[Tpunoxenne Ne 3
K oOpazoBatenbHoi nmporpamme CIIO no npodeccuun
18.01.27 MamuHKUCT TEXHOJIOTMYECKUX HACOCOB U KOMIIPECCOPOB

PABOYAS IPOT'PAMMA YUEBHOM JUCHUTLIUHBI

OY.10 MATEMATHUKA

dopma 00yueHHs: OuHas
Cpok nonyuyenust oopazopanusi: 2 roga 10 mecsiien
Kype: 1,2
Cemectp: 1,2,3,4

( )
JOKYMEHT MOArnmMcAH
QNIEKTPOHHOWM NOANNCHIO
Toponnck, 2021
CepTtudpumkat: 6FA44C50384686A8E7BD5E27735179BC

Bnapgeneu: EcopemoBa BepoHuka BacunbesHa
Hencreutenen: ¢ 14.06.2022 no 07.09.2023

. J




Pabouass mporpamma  coCTaBi€eHa Ha  OCHOBAHMHM  MPUMEPHOW  MPOrPaMMBbI
o01ieo0pa3oBaTeabHON TUCHUILUIMHBI MartemaTuka g npodeccroHalbHBIX 00pa30BaTEIbHBIX
opranuzaiuii,  pexkomenjpoBannon OI'AY  «OHUPO»  ana  peanuszauuu  OCHOBHOM
npodeccuoHalibHONM  oOpa3oBarenbHOM mporpammbl  CIIO Ha 0a3e OCHOBHOTO OOIIETO
oOpa3oBaHus C MoNy4eHHEeM o0Omero oobpazosanus (mporokosn Ne 3 or 21 wurons 2015 r).
Peructparmonnsiii Homep perien3uu 377 ot 23 uronsg 2015 r. DI'AY «DUPO».

Pabouas mporpamma paccMoTpeHa

Ha 3acenanun [TLK OOI]

ITporokon Ne 11 ot « 21 » urons 2021 r.
[Ipeacenarens [MIIK OOLL

Py

H.A.ITonymuna

YTBepkIato:
3am. qupekropa no YMP

{ ¢

E.B. KazakoBa
« 21 » mons 2021 .

PaGouyio nporpammy pa3padorau:
[TpenonaBaTens (yUuTeslb MAaTEMATHKH, HHPOPMATUKU U BBIYUCIUTEIBHON TEXHUKN) BBICIIICH

Py

KBAJTM(PHUKAIIMOHHOHN KaTeropuu : H. A. Ilonymmuna




COJAEP)KAHUE

OBIIAA XAPAKTEPUCTUKA YYEFHOM JUCITATLIAHBI
CTPYKTYPA U COJAEP)KAHUE YYEBHOM TUCIUILINHBI

. YCJIOBUSA PEAJIN3ALIAA MTPOTPAMMBI YYEBHOM
TACIHATITAHBI

. KOHTPO.JIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
YYEBHOU JUCIIUITJIMHBbI

CTp.

19

21



1. OBIIASI XAPAKTEPUCTHUKA YYEFHOM JUCHUATIIMHBI MATEMATHUKA
1.1. MecTo IHCUHILUIHHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMBbI:

Hucuummna «MaremaTtuka» BXOIUT B oOmieoOpa3oBarenbHblil yueOnsrid mukn [TITKPC
Kak oOmmas yaeOHas quciuIuinHa (mpoduiibHas).

Pabovas mporpamma y4eOHOW IMCUMIUIMHBI SBISETCS YacThIO MPOrPaMMBbI HOJATOTOBKU
KBATM(UIIMPOBAHHBIX  pabounx W  cayxammx 1o npodeccun: 18.01.27 MammHUCT
TEXHOJIOTHYECKUX HACOCOB U KOMIIPECCOPOB.

1.2. leab u niiaHupyeMble pe3yIbTaThl OCBOCHHS THCIHILTHHBI

CopneprkaHue mporpaMMbl HaIIPaBJICHO HA JOCTHKEHHE CICAYIOIINX IIETICH:
- obecrieyeHre chopMUPOBAHHOCTU MPEICTABICHUN O COIUAIBHBIX, KYJIBTYPHBIX U UCTOPHYECKHUX
(akTOpax CTaHOBIICHHUS MAaTEMAaTUKU;

- olecrieueHue C(I)OpMI/IpOBaHHOCTI/I JIOTUYCCKOT0, AJITOpUTMHUYCCKOr0 H MATEMAaTHUYCCKOI'O
MBbIINIJICHUSA,

- obecreueHue C(I)OpMHpOBaHHOCTI/I YMGHI/Iﬁ MNPUMCHATH IIOJIYYCHHBIC 3HAHHWA IIPpU PCLICHUU
Pa3IMYHbIX 3a1a4,

- obecnieuenmne chopMUPOBAHHOCTH MPEICTABICHUH O MaTeMaTHUKE KaK YaCTH OOIIeUeIOBEUYECKOM
KYJbTYpbl, YHHUBEPCAJIbHOM SI3bIKE HAYKH, IO3BOJISIONIEM OIKMCHIBATH M H3y4yaTh peallbHbIC
MPOIIECCHI U SIBJICHUSI.

OcBoeHue coepkanus y4eOHOU JUCIUIUIMHBI «MareMaTuka» 00eclednBaeT JOCTHKEHUE
00y4aroImUMUCS CIETYIOIUX PE3YIbTAaTOB!
JUYHOCMHBIX:
- chopMHPOBAaHHOCTH MPEACTABICHUI O MaTEMAaTHKE KaK YHUBEPCATHHOM SI3bIKE HAYKH, CPEICTBE
MO/JICIIMPOBAHMSI SIBIICHHI U MPOLIECCOB, HIIESX U METOJIaX MAaTEeMAaTHKH;

- HOHUMAaHUE 3HAYUMOCTH MaTEMATUKHU I HAYYHO-TEXHUYECKOTO nporpecca,
c(hOpMUPOBAHHOCTH OTHOIICHHS K MaTeMaTHUKe KaK K 4acTH OOIIEeYeIOBEYECKON KYIbTYphI Uepe3
3HAKOMCTBO C UCTOPUEN Pa3BUTHS MAaTEMAaTUKH, YBOJIFOLUEH MaTEMATUYECKUX HJICH;

- pPa3BUTHE JIOTMYECKOI'O MBILIUIEHUS, MPOCTPAHCTBEHHOTO BOOOPAKEHUS, aITOPUTMUYECKOU
KYJIBTYPBbl, KPUTUYHOCTHU MBIIIJICHUS HA YPOBHE, HEOOXOAUMOM JUis OyayIel npodeccuoHanbHOM
JESITeIbHOCTH, AJIS IPOJOKEHUS 00pa30BaHMs U caMOOOpa30BaHNUS;

- OBJIQJICHHE MaTeMaTUYECKUMH 3HAHUSIMU U YMEHUSAMH, HEOOXOAUMBIMU B TIOBCEHEBHOM KU3HHU,
JUISL OCBOEHHUSI CMEXKHBIX €CTECTBEHHO-HAYYHBIX AUCHMIUIMH U JAUCLUUIIIUH MPOo(eccCrnoHaTbHOTO
LUK, VI OTy4eHUs] 00pa30BaHuUs B 00JacTAX, He TPeOyIOIUX yriIyOJIeHHON MaTeMaTHYeCKOn
MOJITOTOBKY;

- TOTOBHOCTh U CIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOPA30BaHMIO, HA TPOTHKECHUN
BCEH JKU3HU; CO3HATEIHHOE OTHOIIEHUE K HETPEPHIBHOMY 00pa30BaHUIO KaK yCIOBHIO YCIICITHOM
poQeCCHOHAIBHON U 0OIIECTBEHHOM JEATENHHOCTH,

- TOTOBHOCTb U CIIOCOOHOCTbH K CAMOCTOSITEIbHOM TBOPUECKOM U OTBETCTBEHHOM J€SITEIbHOCTH;

- TOTOBHOCTh K KOJUIEKTUBHON paboTe, COTPYIHUYECTBY CO CBEPCTHHKAMHU B 00pa3oBaTeNbHOM,
OOIIIECTBEHHO  TOJE3HOM, Yy4eOHO-MCCIEOBAaTENbCKOM, MPOEKTHOM M JIPYIHX  BHAAX
JeSITEIbHOCTH;

- OTHOLIEHHE K MpodeccHoHaNbHON NeATeIbHOCTH KaK BO3MOXKHOCTH Y4YacTUSl B pEIICHUU
JIMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAMOHATIBHBIX IPOOIIeM;

MemanpeomemHuix:

- YMEHHE CaMOCTOATEIbHO ONPEIENATh LEIN IEATEIBHOCTH U COCTABIIATD IJIaHbl ACSITEIbHOCTH;
CaMOCTOSITENIbHO ~ OCYIIECTBJISATh, KOHTPOJHUPOBATb U  KOPPEKTHUPOBATh  JAESTENbHOCTD;
MCIIOJIb30BaTh BCE BO3MOXHBIE PECYpPCHI JUIsl JOCTUKEHMS IOCTABJIECHHBIX LEJIEH U pealn3aluu
IUTAaHOB JIESATEIbHOCTH; BEIOUPATh YCIEIIHbIE CTPATETUHU B Pa3IMUHBIX CUTYAIHX;

- YMEHHE MPOIYKTUBHO OOIIATHCS U B3aUMOJICHCTBOBAThH B MPOIIECCE COBMECTHOM NESATEILHOCTH,
YUUTBIBATh MO3ULINHU APYTUX YYACTHUKOB JAESATENbHOCTH, 3((HEKTUBHO pa3peniaTb KOH(PIUKTHI;



- BIIQJICHHE HABBIKaMU TI03HABATENbHOM, YU€OHO-UCCIIeIOBATEILCKON U MPOSKTHOM JIEATEIBHOCTH,
HaBBIKAMH pa3perieHusl MmpoodyieM; CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSTEILHOMY IOMCKY
METOJIOB PELIECHUS MPAKTUYECKUX 3a/a4, IPUMEHEHHUIO PA3JIMYHbIX METOJOB ITO3HAHUS,

- TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOATEIbHOH HWH(OpPMAIMOHHO-TIO3HABATEIBLHOM
JESTEIIbHOCTH, BKIIOYash YMEHHE OPHUEHTHUPOBATHCS B PA3IMYHBIX HCTOYHUKAX HH(OpMarmw,
KPUTUYECKH OIIEHWBATh W HWHTEPHPETUPOBATH HHOOPMAIMIO, TOJYYaeMYH W3 Pa3TMIHBIX
HCTOYHHKOB;

- BJIaJACHUC A3BIKOBBIMH CpEACTBAMHU:. YMCHHE SCHO, JIOTMYHO M TOYHO H3JIaraTb CBOIO TOYKY
3pCHUA, UCII0JIb30BATh aICKBATHLIC A3BIKOBLIC CPCACTBA,

- BJIaJICHHE HaBBIKAMHU ITO3HABATENbHON pedIeKCHM KaK OCO3HAHMS COBEPIIAEMBIX IEHCTBUN H
MBICIIUTENIBHBIX MPOLIECCOB, X PE3YJIbTAaTOB U OCHOBAHUM, IPAHMI] CBOETO 3HAHUS M HE3HAHMS,
HOBBIX [T03HABATEJIbHBIX 33J1a4 U CPEICTB U UX JOCTHKCHHUS,;

- IEJICYCTPEMIICHHOCTh B TOMCKAaX W TPUHSATHH PEIICHHH, COOOpPa3UTENbHOCTh W WHTYHIIHSA,
Pa3BUTOCTh TPOCTPAHCTBCHHBIX IMPEICTABICHHUM, CIIOCOOHOCTh BOCIPUHUMATH KpacoTy W
TFapMOHUIO MHPA;

npPeoOMemHbIX.

