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OY/.11 MATEMATHKA
10 IIpOrpamMMaM MOATOTOBKU CIELUAJIUCTOB CPEAHETO 3BEHA
10 CIIELMAIbHOCTH
23.02.01 Opranusanus nepe BO30K U ylpaBJeHNe HA TPaHcIopTe (10 BAIAM)

CocraBurens: (B.K. 'onoBkuna), npenogasarens [AIIOY CO «IMT»

Peunensent (Ilpoxombes E.C.) 3am. mupexropa mo YMP I'ATIOY CO « 1AM Ty

Pabouas mporpamMmma pa3paboTaHa B COOTBETCTBHHM ¢ TpeOoBanmsiMu DejepalibHOTO
rOCYJJapCTBEHHOTO  00pa30BaTENBHOTO  CTaHIapTa cpenHero  obmero  oOpa3oBaHus,
YTBEp)KICHHOTO TpHKa3oM MuHucTepcTBa oOpasoBanmsi M Hayku Poccuiickoit denepammn ot
«17» wmas 2012 r. Ne 413 u Ha ocHOBe (heiepaIbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEILHOTO
cragmapra 1o crieranbHocTr 23.02.01 Opranmanus TepeBO30K M YMPaBIeHWE HAa TPAHCIIOPTE
(mo Bumam), yrBepxkaeHHbli [Ipukasom MunoOpHayku Poccum ot 22 ampenst 2014 r. Ne 376,
[Ipumeproit mporpammbl  00mIe00pa3oBaTebHBIX  AUCIMIDIMH  JUIsl  TpodecCHOHATL HBIX
o0Opa3oBaTeNbHBIX opranmanui (mporokoda Ne3 ot 21 mons 2015r.), Paboueii mporpamMmmoit
BOCIIMTaHuA Mo crnenuanbHocTy 23.02.01 Opranmzanys nepeBo30K U yIpaBJIeHHe Ha TPAHCIIOPTE
(1o Bumam).

B paboueli mporpamme KOHKPETHM3HPYETCS COJEpXkaHue NpOQHILHON COCTaBISIOIICH
y4eOHOTO MaTtepuana ¢ yderoM creruduku cnenuansHoctu CI1O, peammyemoit [ATIOY CO
«IMT», €€ 3HaUMMOCTH JJI1 OCBOCHHS TPOTrPaMMBbl MOJATOTOBKH CIEHUAIIMCTOB CPEIHETO 3BEHA
CIIO; yxa3pIBalOTCSl TEMAaTHKa MPAKTUIECKUX pabOT, BUIBI CAMOCTOSTEIBHBIX PadoT, GOpMBI U
METOJbI TEKYLIETO KOHTPOJIS YCNEBAEMOCTH U MPOMEKYTOUYHOM aTTecTalMyd OOydYarolIMXcs,
peKoMeHnyeMble ydeOHbIe TIOCOOus!.

CrpykTrypa pabodeii mporpaMMbl COOTBETCTBYET CTPYKTYpPE HMPHUMEPHOH MpOTpaMMBbL

T'ATIOY CO «IMT», t. UpOwuT, 2022T.



OBIIEOBP A30BATEID HbI i1 UK
PABOYA S TPOTPAMMA JUCLHATINHBI
OV1.11 MATEMATHUKA
COJIEPKAHUE

Ne HaumeHnoBaHnue pasaena CTp.
1. IMacmopt pabodei mporpaM MbI AUCITUTIIHHEI 4
2. CTpyKTypa U €O iep>KaHue AUCLIMIIJITHHBI 6
3. VYcnoBus peanzaldy TUCLMITJIMHBI 24
4. KoHTpo1b 1 OLIeHKa Pe3yIbTaATOB OCBOEHHS JTUCI UILTHHEI 25