- cOPMHUPOBAHHOCTh MPEICTABICHUI O MaTEMaTHKE KaK YaCTH MHPOBOW KYJIbTYPbI U MECTE
MaTEeMAaTHKH B COBPEMEHHOW NMBHIU3AIMH, CIIOCO0AX OMMCAaHUs SBICHUH pealbHOro0 MHpa Ha
MaTeMaTHYECKOM SI3bIKE;

- Cq)OpMHpOBaHHOCTb Hpe,Z[CTaBJ'IeHI/Iﬁ 0 MaTeMaTUYSCKUX IOHATHUAX KaK BaKHEHUIIINX
MAaTCMAaTUYCCKUX MOZCIIAX, MO3BOJIAIOIINX OMMCBIBATL MU U3Yy4YaTbhb PA3HBIC MPOUCCCHI U SABJICHUA,
IMOHNMAaHUC BO3MOXHOCTH aKCHOMATHYCCKOI'O ITIOCTPOCHUA MATCMATUICCKHUX Teopnﬁ;

- BJIaJCHUC MCTOJaMH OO0Ka3aTCJIbCTB W AJTOPUTMOB pPCEHICHHUA, YMCHUC UX MPUMCHATD,
MMPOBOAUTH NOKA3ATCJIBHBIC PACCYKACHU B XOAC PCUICHUA 3a1a4;

- BIAQJCHUE CTAHJAPTHBIMU [PUEMAaMM pELICHUSA PpALMOHAIBHBIX UM HUPPaAlUOHAIbHBIX,
IIOKA3aTENIbHBIX, CTEINEHHBIX, TPUIOHOMETPUYECKUX YPAaBHEHHMII M HEPABEHCTB, HUX CHCTEM;
UCIIOJIb30BaHNE FOTOBBIX KOMIIBIOTEPHBIX IIPOIPaMM, B TOM YHUCJE JJIs IOMCKA IIYTU PEILIECHUS U
WJUTFOCTPALIMY PELICHUs] YPAaBHEHUIN U HEPABEHCTB;

- C(i)OpMI/IpOBaHHOCTI) Hpe,Z[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX IMOHSATHIX MAaTeMaTUYECKOTO aHAJIW3a U UX
CBOﬁCTBaX, BJIaACHUC YMCHHECM XapaKTCPU30BATb IIOBCACHUC q)YHKHHﬁ, HUCIIOJIB30BAHUEC
MOJIYYCHHBIX 3HAHUM IJIsL O CAaHUA U aHaJlIn3a pCaJibHbIX 33.BHCPIMOCTCI>’I;

- BJIaJICHWE OCHOBHBIMU MOHSATUSMH O IUIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPHUECKUX (PUrypax,
MX OCHOBHBIX CBOMCTBAX;

- chopMHUPOBAHHOCTh YMEHHS paclo3HaBaTh TeOMEeTprUUYecKue GUTYphl Ha YePTEekKax, MOJENIX U B
peaTbHOM MHpE; NMPUMEHEHHE H3YyYEHHBIX CBOMCTB T€OMETpHUYECKUX GUryp u GopMmymn s
pELIECHUs TEOMETPUUECKHX 3a7ad U 3a/1a4 C MMPAKTUYECKUM COAECPIKAHUEM;

- c(hOpMUPOBAHHOCTh TPEACTABICHUN O TPOILECCaX M SBICHUSIX, UMEIONMNUX BEPOSATHOCTHBIN
XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSAX B PpPEAIBHOM MHpPE, OCHOBHBIX IOHATHAX
AJIEMEHTAPHOW TEOPUH BEPOSITHOCTEN; YMEHU HAXOJIUTh U OIIEHUBATh BEPOSATHOCTH HACTYIIJICHUS
COOBITHII B TPOCTEUIINX MPAKTUYECKUX CHUTYAIUSX U OCHOBHBIC XAPAKTEPUCTHKHU CIy4YailHBIX
BEJINYMH,

- BJIaJICHE HAaBbIKAMH MCIOJIb30BAHUSI TOTOBBIX KOMIIBIOTEPHBIX MTPOrpaMM IPH PELICHUH 3a/1ay.
B pesynbpTare ocBoeHHS Y4eOHOM MUCIUIUTMHBI O0yUYalOIIHIACS TOKEH 3HATH/TIOHUMATh.

- 3HAUEHHE MATEMaTUYECKON HAyKH ISl PEIICHMs 3a/1ay, BOSHUKAIOMIMX B TEOPUH U NPAKTHKE;

MHUPOTY U OTPAHUYCHHOCTb IMMPUMCHCHUA MAaTEMATHYCCKUX METOJ0B K aHAJIN3Yy W UCCIICAOBAHUTIO

MIPOIIECCOB U SIBJICHUH B MPUPOJIE U OOIIECTBE;

- 3HaYeHHE MPAKTUKU M BOIMPOCOB, BOHUKAIOIIUX B CaMO MaTemaTHKe, JUisl (hOpMHUpPOBaHUS U

pa3BUTHUS MaTEMaTUYECKON HAYKU;

- UJIeU PACUIMPEHHUs YHCIOBBIX MHOXKECTB KaK CIoco0a MOCTPOEHHS HOBOTO MAaTeMaTH4YECKOTO

arrmapara JJisd pCICHUA MPaKTUUCCKUX 3a/la4 U BHYTPCHHUX 3aa41 MAaTCMAaTUKU



- 3HAUCHHE UJIeH, METOZOB U PE3yJIbTAaTOB aIreOphl U MaTEMAaTHUYECKOTO aHAIM3a JJIs TIOCTPOCHHUS
MOJIEJIEH peaJIbHBIX ITPOLIECCOB U CUTYALIHH;
- BO3MOXXHOCTH T'€OMETPUM Ul ONMCAaHUS CBOMCTB PEAJIBHBIX MPEAMETOB M HX B3aUMHOIO
PacIoNIOXKEHMS;
- YHMBEpCAJIbHBI XapaKTep 3aKOHOB JIOTMKH MATEMaTHYECKUX PACCYKJIEHUHN, UX NPUMEHUMOCTh
B Pa3JIMYHBIX 00JIACTSIX YEIOBEUYECKOH NesTeIbHOCTH;
- pasnuune TpeOOBAaHUHM, MPENbABIIEMBIX K JOKa3aTelbCTBAM B MAaTE€MaTHKE, €CTECTBEHHBIX,
COLIMAJIbHO-DKOHOMHUYECKUX U T'yMaHUTapHBIX HayKaX, Ha IPAKTHKE;
- pOJIb AKCHOMAaTHKM B MaTeMaTHUKE; BO3MOYKHOCTb IIOCTPOEHHMS MAaTeMaTU4YECKUX TEOpUH Ha
AKCMOMAaTHUYECKOW OCHOBE; 3HAUYE€HUE AaKCHMOMAaTHKM JUIsl JApPYruxX o0sacTed 3HaHuUA U JJs
IPAKTUKU;
- BEPOATHOCTHBIX XapaKTEP PA3JIMYHBIX MPOLIECCOB U 3aKOHOMEPHOCTEH OKPYXKAIOIIEr0 MUpa.

B pe3ynbrate ocBoeHUS Y4eOHOM MUCIUTUTMHBI O0YYAIOIIHIACS TOKCH YMETh!
Anreopa
- BBIIOJIHATH apudMeTHdecKkue AEHCTBUS, cOYeTas YCTHbIC U IHCbMEHHBIE MPUEMbI, NPHUMEHEHUE
BbIYMCIIMTCIIbHBIX YCTpOﬁCTB; HaXOoJUThb 3HAYCHHUA KOPHA HaTypaHbHOﬁ CTCIICHU, CTCIICHU C
palMOHAJIbHBIM I1IOKA3aTCJIEM, norapH(bMa, HCIIOJIB3YA IIpU HCO6XOIII/IMOCTI/I BBIYHCIIMTCIIBHBIC
YCTPOMCTBA; MOJIb30BATHCS OLIEHKON M IPUKUAKON ITPH NIPAKTUYECKUX pacyeTax;
- IPOBOAMUTH IO M3BECTHBIM (OpMyJIaM M IpaBWiIaM IpeoOpa3oBaHUsl OYKBEHHBIX BBIPAKCHUH,
BKJIIOYAIOILINX CTENCHU, PAJAUKAIIbI, IoTapu(Mbl U TPUTOHOMETpUYECKHUE (QYHKIUHY;
- BBIUUCIATH 3HAYCHUS UHCIOBBIX U OYKBEHHBIX BBIPDOKCHUH, OCYILECTBISSI HEOOXOAUMBbIE
HOACTaHOBKH U NPeo0pa3oBaHus;
- HCIIOJIb30BaTh NMPHOOPETEHHBIE 3HAHUS U YyMEHMS B MPAKTHUYECKOH NESTENbHOCTH U MOBCEIHEBHOMN
KU3HU JUIA:
- IPaKTUYECKUX pacyeToB Mo (opmynam, BKIouass (OpPMyIbl, COAEpKalle CTEHEHHU, PaaHuKalbl,
JorapuMbl U TPUTOHOMETpPHUECKHE (YHKIMH, HCHOJIb3Ys INPH HEOOXOAMMOCTH CIIPABOYHBIE
MaTcpuaibl U HpOCTCﬁMHC BBIYUCJIIUTCIIBHBIC YCTpOﬁCTBa.
DOyHKIUH U UX rTpapuKH
- OMNpeAeNATh 3HauUeHHWE (PYHKIMU IO 3HAYEHHIO apryMEHTa MpU Pa3IUYHbIX CHOC00ax 3a/laHus
byHKIUY;
- CTPOUTH TpadMKU N3YYEHHBIX (DYHKIUH;
- OINHKCHIBaTh MO rpauKy NOBEIEHHWE W CBOWCTBA (PYHKIMH, HAXOAUTH MO TpaduKy (QpyHKIHMU
HauOOJIbIINE M HAUMEHbIIINE 3HAYCHHUS;

- pemath ypaBHEHMsI, MPOCTEUIINE CHUCTEMbl YpaBHEHUH, UCHOJb3Ysl CBOMCTBA (YHKIMH M HX
rpaduku;

- HCIOJIb30BaTh MPHOOpPETEHHBIE 3HAHMS M YMEHHMS B IPAKTHUECKOM MAEATENbHOCTH M
MTOBCEJHEBHOM KU3HHU JUIS:

- ONHKCAHMS C MOMOIIBbIO (YHKIMH Pa3IMUYHBIX 3aBUCUMOCTEH, MpEeACTaBICHUS UX TpadUudecKH,
MHTEpIIpEeTaluy IrpadruKoB.

Havana mareMaTH4eCKOro aHaJIu3a

- BBIYUCIISATH IPOU3BOHBIE JIEMEHTAPHBIX (QYHKIUH, UCIIONb3Ys CIIPABOYHBIE MaTepUabl;

- UCCICOOBATh B HpOCTGfIHIHX cirydasax q)YHKHI/II/I Ha MOHOTOHHOCTBH, HaXOJHUTh HauOOJIbIIINE U

HaMMCHBIIUEC 3HAYCHUA (bYHKHHﬁ, CTPOUTH Tpa(I)I/IKI/I MHOT'OYJICHOB C HUCIIOJIb30BAHUCM allllapata
MaTEMaTHYCCKOI'O aHaJIn3a,

- HCIOJIb30BaTh MPHOOPETEHHBIE 3HAHMS M YMEHHMS B MPAKTHUECKOW JAEATENbHOCTH M
HOBCG}IH@BHOI\/II JKU3HHU IJId pCIICHUA IMPUKIIAAHBIX 3a1a4, B TOM YHUCJIC COUAIbHO-OKOHOMUYCCKUX
u (bI/IBI/ILIeCKI/IX, Ha HaWOOJIBIINE M HAUMEHBIINE 3HA4YCHHA, HaA HAXOKACHHUC CKOPOCTU U
YCKOpEHHUSI.