1. OBIIASI XAPAKTEPUCTUKA PABOY EM ITIPOI'PAMMBI JUCIUITIUHBI
OY.11 MATEMATHUKA

1.1. O0;1acTh NpHUMe HeHUsl IIPOT PAMMBI :

Pabouast mporpamma ydeOHort muctmmrael OY/[. 11 MaTtemaTrka COOTBETCTBYE T TpeOOBAHUIM
®denepanbHOTO TOCYIAPCTBEHHOTO 0O0pa30BATeNbHOTO CTAHAAPTA  CpPeaHero obmero oOpa3oBaHN,
YTBEPKACHHOTO MPUKa30M MuUHHUCTEpCTBa 00pa3oBanus W Hayku Poccuiickoit @enepamyu oT « 17» Mas
2012 r. Ne 413, ¢ yuetom npukaza MunHoOpHayku Poccun ot 11 nexabpsa 2020 r. Ne 712 «O BHeceHuu
W3MeHeHUH B (QemepasbHBI TOCyIapCTBEHHBIH 00pa3oBaTeNbHBIM  CTaHIAPT CpenHero ooOuiero
o0pa3oBaHuMs, yTBEPKICHHBIHN NpukazoM MunucrepcTBa oO6pasoBanus u Hayku Poccuiickoir denepanuu ot
17 mas 2012 1. Ne 413y.

PabGouass mporpamma pa3paboTaHa B COOTBETCTBHM C METOJUYECKHMMH PEKOMECHIAMAMU II0
pa3paboTke M peanM3alud aJANTAPOBaHHBIX oOpasoBarenbHbIX nporpaMM CIIO, yTBepkIeHHBIX
JEpekTopoM JlemaptaMeHTa rocyIapCTBEHHOM MOJUTAKUA B chepe MoaroToBku padounx kaapos u IO
Muno6praykn Poccunm H.M. 3omortapeBoii 20 ampens 2015 roma Ne 06-830BH. PabGoweidt mporpammoit
BocTiUTaHus 1o crneruainbHocTH 23.02.01 OpraHuzamus mepeBOo30K W yNpaBleHHWe Ha TpaHcmopTe (1o
BHJIAM )

Pabowass mporpaMmMa yd4eOHOH MUCHUIDIMHBI SBISETCS YAaCThIO IPOTPAMMBI  HOJTOTOBKH
CHEIMAINCTOB CPEIHETO 3B€Ha B COOTBETCTBHM C (DenepaabHBIM TOCYJapCTBEHHBIM O0O0pa30BATEIBHBIM
crangaptoM (manee — PI'OC) cpemnero mpodeccuoHampHOro obpaszoBanus (manee — CIIO) mo
cnenuansHocTH 23.02.01 OpraHu3anus nepeBo3oK U yIpaBleHUe Ha TpaHCIOPTe (110 BUAAM ).

1.2.MecTo OUCHMILUIMHBI B CTPYKTYpe MPOrpaMMbl NMOATOTOBKH CHEIHAJHCTOB CpeIHEro
3BeHa:

Pabowass mporpamma peamusyetcs B IpenejiaX OCBOCHHS OOyYarOmUMUCS IPOrpaM MBI
noarotoBku cnenuanuctoB cpenHero 3sena (IIIICC3) CIIO no cneumansHocT 23.02.01 Opranu3arnus
MIepEeBO30K ¥ YIIPaBJICHHE Ha TpaHCIOpPTe (IO BHJaM), pa3pabOTaHHOW B COOTBETCTBHH C TPeOOBaHUAMH
OI'OC CIIO.

Pabowass mporpamma mnpenHasHaueHa s peanmzanuu  OTOC CIIO B wyactm
obmeoOpa3oBarensHOro mukia gucnuIumH. Jucnmmamaa OVl 11 Matemarnka n3ydaercd C yd4eToM
po ¢S MOTyIaeMoro po HecCHOHATBHOTO 00pa30BaHMUSL.