YpaBHeHHUsS M HEPaBEHCTBA

- pelmarh palnoHaIbHbIE, TOKa3aTeIbHbIE U JIOrapu(pMUUECKIE YPAaBHEHNUS U HEPABEHCTBA,;

- COCTABJIATH YpaBHCHH 110 YCIIOBUIO 3a/1a4U;



- UCTOJIB30BATH /ISl MPUOIMKEHHOTO PEIIeHUs] YPaBHEHUI U HEpaBEHCTB IpauuecKuil METOI;

- 300pakaThb Ha KOOPJMHATHOMN IJIOCKOCTH MHOXECTBA PEIICHUN MPOCTEHIINX YpaBHEHUN U HX
CHUCTEM;

- HUCIOJIb30BaTh NPUOOpETEHHbIE 3HAHUS M YMEHUS B MPAKTUYECKON JEATENbHOCTH H
HOBCGHHQBHOﬁ JKU3HU OJId IIOCTPOCHUA U UCCIICAOBAHUA HpOCTCfIH.IHX MaTEMAaTUYCCKUX MOI[GJIGI;'I.

JJ1eMeHThl KOMOMHATOPUKH, CTATUCTUKH U TEOPUHU BEPOSTHOCTEM

- pemarp npocTeiie KOMOMHATOPHBIE 3a7auyll METOJJOM Iiepedopa, a TaKKe ¢ MCIOJIb30BaHUEM
U3BECTHBIX (HOPMYII;

- BBIYHCIISTH B IPOCTEHUIINX CIy4asX BEPOSITHOCTU COOBITUI HA OCHOBE MOJICUETA YMCIIa UCXOJIOB,;

- HCIIOJb30BATh HpI/IO6peTeHHBI€ 3HaHUA W YMCHUA B HpaKTquCKOﬁ JACATCIIPHOCTH H
MOBCE/IHEBHOM U3HU JUIsl aHAIM3a PEaJbHBIX YHUCIIOBBIX JIaHHBIX, MPEICTaBICHHBIX B BHJE
auarpamm, rpaukoB; aHajdu3a HHQOPMAIMH CTATUCTHYECKOTO XapaKTepa.

I'eomeTpust

- pacrmo3HaBaTh Ha YEpPTEKaxX M MOJENAX MPOCTPAHCTBEHHBIC (POPMBI; COOTHOCHUTH TPEXMEPHBIE
O00BEKTHI C UX OMUCAHUSIMHU, U300PAKEHUSIMU;

- OIUCHIBATh B3aMMHOE PACIIOJIOKEHUE MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

- aHaJIM3UPOBATh B IPOCTEUIINX CIy4yasiX B3aUMHOE PACIIONOKEHHE 0ObEKTOB B IPOCTPAHCTBE;

- 1/1306pa>1<aTb OCHOBHBIC MHOTOT'paHHHUKHU W KPYIJIBIC TECJIA; BBIMOJIHATH YCPTCIKHU 10 YCIOBHUAM
3ajady;

- pewaTh IJIAHUMETPUYECKHE W TPOCTEHIINE CTEPEOMETPUUYECKUE 33aJauyd HAa HaXOXKJIECHUE
TEOMETPUUECKUX BEIUYUH (IUIMH, YIIIOB, IUIOIIaeH, 00bEMOB);

- UCIIOJIB30BATh IPHU PCIICHHUU CTCPCOMCTPHUICCKUX 3aaaY INIAHUMETPUUICCKUC (1)aKTI)I U METOJBI,

- IPOBOAUTE AOKA3aTCIbHBIC PACCYKACHUA B XOA€ PCUHICHUA 3a1a4,

- WCIOJIb30BaTh IPHOOpPETEHHbIE 3HAHMS W YMEHHMS B IPAKTHUECKOM JAEATENbHOCTH M
MOBCE/IHEBHOM JKM3HM ISl KCCIIEI0BaHUs (MOJIEIMPOBAHMS) HECTOKHBIX MPAKTUYECKUX CUTYalUi
Ha OCHOBE M3y4YEeHHBIX ()OPMYII U CBOUCTB (pUTYp;

- BBIYMCIICHMS OOBEMOB U IUIOLIAJeHl MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TN MPHU PELICHUU
MPAKTUYCCKUX 3ajad, HCIOJb3yA IIPpU HCO6XOI[I/IMOCTI/I CIIPaBOYHHUKU W BBIYHUCIUTCIILHBIC
YCTPOMCTBA.

1.3. KosinuecTBO 4acoB HA OCBOEHHE NMPOrPaMMbI AU CHUILINHBI:
MaKCHUMaJbHON y4eOHOU Harpy3ku oOydaromerocs 378 4acoB, B TOM YHCIIE:
00s13aTeNIbHON ayTUTOPHOM yueOHOM Harpy3ku obydatomierocs 378 yacos.



2. CTPYKTYPA U COJAEP)XAHWE YYEBHOMU JUCHUILIAHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BHAbI YU4eOHOIl padoThl

Bun yueOHoii padoThI

O0BeM B yacax

MaxkcuMajibHasi ydeOHasi HATPY3Ka (Bcero)

378
B TOM YHCIIE:
TEeOopeTHYEeCKHUe 3aHATUs (BCEro) 128
MpaKkTHYECKUe 3aHATHs (BCEro) 250




2.2. TemaTn4yeckuii JIaH U cogepxkanre yueOHoi nucuunianubl OY /.10 MaTtemaruka

HaumeHoBaHuUe pa3iesioB U TeEM

ConepxaHue Y4eOHOr0 MaTepuajia, NPpaKTHUYeCKUe 3aHIATHSI

O0BeM B yacax

1 2 3

BBenenue Copep:xaHue yuedOHOTro MaTepuaJia 1
1. MaremaTHka B HayKe, TEXHHKE, JKOHOMHKE, HH)OPMAIIMOHHBIX TEXHOJIOTUSIX U IPAKTUIECKON 1
JIeATEeILbHOCTH. (aHAJIN3 IPOU3BOJICTBEHHOW CUTYAIHH)

Pasznen 1. Anredpa 44

Tema 1. 1. Pa3Butne moHATHS O YHCIE Conepxanne yaeOHOro Marepuana 11
1.1.1.1enple 1 panMoOHAIBHBIC YHCIA. 2
1.1.2.]lelicTBUTEIbHBIC YHUCIIA.

IIpakTnuyeckoe 3ansTue Nel: 2
Apudmernyeckue IeicTBIs HaJl YUCIaMH, CPAaBHEHUE YHCIIOBBIX BBIP2KECHHH.

1.1.3.I1pubnmxeHHbIE BHIYUCICHUSI. 3
1.1.4.ITpubnmxeHHOE 3HAYCHUE BETMYMHBI M TIOTPELIHOCTH MTPUOIIHIKESHUI.

1.1.5.KoMniiekcHbIE YHcha.

IIpakTHuyeckoe 3ansTHe No2: 3
[TpubamxeHHble 3HaUEHHs BEJIMYUH U TOTPEITHOCTH BBIYUCIICHUH .

IIpakTnuyeckoe 3anaTHe Ne3: 1
KonTposnbHas padora no teme «Pa3BUTHE MOHATHS O YUCIIE»

Tema 1.2. Kopuu, crenenu u norapudmsl ConeprxaHue y4eGHOro MaTepuaJjia 33
1.2.1.KopHu u CTeTeHH. 2
1.2.2.KopHu HaTypaipHOU CTEIICHH U3 YHCIIa U UX CBOMCTBA.

IMpakTnyeckoe 3ansiTue Ne4: 2
Haxoxnenne 3HaueHus: KOpHs BbIpaKEHUN HA OCHOBE OIPEJEIICHUS.

1.2.3.Crenenp ¢ parioHaJIbHBIMU MMOKA3aTESIME, UX CBOWCTBA (TPYNITOBAst TUCKYCCHSI). 3
1.2.4.Crenenu ¢ AeHCTBUTEIbHBIMH MOKa3aTEISIMU.

1.2.5.CgoiicTBa cTeneHu ¢ JeHCTBUTEIHHBIM IIOKa3aTeleM.

IIpakTuyeckoe 3anaTHE Ne5: 3
Haxox/ieHne 3Ha4eHHsl CTEIIeHN Ha OCHOBE OIIPE/IeIICHUsI.

1.2.6.Jlorapudm. Jlorapudm uncna. 5
1.2.7.0cHoBHOE nOrapu(pMHUIECcKOE TOXKIECTBO.

1.2.8.JIecsiTHuHbIe U HATYpAJIbHBIE JOTAPUPMBI.

1.2.9.I1paBuna neiicTBuii ¢ Torapupmamu.

1.2.10.ITepexo K HOBOMY OCHOBAHHIO.

IIpakTuyeckoe 3aHsaTHE Neb: 4
Haxoxnenue 3HaueHus jorapudma Ha OCHOBE ONPEICIICHUSI.

1.2.11.I1peoOpa3oBanne pannOHAIBHBIX BBIPAKEHHH. 2




1.2.12.Ilpeobpa3oBanne HppannoOHaIbHBIX BHIPRKCHHH.

[pakTuyeckoe 3anaTHe No7: 2
Haxoxnenne 3Ha4YeHUs] BBIPAKEHHUH, HCIONB3YS IPH HEOOXOAMMOCTH WHCTPYMEHTAIbHBIC
CpeacTBa.
1.2.13. TIpeoOpa3oBaHNe CTENICHHBIX BBIPAKCHUM. 1
[pakruyeckoe 3ansaTHe Ne§: 1
HaxoxneHne 3HaueHHs CTETIEHH, BBINOJIHSS Peo0pa3oBaHusl BBIPAKEHUH, NPUMEHSS (OPMYJIB,
CBSI3aHHBIE CO CBOMCTBAMH CTEIIECHEI.
1.2.14.IlpeoOpa3zoBaHne IMOKa3aTEIbHBIX BEIPAKECHUH.
[pakruyeckoe 3ansaTHE Ne9: 1
HaxoxneHne 3HayeHWs] NOKA3aTENIbHBIX BBIPRKCHHH, BBIIOJHSS NMPeoOpa3oBaHUs, MPUMEHss
(hopMyIIBI, CBA3aHHBIE CO CBOMCTBAMH CTETICHEH.
1.2.15.T1Ipeo6pazoBanne 1orapu(HhMUIECKAX BEIPAKCHUI. 2
1.2.16.ITpeoOpa3oBanue J0rapuhMHUIECKUX BBIPAIKECHUH.
Ipakruyeckoe 3anaTHe NelO: 1
Haxoxnenne 3HadeHust  jorapu¢ma, BBINOJNHSS INPEOOPAa3OBaHUS BBIPAKCHHUH, MPUMEHSS
(hopMyIIBI, CBSI3aHHBIC CO CBOWCTBAMH JIOTapr(pMOB.
IIpakTnyeckoe 3anaTHe Nell: 1
Haxoxnenne 3Ha4eHHs KOPHS, CTETNEHH, JIorapr(Ma, BEIIIOIHS IPeoOpa3oBaHMsl BRIPAKECHHUH.
IIpakTuyeckoe 3anaTue Nel2: 2
Konrposnbnas padora Nel no teme «KopHu, creneHu U jgorapupmoi».
Pa3gen 2. OCHOBBI TPUTOHOMETPUM 27
Tema 2.1. OCHOBBI TPUTOHOMETPHH Copaep:xanue y4eOHOI0 MaTepHaJia 27
2.1.1. PannanHas Mepa yriia. BpamarenbHoe ABHKEHHeE. 9
2.1.2.Cunyc, KOCHHYC, TAHT€HC ¥ KOTAHTeHC YuCIIa.
2.1.3. OcHOBHBIE TPUTOHOMETPUUECKHE TOXKAECTBA, (POPMYJIBI IPUBEICHHUS.
2.1.4.CuHyC ¥ KOCHHYC CyMMBI U Pa3HOCTH JIBYX YIJIOB.
2.1.5.TaHreHC U KOTaHT'€HC CYMMBI M Pa3HOCTH JIBYX YTJIOB.
2.1.6.CuHyC 1 KOCHHYC ABOHHOIO yIiia.
2.1.7.®opMyIibl HOJIOBUHHOTO YIJIa.
2.1.8.I1peobpa3oBaHusi CyMMBI TPUTOHOMETPHUYECKHUX (DYHKIMHA B IIPOU3BEICHHUE U IPOU3BEICHUS
B CYMMY.
2.1.9.BeipaxkeHue TPUrOHOMETPHUYECKHX (DYHKIMI Yepe3 TAaHTeHC OJIOBHHHOTO apryMeHTa.
IIpakTuuyeckoe 3anaTue Nel3: 2
Haxox/ieHne 3Ha4eHHs TPUrOHOMETPHUYECKHX BBIPAKECHUH Ha OCHOBE ONPE/ICIICHHUSI.
IIpakTuuyeckoe 3anaTue Nel4: 3
HaxoxneHne  TPUTOHOMETPUYECKHX  BBIPOKEHHH,  HCIONB3ys HpU  HEOOXOAMMOCTH
HHCTPYMEHTAJIbHBIE CPEJICTBA.
IpakTuueckoe 3ansiTue Nel5: 3

HaxoxneHne 3HaueHHWs] TPUTOHOMETPHWYECKHX BBIPAKCHHH [UIS MPAKTHYECKHX PAacyeToB II0

10



(bopMynaM, UCIIOJB3Yys IIpU HCOGXO,HI/IMOCTI/I CIIpaBOYHbIC MAaTCepuajibl U HpOCTeﬁmHe
BBIYUCIIUTCIIBHBIC yCTpOfICTBﬁ.

2.1.10. INpocreiilne TPUTOHOMETPUYECKHE YPABHEHUSI. 2

2.1.11. Pemenne TpUroHOMETPUUECKUX YPAaBHEHHH (IPYIIIOBas JUCKYCCHS).

IIpakTuuyeckoe 3anaTHE Nel6: 1

Pemenne mnpocTedIIMX TPUTOHOMETPHYECKUX YPAaBHEHMH, CBOAALIMXCA K JIMHEWHBIM U

KBaJpaTHBIM.

IIpakTuyeckoe 3anaTue Nel7: 1

Vcnonp3oBanue rpaduueckoro MeToa peeHust Uil TPUrOHOMETPUYECKUX YPaBHEHUIA.

IIpakTuyeckoe 3anaTue Nel8: 1

CocraBneHne M pellieHHEe YPaBHEHWI CBS3BIBAIOIINX HEW3BECTHBIC BEJIMYMHBI B TEKCTOBBIX (B

TOM 4YHCJIe IPUKIIAJHBIX) 3ajauax.

2.1.12 IlpocTeiimue TPUTOHOMETPUUYECKIE HEPaBEHCTBA. 1

2.1.13.Penienne npoCTEMIINX TPUTOHOMETPHYECKUX HEPABEHCTB. 1

IIpakTuyeckoe 3anaTHE Nel9: 1

Pemenue npocreidnx TPUrOHOMETPUYECKUX HEPABEHCTB.

IIpakTuyeckoe 3ansaTue Ne20: 2

KonrposnbHas padbora Ne2 no teme «OCHOBBI TPUTOHOMETPHUID
Paznen 3. DyHKIUM, HX CBOICTBa U rpadguKH 41
Tema 3.1. ®yHKIMH, UX CBOICTBA U Copaep:xanue yyeOHOr0 MaTepHaJia 41
rpaduku. 3.1.1.®yukuun. O6nacTh onpeaeneHus 1 MHOXKECTBO 3HAUCHHH. 2
Crenennbie, OKasaTeNbHbIe, 3.1.2.I'paduk QpyHKIEH, MOCTpOEHHE TPadUKOB (PYHKIHUH, 3aJaHHBIX Pa3IMIHBEIME CIIOCOOAMH.
sorapu()MHYECKHUE U TPUTOHOMETPHYECKUE Tipaxruueckoe sansTne Ne2l: 2
bynxunn Brruncienye 3HaueHns (GYHKIMH 110 3aJaHHOMY 3HAYSHUIO apryMEeHTa IIPH PAa3IMYHBIX crtocobdax

3a71aHust QyHKIIH.

3.1.3.CpoiicTBa  (QDYHKIIMHA: MOHOTOHHOCTH, YETHOCTb, HEYETHOCTh, OTPAHUICHHOCTH, 4

MIEPUOANIHOCTD.

3.1.4.TIpoMexxyTKH BO3pacTaHHs W yOBIBaHWS, HawOOIbIlee W HAaWMEHBIICEC 3HAYCHUS, TOUKU

9KCTpEMyMa.

3.1.5.JIpoMexXyTKH Bo3pacTaHus U YOBIBaHHS ()YHKITHH.

3.1.6.HanGosp1iee 1 HaMMEHbIIEE 3HAYCHHUS], TOYKH DKCTpeMyMa (pyHKIUH.

IpakTnuyeckoe 3anaTHEe No22: 6

OrnpeneneHne OCHOBHBIX CBOWCTB YMCIIOBBIX (PYHKIHMH, MILTIOCTpaLKs X Ha rpadukax.

3.1.7. I'pacmueckast HHTEpIPETALHS. 4

3.1.8.ITpumeps! PyHKIHMOHANBHBIX 3aBUCUMOCTEH B peajIbHBIX MPOLIECCaX U SIBJICHHSX.

3.1.9.06parubie GyHkiuu. O0aacTh ONMpeaeICHHS U 00JIaCTh 3HAYCHUH 00paTHON QYHKITHH.

3.1.10.I'padpuk oOpaTHOM PyHKIKH.

IpakTuyeckoe 3aHaTHE Ne23: 6

IMocTpoenue rpadpmMKoB M3y4EeHHBIX (YHKIMH, WILTIOCTpays 1o rpaduky cBoHcTBa
9NIEMEHTAPHBIX (HYHKLMIA. (porpamma st paboThI ¢ AEeKTpOHHBIMU Tabmuuamu Microsoft
Excel)
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3.1.11. Apudmernueckue onepanun Haa QyHKIUSIMU.

3.1.12.Cnoxnaas GyHKIUs (KOMIO3HIINS).

3.1.13.ITpeobpa3oBanus rpaduKOB.

IIpakTHuyeckoe 3aHaTHE No24: 6
ITpeobpazoBanus rpadukoB. Mcmons3oBaHue MOHATHA (YHKIMM U1 ONHCAHWS W aHANIN3a
3aBHCUMOCTEN BENHYHH.
3.1.14.ITapannensHBI TEpEeHOC, CHMMETPHS OTHOCHTENBHO OCEH KOOPIWHAT W CHMMETPHSL 2
OTHOCHTENFHO Hayajlla KOOPAWHAT, CUMMETPUSI OTHOCHTENBHO MNPSIMOHM Y= X, pacTsKEHHE H
CXaTHe BIIOJIb OCEM KOOpIUHAT.
3.1.15.0npenenenns (yHKOWHA, WX cBOHcTBa W rpadukn. OOpaTHBIE TPUTOHOMETPUIECKUE
¢$yHKIHN.
IIpakTHyeckoe 3anaTHE No25: 4
Ommcanne ¢ mMoMoIbl0 (GyHKIMI pasmMYHBIX 3aBHCUMOCTEH, MPEACTABICHUS HX Tpaduuecky,
MHTEPIIPETalH rpadrKoB.
IIpakTuyeckoe 3anaTHe No26: 1
Konrposnbhas padora Ne 3 o Teme «DyHKINH, HX CBOWCTBA M TPAUKUY.
IIpakTHyeckoe 3aHaTHE No27: 1
KonrponbHass pabora Ne4 mno Tteme «CremneHHble, IOKa3aTelbHbIe, JOrapuMUYecKue u
TPUTOHOMETPUYECKHE QYHKIIHNY.
Paznen 4. YpaBHeHUs] H HEPABEHCTBA 46
Tema 4.1. YpaBHEHHUS U HEpaBEHCTBA Copaep:xaHue y4eOHOr0 MaTepHaJia 46
4.1.1 PanimoHAaJbHBIC U MPPANUOHANEHBIC YPABHEHUS i CUCTEMBL. 1
[pakTuyeckoe 3anaTHE No28:
Pemenne panmoHambHBIX W HPPALMOHAIBHBIX ypPaBHEHWH, CBOJSIIMECS K JIMHEWHBIM H
KBaJIpaTHBIM, a TAK)KE aHAJIOTHYHbIE CHCTEMBI.
4.1.2 TlokazaTenbHble 1 TPUTOHOMETPHUYECKHE YPABHEHUSI U CUCTEMBI. 3
4.1.3. TpuroHoMeTpHUYECKHE YPABHEHUS U CUCTEMBI.
4.1.4.0cHOBHBIE TIpHEMBI HX pemeHus (pa3jIoKeHHe Ha MHOXKHUTENM, BBEICHHE HOBBIX
HEW3BECTHBIX, NTOACTAHOBKA, rpa)MIecKuii MeTo).
IIpakTuuyeckoe 3anaTHE No29: 6
Pemenne mokasaTenbHBIX M TPUTOHOMETPUUYECKHX YPAaBHEHMH, CBOISIIMECS K JIMHEHHBIM W
KBaJIpaTHBIM, a TAK)KE aHAJIOTHYHbIE CHCTEMBI.
4.1.5.JlorapupmMuveckie HepaBeHCTBa. 7

4.1.6.IToka3are/bHbBIC HEPABCHCTBA.

4.1.7. TpuroHoMeTpHyIeCKIe HEPaBEHCTRA.

4.1.8.ParoHanbsHble ¥ MppalMOHAIbHBIE HepaBeHCTBAa. OCHOBHbBIE IPUEMBI UX PEIICHHUSI.

4.1.9.Jlorapnpmudeckue HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PEIICHHUSI.

4.1.10.IToxa3arenbHble HepaBeHCTBA. OCHOBHBIE IPHEMBI X PELICHUSL.

4.1.11 TpuroHomeTpudeckre HepaBeHCTBA. OCHOBHBIC IPUEMBI UX PEIICHUS.
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IIpakTuuyeckoe 3anaTue Ne30:
Pemienne  pannoHaNBHBIX, HMPPALMOHAIBHBIX,  IIOKAa3aTeNIbHBIX, JIOTAPUOMHUYECKUX U
TPUTOHOMETPHYECKUX HEPABEHCTB, CBOSIIIMXCS K JIMHEHHBIM M KBaJIPATHBIM.