ITpu nomydenun cnenuansHocTH CIIO TexHuueckoro mpodunst obyuaromuecs usydaror OV 11
MartemaTuka Kak npo GHUIbHbBIN yaeOHbIH mpeamerT.

WzyueHnue muCUUNIMHBI HampaBjeHO Ha ¢GopMupoBaHue obwux xomnemenyui (OK), T.e. TeXHHUK
o crienuanbHocTH 15.02.08 TeXHOJIOrUs MAlIHO C TPOCHHS JIOJKEH 00J1aJaTh OOIIMM M KOM IIETCHIHSAMH,
BKJIIOYAIOIIUMHU B ce0sl CIIOCOOHOCTB:

Kon HanMeHnoBaHue 001X KOM IeTe HIMH

OK'1 [ INoHEMaTh CyIIHOCTh M COLHANBHYIO 3HAYUMOCTB CBOCH Oy Iy1ei mpo(eccuu, NPOsBIATh K HEl
YCTOWYHBBIM HHTEPEC.

OK 2 | Opranm3oBbsIBaTh COOCTBEHHYO /e TEITBHOCTD, BRIOMPATh TUIIOBEIE METO IbI U
CHOCOOBI BBHITIOJTHEHUS MPO(HECCHOHANBHBIX 3aJ1a4, OIIEHUBATh X 3() QD EK THBHOC Th M Ka4€CTBO.

OK 3 HpI/IHI/IM aThb pCIICHU S B CTaH Jap THBIX U HCCTaH JAPTHBIX CUTYyallUAX U HCCTH 34 HUX
OTBCTCTBCHHOCTD.

OK 4 | OcymecTBisTh MMOUCK M UCIIOJIE30BaHHE HH( OpMAIHH, He0O X0 MO 1 3¢ G eKTHBHOTO
BBIITOJTHEHHUS ITPO () eCCHOHANBHBIX 3324, MPOo(ecCHOHATHHOTO U JMYHOCTHOTO Pa3BUTHS.

OK 5 | Ucnonb3oBaTh HH(DOPMAMOHHO-KOM MyHHKAIIMO HHBIE TE XHOJIOTHH B TIPO (heCcCHOHANBHOM
e TENBHOC TH.

OK 6 | PabGoTaTh B KONJIEKTHBE U KOMaHE, 3¢ PEKTHBHO 00IIa TECS ¢ KOJIJICTAMH, PyKOBO ICTBOM,
TOTPEOUTE JISIMHU.

OK 7 | Bpats Ha ce0st OTBETCTBEHHOCTH 32 PA0OTy WICHOB KOMAH/BI (IT0 JMUHEHHBI X), pe3y IbTAT
BBITIOJTHEHUS 32 JAHUI.

TpeﬁOBaHl/lﬂ K pe3dyjdbTaTaM OCBOCHHUSI JTHUYHOCTHBIX Ppe3yJbTaTOB, B COOTBETCTBHU C
nmporpamMmm oif BoCIIM TAHHSI.

[IposBasArom Uil ¥ 1EM OHCTPUPYIOLIMI YBa)KEH M€ K JIFO IIM TPYla, OCO3HAIOLIM i IEHHOC Th
JIP 4 coOcTBeHHOTO Tpyaa. CTpeMsiuiics K )OPMUPOBAHUIO B CETEBOII Cpe e JINYHOCTHO U
1po ¢ ecCHOHATLHOIO KOHCTPYKTUBHOI'O «IH(POBOTO ClIe 1Ay .

3200 TAIMHUICS 0 3alIUTe OKPYIKAIOIIEH cpeibl, COOCTBEHHOH U 4y»Oi 0€30MaCHOCTH, B TOM

JIP 10 o
quciie udp oBOiA.