4.1.12 Vicnonp30BaHNE CBOMCTB M rpadMKOB (PYHKITHIA ITPH PELIICHUN YpaBHEHIH U HEPABEHCTB. 5
4.1.13.MeTox HHTEPBAJIOB.
4.1.14. Vzo0pakxeHne Ha KOOPAMHATHOI IIIOCKOCTH MHOKECTBA PEIICHUH YpPaBHEHUH 1
HEpaBEHCTB C JIBYMsI IEPEMEHHBIMH U UX CHCTEM.
4.1.15.IIpuMeHeHre MaTeMaTHYeCKHMX METOJOB Ul pEIHICHHs COJep)KaTelbHBIX 3a1ad U3
Pas3MyYHBIX 00JacTel HAYKH U MPAKTUKH.
4.1.16.MaTepnperanus pe3yiprara, yueT pealbHbIX OrpaHHYCHHH.
IIpakTnyeckoe 3anaTHe Ne31: 6
Hcnonp3oBanue rpaduyeckoro MeToJa peEIICHHs YpaBHEHHH H HepaBeHCTB. (pabota ¢
anekTpoHHBIMHU Tabnunamu Microsoft Excel)
IIpakTHyeckoe 3aHaTHEe No32: 6
CocraBneHne W pelleHHE YPAaBHEHUH M HEPaBEHCTB, CBS3BIBAIOIIUX HEM3BECTHBIC BEJIMYMHBI B
TEKCTOBBIX (B TOM YHCJIe IPUKIIAJHBIX) 3aJaUax.
IIpakTnyeckoe 3anaTHe Ne33: 2
KonrponbHas padbora Ne5 o teme «YpaBHEHHS U HEPABEHCTBAY.
Paznen S. 'eomerpus 156
Tema 5.1. IlpsiMble U MJIOCKOCTH B Copaep:xanue yyeOHOr0 MaTepHaJia 42
MIPOCTPAHCTBE 5.1.1.B3aumMHO€ pacmonokeHne IByX NPSIMBIX B TPOCTPAHCTBE. 1
IpakTnyeckoe 3ausiTue Ne34: 4
AKCHOMBI cTepeomMeTpuu. M300pakeHre NpoCTPaHCTBEHHBIX QUTYD.
5.1.2. [TapannenbHOCTh MPSIMOW U TIIOCKOCTH. 2
5.1.3.ITapamienbHOCTh TIOCKOCTEH.
IpakTnyeckoe 3aHaTHE Ne35: 6
B3anMHoOe pacroioxKeHue NpsiMbIX B IPOCTPAHCTBE.
5.1.4.I1lepneHANKYISIPHOCTH MPSIMOM U TUIOCKOCTH. 3
5.1.5.IlepieHAnKYISIp ¥ HAKIOHHAS. YTOJ MEXIY NMPSIMOH M INIOCKOCTBIO.
5.1.6./IByrpaHHbIi yroy. YToJ MeX.y IIIOCKOCTSIMU.
IIpakTuuyeckoe 3anaTue Ne36: 7
B3anmHOe pacmoioxeHue II0CKOCTEH B IPOCTPAHCTBE.
5.1.7 IlepnieHANKYISPHOCTD IBYX IJIOCKOCTEH. 5

5.1.8.I'eomerpuyeckue nmpeoOpa3oBaHKs IPOCTPAHCTBA: ITAPAJUICIILHBIN EPEHOC, CHMMETPHS
OTHOCUTEJIBHO IUIOCKOCTH.

5.1.9.ITapamnensHOe MPOEKTUPOBAHME.

5.1.10.ITnomans OpTOroHa bHON MPOEKIIHH.

5.1.11. M300pakeHne IpOCTPaHCTBEHHBIX QUTYp.
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IIpakTuyeckoe 3anaTue Ne37:
B3anmHoe pacrnoioxeHue NpsMbIX U TUIOCKOCTEH B IIPOCTPAHCTBE.

[pakTuyeckoe 3anaTHe Ne38:
I'eomerpuueckue npeodpa3oBaHUs IPOCTPAHCTBA.

[pakTuyeckoe 3anaTHe Ne39:
Kontponpaas padora Ne6 mo teme «IIpsiMple B TUIOCKOCTH B IPOCTPAHCTBEY.

Tema 5.2. KoopauHaTHI 11 BEKTOPHI

ConepxaHue y4eGHOro MaTepuaJjia

32

5.2.1.IlpsmoyronbHas (IekapToBa) CHCTEMa KOOPIIHAT B IPOCTPAHCTBE.

5.2.2.®opmyia paccTOSHUS MEXKAY IBYMsI TOUKaMHU.

IIpakTnuyeckoe 3anaTHe Ned(:
JeiictBus Hax BekTopaMu. Mcnonb3oBaHuEe KOOPAUHAT U BEKTOPOB IIPU PELICHUH
MaTeMaTUYECKUX U IPUKIAJHBIX 33]1a4.

5.2.3.YpaBHeHus cdepbl, IIOCKOCTH U MPSIMOIA.

5.2.4. Bexropsl. Moayns BekTopa. PaBeHCTBO BEKTOPOB.

5.2.5.CrnoxeHre BEKTOPOB.

5.2.6.YMHOXEHHE BEKTOpa Ha YHUCIIO.

5.2.7. Pa3nosxeHne BEKTOpa 10 HAIPABJICHUSIM.

5.2.8.Yron Mex Iy AByMsl BEKTOPAMHU.

5.2.9.I1poekuyst BEKTOpa Ha OCh.

5.2.10.KoopauHaThl BeKTOpA.

5.2.11.CkansipHOE TIpOH3BEICHIE BEKTOPOB.

IpakTnyeckoe 3ansiTue Nedl:
YpaBHEHUsI TUIOCKOCTH, MPSIMOiL U cephl.
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IpakTnuyeckoe 3ansiTue Ne42:
Kontponpnas padora Ne7 mo teme «KoopauHATHI 11 BEKTOpay.

Tema 5.3. MHoOrorpaHHHKH

Coaep:xkanue yueOHOro MaTepuasa

46

5.3.1.BepumHbl, pedpa, rpaHu MHOTOrpaHHuka. Pazseprka.

5.3.2.MHororpanHslie yribl. Beinykibie MHOrorpanHuku. Teopema Ditnepa.

5.3.3.I1pusma. IIpsimast u HaknoHHas npusMa. [IpaBuwibHas npusma.

IIpakTuueckoe 3anaTue Ne43: [Tpuzma

5.3.4.ITapamenenunen. Kyo.

IMpakTuyeckoe 3ausaTue Ned4: TTapannenenumnesn. Kyo6.

5.3.5.ITupamuna.

5.3.6.ITpaBuibHas nupamua. Y ceueHHas Upamu/a.

N N PO

Ipakrnuyeckoe 3anaTue Ned5: IMupamuna.

~

5.3.7.Terpasap.

5.3.8.Cummerpuu B KyOe.
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5.3.9.CummeTpuu B KyOe U mpaMuze.

5.3.10.CummeTpun B IpU3MeE U ITUPaMHUIIC.

5.3.11. Ceuenns ky0a 1 IPU3MBL.

5.3.12.CedeHust nUpaMuIbL.

IIpakTHuyeckoe 3aHaTHE Ned6: 6
IlocTpoeHne mpocTeWmmx cedeHnil Ky0a, IPU3MBI, THPAMHAIHI.

IIpakTHyeckoe 3aHaTHE Ne47: 6
Pemienre  TIAaHMMETPHUYECKHX M TPOCTEHIINE CTEPEOMETPHUYECKHX 3a/]ad Ha HaXOXKACHHE
TE€OMETPUYECKUX BEIWIHH (JIJIFH, YTIIOB).

IIpakTHuyeckoe 3anaTHE Ned8: 2
KontponpHas padora Ne8 mo teme « MHOTOTpaHHUKI.

Tema 5.4. Tena u MOBEpXHOCTHU BpaIICHUS Coaep:xkanue yueOHOro MaTepuaJa 16
5.4.1.1lunuHAp U KOHYC. Y CeYEeHHBIN KOHYC.

Ipakrnyeckoe 3anaTue Ne49: [Twmmuap. Konyc. 4
5.4.2.0OcHOBaHue, BEICOTA, OOKOBAsI TOBEPXHOCTH, 00pa3yromas, pa3BepTKa. 3
5.4.3.0ceBbIe CeUCHUSI U CCUCHHUS, TTApAJUICIbHBIC OCHOBAHHMIO.

5.4.4. l1lap u chepa. Ceuenus mapa u cepsl.

Ipakrunyeckoe 3anaTue NeS0: 6
Ilap u cdepa.

IpakTnyeckoe 3ansiTue Ne51: 2
Kontponsnas pabora Ne9 mo teme «Tena M MOBEpXHOCTH BPALICHUSY.

Tema 5.5. M3mepeHus: B reoMeTpUu Conep:xaHue y4eOHOI0 MaTepuajia 20
5.5.1.06peM u ero m3mepenue. MHTerpampHas ¢opmyna odbeMa. (MyIbTUMEIUIHBIN ypOK C 6
npuMeneHreM rporpammsl st OBM «Cucrema yuebHoro mporiecca Educony)

5.5.2. ®opmyiel 00beMa KyOa, IPSIMOYTOJIHOTO MapauIeNeuie/ia, PU3Mbl, HIHIHHIPA.
5.5.3.@opmyipl 00beMa MUPaMUABI K KOHYCA.
5.5.4. ®opmynbl IIOIIAIM TOBEPXHOCTEH IIMIUHAPA U KOHYCA.
5.5.5.@opmynsl 06beMa mapa ¥ IIomaan chepsl.
5.5.6. [Toxo6ue Tein. OTHOMICHHS TUIOINAAEH TOBEPXHOCTEH U 0OBEMOB MMOJO0HBIX TEIT.
IIpakTuuyeckoe 3anaTHe Ne52: 6
PelleHre NIaHUMETPUYECKHX M MPOCTEHIIMX CTEPEOMETPUYECKMX 33/1ad HAa HaXOXKACHHE
IUIOINAACH.
IpakTuyeckoe 3aHaTHE NeH3: 6
PelieHre NJIaHUMETPUYECKMX M NPOCTEHIIMX CTEPEOMETPUYECKHX 3alady Ha HaXOXKICHHE
00BEMOB.
IMpakTuueckoe 3ansiTue Ne54: 2
Kontponsnas padora Nel0 mo teme «M3MepeHus B reOMETPUI.
Paznes 6. Hauana MaTeMaTH4eCKOr0 aHAJIU3a 39
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Tema 6.1. Hauama mareMaTH4ecKoro
aHaIu3a

Coaep:xanue yue0HOro MaTepuaia

39

6.1.1. I[TocnenoBarenbHOCTH. CIIOCOOBI 3a1aHUs M CBOMCTBA YHCIOBBIX ITOCIEN0BATEILHOCTEMN.

6.1.2.IlonsiTie 0 mpepene mocienoBartenbHOCTH. CyIecTBOBaHHWE TIpeAeida MOHOTOHHOH
OrpaHUYEHHOI nocaenoBaTeabHOCTH. CyMMHpPOBaHHE MOCIEIOBATSILHOCTEH.

6.1.3.beckonedno yOBIBatomIast reOMETpHUIECcKas IIPOTPECCH U €€ CyMMa.

6.1.4.IlonsTue o HenpepriBHOCTH QyHKINH. [TponsBonHas. [TordTHe 0 MPON3BOAHON (QYHKIHH.

6.1.5.T eomeTpudeckuii 1 HU3MUECKIIA CMBICI TPON3BOTHON. Y paBHEHHE KacaTeIbHOH K TpaduKy
¢$yHKIHN.

6.1.6.IIpon3BogHEIE CYMMBI, Pa3HOCTH, HPOWM3BEICHHs, YaCTHOTO. I[IpOM3BOJHBIE OCHOBHBIX
9JIEMEHTAPHBIX QYHKIHUH.

[pakTuyeckoe 3anaTHE NoS55:
HaxosxieHre IPOU3BOAHBIX IEMEHTapHBIX QYHKIHI.

6.1.7.IlpuMmeHeHre TPOM3BOJHOHN K MCCIICJOBAHUIO (DYHKIINI U IOCTPOCHHUIO TPa(HKOB.

6.1.8.IIponsBoaHbEIC 00PATHOH (PYHKIIUH U KOMITO3UIINA (YHKIIUH.

6.1.9.Bropast npou3BoHAs, €€ FeOMETPUUECKHI 1 (PU3HYECKUI CMBICIT.

6.1.10.ITpuMeHEHNE TIPOM3BOMHONW K WCCICIOBAHUIO (DYHKIUH W TOCTPOCHHIO TpadHKOB.
HaxosxIeHHe CKOPOCTH JUTs IPOoLiecca, 33JaHHOTr0 (GOpMYIIOoN B rpaIKoM.

[pakTuyeckoe 3anaTHE No56:
W3ydeHns cBOHCTB QYHKIMI U MOCTPOCHUS TpaMKOB C NPUMEHEHHEM TIPOM3BOTHOM.

[pakTuyeckoe 3anaTHE NoS57:
[IpumMeHeHne TPOM3BOIHOW Ul TPOBEICHUS NPUOIMKCHHBIX BBIYHCICHUH, pEIlCHHE 3a1ad
NPHKIJHOTO XapaKTepa Ha HaXOXKJICHHE HAaHOONbIIEero 1 HAUMEHBIIEr0 3HAYCHHSI.

[pakruyeckoe 3anaTHE NoS58:

[IpuMeHeHHe TPOU3BOMHOM U pEIICHUS NPHKIAAHBIX 3al1a4, B TOM YHCIE COLHUAIBHO-
O9KOHOMHYCCKHUX H (1)I/I3I/I‘I6CKI/IX, Ha HauOOJbIINE M HAUMEHLIINE 3HAYCHUA, HAa HaAXO0XKJICHUC
CKOPOCTH M YCKOPEHHSL.

6.1.11.ITepBooOpasHas u uHTErpas. [IpuMeHeHHe OMPEICICHHOI0 MHTEerpaia il HaXOXICHHUS
IUTOIaau KpuBOJIMHEHHOH Tpanenuu. @opmyna HerotoHa—IJleiiOnuma. [IpuMeps! nmpuMeHeHus
MHTErpaja B QU3MKe 1 TeOMETPUH.

IIpakTuyeckoe 3ansaTHe No59:
ITocTpoeHne KpUBOIIMHEHHOM TpanlellMy U BBIUUCIICHUE €€ TUIOIA U,

IpakTuyeckoe 3anaTHe Ne60:
BplunciieHie B NPOCTEHIINX CIydasX IUIOMIAAN U 00BEMBI C MCIIOJIb30BAHHEM OIPEICIICHHOTO
MHTErpaja.

IIpakTuyeckoe 3anaTHe Ne61:
Kontponpnas padora Nell mo teme «Hauana MaTeMaTHYECKOTO aHAIH3ay.

Pa3gen 7. KoMOMHATOpPHKA, CTATHCTHKA U

TECOPHUH BEPOATHOCTH

24

Tema 7.1. DneMeHTHl KOMOMHATOPHKH

Coaep:xanue yueOHOro MaTepuaia

10

7.1.1.0cHOBHBIE TIOHATHS KOMOMHATOpPHMKH. 3ajayd Ha IIOACYET 4YHCIa pa3MELICHHH,
MIEPEeCTAaHOBOK, COYETAaHUH. (MYJIBTUMEIUHHBIN ypOK ¢ HpUMEHEHHEeM Iporpammsl s OBM
«Cucrema yueGHOro nporecca Educony)
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7.1.2. 3ajaun Ha MOACYET YMCIA pa3MELICHHM, MEPECTaHOBOK, coueTaHuil. PemieHue 3aqa4y Ha
nepe0op BapHaHTOB.

7.1.3.®opmyna O6unoma Hptorona. ColicTBa OMHOMHMHAIBHBIX KO3(QQHUIUEHTOB. TpeyroabHUK
IMackais.

IpakTuyeckoe 3anaTne Ne62: 5

Pemenre mpocTedmmx KOMOMHATOPHBIX 331a4 METOZOM Iepedopa, a TaKkKe ¢ HCIOJIb30BAHUEM

M3BECTHHIX (hOpMyII.

IIpakTHyeckoe 3aHaTHE Ne6G3: 2

Kontponsnas padora Nel2 mo teme «31eMeHTH KOMOMHATOPUKI.
Tema 7.2. DneMeHTH TeOpUH Conep:xaHue y4eOHOr0 MaTepuajia 14
BEPOSTHOCTEH. 721.Co6 5 " 4
S IeMEHTEL MATEMATHICCKON CTATHCTHKI :2.1.Cobbitue,  BEPOATHOCTH  COOBITHSA,  CNOKEHHE M yYMHOCHHC — BEPOATHOCTEH.

(MynbpTUMETUIHBIN ypOK ¢ MpUMEHeHHeM nporpaMMsel s OBM «Cucrema yuebHoOro nporecca

Educony)

7.2.2.TloHsiTHE O HE3aBUCHUMOCTH COOBITHI. JIMCKpeTHas CiiydaiiHash BEJIWYMHA, 3aKOH €e

pacnpenenenus. YuciaoBble XapaKTEPUCTUKH TUCKPETHOU CITy4alHOW BEJIMYMHBI.

7.2.3.IlonsiTie 0 3akoHe OoJbIIMX uucen. IIpencraBicHue MaHHBIX (TaOJHIIBI, JAHATPAMMEI,

rpadukn), TeHepaibHasi COBOKYITHOCTb, BEIOOPKA, CpeiHee apu(METHIECKOe, MEHaHa.

7.2.4 IlpencraBienue JaHHBIX (TaONMIBI, AMArpaMMbl, rpaduku), TeHepaibHas COBOKYITHOCTB,

BBIOOpKA, cpeHee apuMeTHIYeCKoe, MeIMaHa.

IIpakTuyeckoe 3anaTHe Ne64: 4

Ananms nH(popManNH CTATUCTHYECKOTO XapaKTepa.

IIpakTHuyeckoe 3anaTHE Ne65: 4

AHanu3 peabHBIX YNCIIOBBIX JIAaHHBIX, TIPEJICTABICHHBIX B BUJIE IMarpamMm, rpa)uKoB.

IIpakTHuyeckoe 3anaTHE Ne6G: 2

KonrpoabHnas padora Nel3 no teme «D1€MEHThI TEOPUU BEPOSITHOCTEH. DIIEMEHTHI
MaTeMaTH4eCKON CTATUCTUKUY.

IIpomesxyTouHas aTTecTaums:
IK3aMeH
JAud depenunpoBaHHbiii 3aueT

2, 4 cemecTp
3 cemecTp

Bcero

378

TeMbl HHANBUAYAJIBHBIX IPOEKTOB:
3aragouHslii Mup (ppakTanos

3HAKOMCTBO C rpadamMu

©CoOoNoORM~LNE

JIuct Mebuyca - yIUBUTEIbHEBIN OOBEKT HCCIICIOBAHUS

Bce 3aragku u npumenenue byteinku Kieitna

I'eomerprueckre GpopMbl B HCKyCCTBE

I'eomerpust JlJobaueBCKOTro Kak NpUMep akCHOMAaTHUECKOH TeopHn

Benukue 3ajaun MaTeMaTUKH (3a1a41 THICSUEIIETHUS)

3amaun MEXaHMYECKOTO IPOUCXOKICHHS (TEOMETPHS Mace, SKCTPEMaIbHBIE 3a1a4H)

HUccrnenoBanne neHTH MEOGMyca 1 € CBOMCTB: TONOJIOTMYECKIH Kyphe3 WIN YAUBHTEIEHOE OTKPHITHE B MUPE HAYKU

10 KomMInekcHble yncia 1 UX poJib B MaTeMaTHKE
11. MaremaTnyeckas JJOrdKa U €€ JOCTIKECHUS

17



12.
13.
14,
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

MeTtobl pelieHrs ypaBHEHUH U HEPABEHCTB C MapaMeTPoOM
3HAKOMCTBO C rpadaMu

MatemaThuecKue paccyKIeHuUs U 10Ka3aTeIbCTBA B MATEMAaTUKE
[TocTpoeHue YUCIOBBIX CUCTEM

Baraaku L{ukimonas

3ameuarenpHbIE MaTeMaTHIECKUE KPUBBIS: PO3BI U CITUPATH
KomMInekcHble U THIIEPKOMIUIEKCHBIE YHCIA

K nepaBencTBy MuTprHOBHYA

JnodaHTOBBI ypaBHEHUS

Benukoe uckycctBo u xu3Hb [xxeponamo Kapaano

I'eomerpust EBkiinaa kak nepBasi HAy4Hasi CUCTEMA

3ameyaTenbHbIC HEPABCHCTBA, X 00OOCHOBAHUE U IIPUMCHEHHUE
MeToa MaTeMaTHUECKOM UHIYKIMH KaK 3 (GEKTUBHBII METO/] T0Ka3aTeIbCTBA TUIIOTE3
HecrangapTabie criocoOBl penIeHNs TPUTOHOMETPHUECKUX YPaBHEHUH
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3. YCJOBUSA PEATIM3ALIUU TPOTI'PAMMBI IMCHUIIJINHBI
B nensix peanuzanyu KOMIIETEHTHOCTHOTO MOAXOJa MpH u3ydyeHu auciuiimasl OY][.10
MareMaTiKa HCIONB3YIOTCS aKTUBHBIE (OPMBI TPOBEACHHUS 3aHATHA C TNPUMEHEHUEM
JIEKTPOHHBIX 00Pa30BaTENIbHBIX PECYPCOB, JEJIOBBIX M POJIEBBIX WIP, HMHAUBHUIYaIbHBIX MU
IPYNIOBBIX IPOEKTOB, aHalu3a I[POU3BOACTBEHHBIX CHUTyalul, TPEHUHIOB, TI'PYIIOBBIX
JIUCKYCCHH.

[IpumeHenne Ha y4yeOHOM 3aHATUM WHTEPAKTHBHBIX (opM pabOTHL, CTUMYIHPYET
II03HABATEJIbHYIO MOTUBALIMIO 00yYaroIUXCsl, [IOMOTaeT MO KaTh MOTUBALIUIO O0yUYaIOIIMXCs K
IIOJIyYEHUIO 3HAaHUM, HaJaXKUBAHWUIO ITO3UTUBHBIX MEXKIMYHOCTHBIX OTHOILUEHUH, IOMOraeT
YCTAHOBJICHMIO  JoOpokenarenbHOM — arMocdepbl.  MHunmMupoBaHue W HOAJEpPIKKA
HCCIIEI0BATENBCKON AEATEIbHOCTH 00yUYarolUXCs B paMKax peajau3aluid UMY UHAUBUAYAJIbHBIX U
IPYIIOBBIX  MCCIEJOBAaTENbCKUX  IPOEKTOB, JaeT BO3MOXKHOCTb IPUOOPECTH  HABBIK
CaMOCTOSITENIFHOTO pEIICHUs] MPOoOJeMbl, HAaBBIK T'€HEPUPOBAaHUS M O(POPMIIEHUS COOCTBEHHBIX
u7el, HaBBIK YBaXUTEIBHOTO OTHOLICHUS K YY)KUM HJ€AM, HaBbIK ITYOJIMYHOIO BBICTYIUJICHUS
nepes ayAuTOpUel, apryMEeHTUPOBAaHUS M OTCTAaUBaHUS CBOEH TOUKHU 3PEHMUSL.

JUis  NO3UTHBHOIO  BOCHpUATHS — oOyuarolmMMucs  TpeOoBaHUI  mIpernojasatels,
NPUBJICYCHUS WX BHUMAaHHA K OOCYXKJaeMoW Ha 3aHATHM WHPOPMAIMH, aKTUBU3AIMH HUX
[I03HABATENILHON JAEATENIbHOCTH HA YUEOHBIX 3aHATUAX MEXY MperojaBareiaeM U 00yqaronmmMucs
YCTaHaBJIMBAIOTCS JOBEPUTEIbHbIE OTHOLLIECHUSI.

Ha yueGHOM 3aHATUM coOMIOarOTCd OOIICNIPUHATBIE HOPMBbI IOBEJICHMS, IpaBUIIA
o0ImIeHUsT cO CcTapmMMHU (TIPErojaBaTreieM) W CBEPCTHUKaMHU (0OYJarOIIUMUCS), MPHHIIUIIBI
y4eOHOM TUCHUIUIMHBI U CAMOOPTaHU3aIUH.

3.1. MaTepuajabHO-TeXHUYECKOE ofecneyeHHe TUCHHIITUHBI
Jlns peasin3aluy nporpaMmsbl y4eOHON JUCHUIUIMHBI IPETYCMOTPEHO:
Kabuner MaremaTuku 11 [pOBENEHUS JUCUUIUIMHAPDHOW TOJATOTOBKH, JIEKIIMOHHBIX
(TeopeTnyecKux) U MpaKTHUeCKuX 3aHsaTui, Ne 209.
OcHaleHHOCTH 000PY10BAHHEM
VYuebHas MeOesb: CTOJBI, CTYJIb, I0CKa MEJIOBasl.
[IepconayIbHBIN KOMIIBIOTED,
IIPOEKTOD,
TIPUHTED,
9KpaH HAaCTEHHBIH.
3.1.1. Mlepeyens yueOHO-HATJISIAHBIX MOCOOMIA:
KommiekT yueGHO-HarIsIHBIX TOCOOMI IO MaTeMaTHKe.
3.1.2. lIporpamMHoe obecnieyeHue:
Microsoft Windows;
Microsoft Office Professional Plus;
Enunas xomtekuus 1u@poBbIXx 00pa30BaTeNbHBIX PECYPCOB - CBOOOIHO-pacipocTpansemoe [10;
Zoom.
3.2. UndopmanuonHoe odecnieyeHne 00ydeHust
st peanuzani IporpaMMbl YI4eOHOW TUCHUTUIMHBI OUOIMOTEeUHBbIN (OHA HMEET TeYaTHEHIE,
3JIEKTPOHHBIE 00pa3oBaTeIbHbIE U HHPOPMALMOHHBIE PECYPCHI.
3.2.1. OcHOBHBbIE HCTOYHHKH
1. Anrebpa u Hawama wareMatudeckoro aHammza. 10-11 xmacchr : yu4eOHHMK Jmst
0011e00pa3oBaTeNbHBIX yupexaAeHU : 0a30Bbii ypoBenb / III. A. AmumoB [u ap.]. - M.
[Tpocsemenue, 2019. — 463 c. - ISBN 978-5-09-071729-8. - Tekct : HenmocpeACTBEHHBIH.
2. AnreOpa u Hayanma mareMatudeckoro anamm3a. ['eomerpus. 10-11 kmacc. bazoBbiii u
yrIIyOJICHHBIN YpOBeHb : Y4eOHHK A o0mmeoOpa3oBaTenbHbIX yupexxaenuii / JI. C. AtaHacsH [u
ap.]. - M. : IlpocBemenue, 2020 — 287 c. - ISBN 978-5-09-073883-5. — Tekct
HEINOCPEACTBEHHBIMN.
JlomoJHuTeIbHbIEe HCTOYHUKHU
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1. Cnoupuna, Mapusa CasenbeBHa. Teopusi BEpOATHOCTEH M MaTeMaTH4yecKas CTAaTUCTHKA :
Y4eOHHK ISl CTYICHTOB YUpexaeHuid cpen.mpod. oopazoBanus / M. C. Cnimpuna, I1. A. CriupuH.
- 4-e m3x., ctep. - M. : U3natenbckmii nentp "Akanemus'”, 2019. - 352 c. : puc., Tabxn. - ISBN 978-
5-4468-8494-0. — TekcT : HEMOCPEICTBECHHBIMN.

3.2.2. Ba3bl JaHHBIX U HH(OPMALIMOHHBIE pecypchl ceTu UHTepHET

1. DnekTpoHHO-OMOIMOTEeUHAs cucTeMa (oOecreunBaronas J0CTyIl, B TOM YHCIIE K
npoeccHoHANBHBIM 6a3aM IaHHBIX) « IEKTPOHHOTO H3aTenscTBa FOPAWITY. Anpec caiita -
www.urait.ru, https://www.biblio-online.ru

2. DNEKTPOHHO-0MOIMoTeYHas crucTeMa (00ecieunBaroIas JOCTYII, B TOM YUCIE K
npodeccuoHabHBIM 0azam naHHbIX) «M3narensctBo JIAHBY. Anpec caiita -
https://e.lanbook.com/

3. Hayunas anektponnas oubnumoreka «eLIBRARY.RU» (oOecrieunBarorias 10CTyn K
npodeccnoHaTbHBIM 0a3aM JaHHBIX, HH()OPMAIIMOHHBIM CIIPABOYHBIM M IIOUCKOBBIM CUCTEMAM).
Anpec caiita - http://elibrary.ru/

4. DnexkTpoHHO-OMONMMoOTEeYHass cucreMa (oOecreunmBaromias JOCTYI, B TOM YHCIE K
npodeccronanbHbIM 0a3am nanubix) «BOOK.ru». Aapec caiita - https://www.book.ru

5. Tlopran Math.ru: Oubnnoreka, mMeauareka, OJMMITHAIbBI, 3aJa4d, HUCTOPUS MAaTEMAaTHKH. -
Pexxum poctyma:http://www.math.ru

6. XKypnan «Marematuka» wuznatesnbckoro aoma «llepBoe cenTsOpsi». - Pexxum pocrtymna:
http://mat.1september.ru

7. EI'D mo mMaremartuke: MoJIroToBKa K TECTUPOBaHUIO. - Pexxum goctymna: http://www.uztest.ru

8. denepanpHbli LEHTP HH(OPMALMOHHO-00pa30BaTENbHBIX pecypcoB. — Pexum poctyma:
http://fcior.edu.ru

9. HanmonanwHas anektponHas oudnnoreka (H3B). Anpec caiira - https://rusneb.ru/
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https://www.tyuiu.ru/university/subdivisions/teachbookdep/bibliotechno-izdatelskij-kompleks/bibliotechnye-resursy/natsionalnaya-elektronnaya-biblioteka-neb/
https://rusneb.ru/

4. KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHHMA JNCIHUIIJINHbI

Pe3yabTaThl 00yyeHus

Kputepuu oueHku

MeTtoabl OlIEHKH

3Hanus.

JKcHepTHOE OlleHUBAaHNE B
dopme:

3HAYCHUE MAaTeMATHYCCKOW HAYKH IS
pellieHHs 3314, BO3HUKAIONIUX B TCOPHH
U TIPAKTHKE; IMUPOTY M B TO KE BpeMs
OTPaHUYCHHOCTh MPUMCHCHUS
MaTEeMAaTHYECKUX METOJIOB K aHAIH3y U
HCCIICIOBAaHHUIO TIPOIICCCOB U SIBIICHUNA B
TpUpPOAE U 00IIecTBe

0CO3HAeT 3HAYEHUE MAaTEMaTHYECKOU
HAYKH JJIS PCHICHHS 3ajJay, BO3HHKA-
IOIINX B TCOPUH U TIPAKTHUKE;
MOHUMACT IMUPOTY M B TO KE BpeMs
OTPaHUYCHHOCTh MPUMCHCHHS MaTe-
MAaTHYCCKUX METOJIOB K aHaIu3y H
MCCJICJIOBAaHUIO TPOLIECCOB U SIBICHUM
B IIpUpOJE U 00IecTBe

BBINIOJTHEHUS TPAKTUYECKUX
3aJaHuN

3HaYeHHWEe MPaKkTHKA U  BOIPOCOB,
BO3HHKAIOIIMX B CAaMOW MaTeMaTHKe IJI
(hopmupoBanus u pa3BUTHA
MaTeMaTH4ecKOi  HayKH;  HCTOPHIO
pPa3BUTHS TOHATHS YHUCIA, CO3IAHUS
MaTeMaTHYeCKOr0 aHaJin3a, BO3HHKHO-
BCHUS U pa3sBUTUA T'€OMETPUU

MOHMMAaeT 3HAYCHHWE NPAKTHKA W
BOIIPOCOB, BO3HUKAKOLIUX B CaMoOM
MareMaTtuke sl (OopMHpOBaHHSA |
Pa3BUTHS MaTEMaTHIECKON HAYKH;
3HAeT KCTOPHIO Ppa3BUTHS TIOHATHA
qHCJla, CO3JAaHUS MaTeMaTHYECKOTO
aHalin3a, BO3HMKHOBCHHSA W PA3BUTUA
TeOMETPUU

BBITIOTHEHUS TIPAKTHYECKIX
3aJaHuHA

YHUBEPCAIbHBIM  XapakTep  3aKOHOB
JIOTUKM MaTEeMaTHYECKUX PaCCyXICHHMH,
UX TPUMEHHMOCTh BO BCeX O00JacTIx
YEIIOBEUECKON NEATENBHOCTH

[IOHMMAET YHUBEPCAIBHBIM XapakTep
3aKOHOB  JIOTUKM  MAaTe€MaTU4eCKUX
PacCyKACHUM, UX IPUMEHUMOCTb BO
BCeX O0OJACTAX UEIOBEUECKOW Jes-
TEIBHOCTH

BBIIIOJTHCHU HpaKTI/I‘IeCKI/IX
3aJaHuN

BEPOSITHOCTHBIH  XapakTep pas3IHMYHbIX
MPOLIECCOB OKPYXKAIOLIET0 MUPa

OCO3HAET BEPOSTHOCTHBIH XapakTep
Pa3IMYHBIX MPOLECCOB OKPYIKAIOIIETO
MHpa

BEITIOJTHEHUSI TPAKTHICCKUX
3aJaHUN

YmMmenus:

JKcnepTHOe OLlEeHUBAaHME B
dopme:

BEBITIOJIHATH apI/I(I)MeTI/I‘ICCKI/Ie I[eﬁCTBHﬂ,
co4yeTas YCTHBIC U IMCbMCHHBIC TPUCMBI,

MMPUMEHECHUE BBIYUCJIIUTCIIbHBIX
YCTPOMCTB; HAXOIWUTh 3HAYEHUS KOPHS
HaTypam)Hoﬁ CTCIICHH, CTCIICHHU C
panroHaIbHBIM HoKa3aTeseM,
norapudma, UCTIONB3YS npu
HeO6XOI[I/IMOCTI/I BBIYUCJINTCIIBHBIC

YCTPOMCTBa; IOJH30BATHCS OLEHKON M
NPUKUJIKOW TIpH TNPAaKTHYECKHX pac-
yerax

BBINOJIHAET apudmMeTHIecKne
JeficTBus,  codyeras ~ yCTHBlE W
[IUCbMEHHBIE IIPUEMbI, IPUMEHEHUE
BBIYHUCIIUTEIbHBIX YCTPOUCTB; HAXOIUT
3HAYCHUS KOpHSA HaTypaJbHOU
CTEIEHY, CTENEHU C PALMOHAIBHBIM
MoKazaTesaeM, jJorapudpma, HUCIONIb3Ys
IIpU HEOOXOIMMOCTH BBIYHCIUTENbHBIC
YCTPOICTBA; IOJIB3YETCA OLIGHKOH H
HMPUKHIKON pu MPaKTUYECKHX
pacueTax

BBITIOJTHEHUSI TPAKTHICCKUX
3aJaHUuN

MPOBO/UTH TI0 M3BECTHBIM (OpMyJIaM U
npaBwiaM IpeoOpa3oBaHus OyKBEHHBIX

MPOBOJIUT IO W3BECTHBIM (hopMmynam u
npaBwiaM TnpeoOpa3oBaHusi OyKBeH-

BBITIOJTHEHUSI TPAKTHICCKUX
3aTaHuH

BBIDOKCHUH, BKIIOYAIONIMX CTENEHH, | HBIX  BBIPAKECHHH,  BKIIOYAIOIINX

pagMKanbl, JorapudMpl M TPUTOHO- | CTENEHHW, pPaJAMKAIbI, JOrapuMbl H

MeTpHYecKHe (PyHKIHH TPUTOHOMETpHUYECKHEe PYHKIINU

BBIYUCIISATH 3HA4YCHUA YHCJIOBBIX )5 BBIYUCIACT 3HAYCHHUA YHCIOBBIX U | BBIIIOJTHEHUA NPAKTHYCCKUX
OYKBEHHBIX BBIPAKCHHH, OCYIIECTBIAS | OYKBEHHBIX BBIPAXCHHH, OCYIISCTBIAS | 3aJaHUH

HCO6XOIII/IMBIC IIOJACTaHOBKH nu HCO6XO}II/IMBIC IIOJACTaHOBKH u

npeoOpa3oBaHus mpeoOpa3oBaHus

ONPCACIIATL 3HAYCHUC (pyHKHI/II/I o OIpPEACIIACT 3HAYCHUC (byHKHI/II/I 1o BBITIOJTHEHUA MTPAKTHYCCKUX

3HAYEHHI0 apryMeHTa IPH pasInuHbIX
crioco0ax 3a1aHus GYHKIMN

3HAYEHHUIO apryMEHTa MPH Pa3IMYHBIX
crnoco6ax 3a1anus GyHKIMA

3aJaHuN

CTPOUTD TPa(UKH U3YUCHHBIX (DYHKIUH

CTpOUT rpaduKu U3yueHHBIX QYHKINI

BBINIOJIHEHUS TIPAKTUYECKUX
3aTaHuHI

ONpeeNsTh 3HaueHHe (QYHKIMM 1O
3HAUCHMIO apryMEHTa IIpU Pa3IHMYHBIX
crioco0ax 3a1aHus GYHKIHMN

onpezenseT 3HaYeHHE (YHKIUH 10
3HAUCHMIO apryMEHTa IPH Pa3iUYHBIX
crnioco0ax 3aanus GyHKIHMN

BBITIOJTHEHUS IPAKTUYECKUX
3aIaHnui

CTPOUTD Tpa)UKU U3YUCHHBIX (DYHKLUH

CTpOUTH rpaduku M3y4YEHHBIX
dyHKIHIA

BBITIOJTHEHUS TIPAKTUYECKUX
3aIaHnui
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ONUCHIBATh TO TpaduKy MOBEICHUE U
cBoiicTBa  (YHKUWH, HaxXOIUTh IO
rpadpuky QYHKOIUM HaWOOJNBIINE W
HauMEHbBLINE 3HAYCHUS

OIUCHIBAET O TpaduKy MOBENCHUE H
cBOMCTBa (DYHKUIMH, HAXOIUT IO
rpadpuky GYHKOUM HAauOONBIINE W
HauMEHbLINE 3HAUCHUS

BBITIOJTHEHUS IPAKTUYECKUX
3aIaHuN

pemats ypaBHEHHS, MpocTeilie | pemaeT  ypaBHEHHUs,  IPOCTEHIINE | BBHIIOJHEHMS MPAKTHIECKUX
CUCTEMBI YpaBHEHUH, HCIIOJIB3YSl | CUCTEMBl YPAaBHEHUMU, UCIIONb3Ysl CBOM- | 3aaHui

cBoiicTBa (PyHKINHA 1 NX rpaduku cTBa QyHKIWIHA 1 uX rpadukn

BBIYHCIISAT MPOU3BOHBIC 371e- | BBIYHCIACT MIPOU3BOMHBIC | BBHINOJHEHUS MPAKTHIECKUAX
MCHTapHbIX  (DYHKIUH, UCTIONB3Ys | 3JEMEHTapHBIX (YHKIWH, WCTONB3ys | 3aJaHHI

CIPaBOYHBIC MAaTEPHAIIBI

CIPaBOYHBIC MAaTEPHAIIBI

HCCIIeIoBaTh B IIPOCTEHIINX —CIIydasx
(YHKIMM Ha MOHOTOHHOCTB, HaXOIHTh
HauOOoNbIINe ¥ HaWMEHbBLINE 3HAYCHHS
(yHKIMHA, CTPOUTH TpaduKu MHOTO-
YJCHOB C HCIIOJBb30BAaHUEM arrapara
MaTeMaTUYeCcKOro aHaIu3a

UCClielyeT B IIPOCTEHINNX ClIydasx
(YHKIMM Ha MOHOTOHHOCTH, HAaXOJIUT
HauOOoNbIINEe U HAaUMEHbBIINE 3HAYCHUS
(yHKIMA, CTPOUT TrpadyKHM MHOTO-
YJCHOB C HCIIOJIb30BaHHEM amrapara
MaTeMaTUYeCcKOro aHaau3a

BBITIOTHEHUS TIPAKTHYECKIX
3aJaHIHA

BBIYMCIATE B IMPOCTEHINMX CIy4asX | BHIYMCIAET B NPOCTEHUIIMX CIIy4asx | BHITOJIHEHHS NPAKTHYECKUX
IO U c UCIIONB30BaHUEM | ILIOIIAIH c UCIIOJIb30BaHUEM | 3aJaHUH

nepBOOOpa3HON epBOOOpa3HOM

pelIaTh paluoHalbHBIe, MOKa3aTeNlbHbBIC | pelacT palOHANIHBIC, | BBITOJIHCHUS MPAKTHYCCKUX

u  jorapupmMudecKne
HEpaBEeHCTBA

ypaBHEHHS U

IIOKa3aTCJIbHBIC H J'IOl“apI/I(bMI/I‘ICCKI/Ie
YpaBHCHUS 1 HCPABCHCTBA

3aJaHUN

COCTABJIITb YpAaBHCHHA W HCPABCHCTBA
110 yCJIOBHIO 3a1a49u

COCTABJISICT YpaBHCHUA U HCPABCHCTBA
110 yCJIOBUIO 3a1a49u

BEITIOJTHEHUSI TPAKTHICCKUX
3aJaHUN

UCIIONB30BAaTh Ul NPUOIMKSHHOTO
pClICHUS] YpaBHCHHMH M HEpPaBEHCTB
rpaduueckuii MeTo]

UCHIONB3YeT M1 NPHOIKEHHOTO
pelIeHNsT ypaBHCHWH M HEPaBCHCTB
rpaduyeckuii MeTo]

BEITIOJTHEHUSI TPAKTHICCKUX
3aJaHUN

n300paxkaTh Ha KOOPJIMHATHOM
IUIOCKOCTH MHOYECTBa pereHui
IPOCTEHIINX YPABHEHUM U UX CUCTEM

n3o0paxaer Ha KOOPJMHATHOU
IUIOCKOCTH MHOJKECTBA PEIICHUH Ipo-
CTEHIINUX YPABHEHUM U UX CUCTEM

BBIIIOJTHCHU A HpaKTI/I‘IeCKI/IX
3aJaHuN

pemaTte mpocTeimue KOMOWHATOPHBIE
3a/a4d MeToIOoM Iiepebopa, a Takke ¢
HCIIOJIb30BaHUEM M3BECTHBIX (HOpMyTT

penraer mpocTeiue KOMOWHATOPHBIE
3a/1a4d METOZIOM Iepebopa, a TakxKe ¢
WCIIOJIb30BAaHUEM HM3BECTHBIX (hopMyIt

BBIIIOJTHCHU S HpaKTI/I‘IeCKI/IX
3aJaHuH

BBIYUCIIATH B HpOCTef/’IIHI/IX cliydasax
BEPOSATHOCTH  COOBITHHI Ha  OCHOBE
MOZICYeTa YHCIIA HCXO/I0B

BBIYUCIIACT B HpOCTGﬁH.IHX clryqasax
BEPOSATHOCTH COOBITHH Ha OCHOBE
MOZICYeTa YHCIIA HCXO/I0B

BBIIIOJTHCHU S HpaKTI/I‘IeCKI/IX
3aJaHuH

pacro3HaBaTh Ha 4epTeXKax M MOIEIIX
NPOCTPAHCTBEHHBIE (POPMBI; COOTHOCHTb
TPEXMEpHBIE OOBEKTHI C HX ONUCAHHUAMH,
N300paKCHUSIMUA

pacro3HaeT Ha d4epTexax M MOZIEIIX
MPOCTPAHCTBEHHBIE  (OPMBI;  COOT-
HOCHT TpEXMEpHble OOBEKTBI C WX
OIIMCAHUSIMHU, N300PKESHUIMH

BEITIOJTHEHUSI TPAKTHICCKUX
3aJaHUuN

OIMMCBbIBATb B3aMMHOC  PACIIOJIOKCHHUC
MNpsAMBIX 1 IUTOCKOCTEH B MNPpOCTPAHCTBE

OIIMCBIBACT B3aMMHOC PACIIOJIOKCHUC
IpsAMbIX H IUTOCKOCTEH B MpOCTpaH-
CTBC

BBITIOJTHEHUSI TPAKTHICCKUX
3aJaHuN

AHAJIM3UPOBaTh B IPOCTEHMIIUX Cydasx
B3aMIMHOE pAaCIOJIOKEHHE OOBEKTOB B
MIPOCTPAHCTBE

aHaJTM3UPYET B MPOCTEHINUX CIydasx
B3aMMHOE PACIIOJIOKEHHE OOBEKTOB B
MIPOCTPAHCTBE

BBIIIOJIHCHUA HpaKTI/I‘IeCKI/IX
3aJaHuN

I/I306pa)l(aTB OCHOBHBIC MHOTI'OT'PaHHUKH
N KPYTJIBIE TEJIA; BBIITOJHATE YEPTEKU 110
YCJIOBHAM 3aJia4d

n3o00paxaer OCHOBHEBIE
MHOTOI'paHHUKHA n KpyrJjbI€ TEJa;
BBITMIOJHACT YEPTECKU 110 YCIOBUAM
3a1a4

BBIIIOJIHCHUA HpaKTI/I‘IeCKI/IX
3aJaHuN

CTPOWTb TIpOCTeHmIne cedeHus Kyoa,
TPU3MBI, THPAMUJIBI

CTPOWT TIpoCTeimue cedeHus Kyoa,
IIPU3MBIL, TUPAMU/IbI

BBITIOJTHEHUS TIPAKTHYECKUX
3aTaHuHI

peuiatb IJIAaHUMETPUUECKUE U | peumiaer IJIaHUMETPUUECKUE U | BBIIOJHEHUS MPAKTUYECKUX
npocreiune CTepeoMEeTpUUYECKHe | MPOCTEUIINe CTEPEOMETPUYECKUE | 3aJaHUI

3aJlau Ha HaXOKJIEHUE FeOMETPUUECKUX | 3a/ladyd Ha  HaxXOXIEHHE TIeOMeT-

BEJMYMH (JJIMH, YTIIOB, IUIOMIACH, 00be- | PUYCCKUX BEIMYUH (JUIMH, YTJIOB,

MOB) IOIAIeH, 00bEMOB)

HCIOJIB30BaTh pu pELIeHUH | KCTIONb3YET npu pelIeHnH | BBIMTOJHEHUS MPAaKTUYECKUX
CTEPEOMETPUICCKUX 3a1a4 mIa- | CTePeOMETPUIECKUX 3a7a4 | 3aJaHui

HUMETpHUYECKHE (PaKThl K METOJIbI TUTAHUMETPUYeCKre (PAKThl U METOIBI

MIPOBONTH JI0Ka3aTeabHbIC pac- | mpoBOIUT JIOKa3aTeIbHbICe | BBITIOJHEHUS MPAKTUICCKUX

CYXJCHHUA B XOJI€ pCIICHUA 3a1a9

paccyKICHHUS B XOJI€ peIIeHH 3a1ad

3aJaHuN
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BBIYUCIICHUST OOBEMOB W  IUTOMIANECH
MOBEPXHOCTEH TMPOCTPAHCTBEHHBIX TEJ

OpU  pPEIICHHH TPAaKTHYECKUX 3a7ad,
UCTIONB3YS npu HEOOXOANMOCTH
CIPaBOYHUKM ¥ BBIYMCINTEIBHBIC
YCTpOiicTBa

BBIYMCISET OOBbEMBl M IUIOLIAIH
MTOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEI
IpH PEUNICHWH MPaKTUYeCKHX 3a/ad,

UCTIONB3Ys ~ NPH  HEOOXOOUMOCTH
CIPaBOYHUKH W  BBIYUCIHUTEIBHBIC
yCTpoiicTBa

BBITIOJTHEHUS IPAKTUYECKUX
3aIaHuN
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