JleMOHCTpUpPY IOIIMI TOTOBHOCTh U CIIOCOOHOCTH BECTH JAMAJIOT C JAPYTHMH JIIOJbMH, JIOCTUIaTh B HEM
JIP 13 B3aMMOIIOHUMaHWS, HAXOJUTh OOIIWE ETH U COTPYAHMYATh JUIS UX JOCTHXKCHUS B MPO(ECCHOHATBHON
eI TEIIbHOCTH

[ImannpoBaTh U peaTM30BBIBATE COOCTBEHHOE MPO()ECCHOHATIBHOE U JMYHOCTHOE PAa3BUTHE C YUETOM
aKTyaJIbHOM S9KOHOMHYECKO# curyanu CBep A7I0BCKOit 001acTH.

JIP 18

Oco3Haronm i CBOM )KM3HEHHBIE MM, COOTHOCAIIN I MX C UiealaMy M HEHHOCTS MU KYJIbTYPBHI,
JIP 20 HOHMMAIOLIHIT U 0OBEKT UBHO OLICHUBAIOLINI CBOU BO3MOXKHOCTH, CKJIOHHOCTH, Iap OBaHMs, TUYHOCTHbIC
1 U3NYECKUe CBOMCTBA, TOTOBBIN ()y HKIIOHUP OBATh B CHCTEME OO IECTBE HHBIX O THOII GHU I

1.3. Heas u niaHupyeMble pe3yJabTAaThl 0CBOE HUSI AMCIH IVIHHbBL:

Copepxanue nporpamMmMmbl mucuumiuael OV 11 MartemaTuka HampaBJIeHO Ha JOCTH)KEHHE
CIEeIYIONIM X 1eJe if:

+ obecrneyeHue CcHOPMHUPOBAHHOCTH MNPEACTABICHHH O COLMAIbHBIX, KYJIBTYpHBIX U
HUCTOPUYECKUX (DaKTOpaxX CTAHOBJICHHUS MaTEMaTHKH;

+ obecreyeHne c(HOPMHUPOBAHHOCTH JIOTHYECKOTO, AITOPUTMHUYECKOTO W MaTEeMaTHYECKOTO
MBIIUICHHS;

+ obecreyeHne cHOPMHUPOBAHHOCTH YMEHHUH NPUMEHATh IOJTyYCHHBIC 3HAHHUA IIPH PEIICHUH
Pa3IMYHBIX 33124,

* obecrmeyeHne CcHOpPMHUPOBAHHOCTH MPEJICTABICHMN O MaTeMaTHKe KaK dYacTH oOmie-
9eJI0BEYECKON KyIbTypBhl, YHUBEPCAIbHOM SI3BIKC HAyKH, MO3BOJIAIONIEM OMHCHIBATH U M3y4aTh pealbHbIC
IIPOLECCHI U SIBICHU A.

IlIpeomemnvie pesynvmamuvt oceoenua IIINICC3 ¢ uacmu oo6uweobpazosamenbHozo UuKia
OUCYUNIUH 0071)ICHbL 0DEeCneuUusamy 603IMONCHOCMYL OQTbHEUUIE20 YCHEUIHO20 NPOPeccuonanbHozo
00yueHusn unu npoheccuoHaNbHOl 0eAmenabHOCHmU.

W3zyuyenne npeameTHO I 00macTH «MaTeMaTnkay JOJDKHO 00eCe Th:

c(OpMHPOBAaHHOCTH MPECTABICHUH O COLMMAIBHBIX, KYJIBTYPHBIX U HCTOPHYECKHX (pakTOpax
CTAHOBJICH U MaTEMaTHUKH;

¢ OpMHUPOBAHHOCTH OCHOB JIOTHIECKOTO, AITOPUTMHUIECKOTO U MaTeMa THIECKOTO MBIIIJICHU 5;

¢ OpMHUPOBAHHOCTh YMEHHI PUMEHSTh ITOJTyYCHHbBIC 3HAHUS MPH PEIICHU U pa3INIHBIX 32124

c(OpMHUPOBAHHOCTH MPEACTABJICHUN O MaTeMaTUke KaKk YacTH OOIIeYeIOBEUECKOW KYIbTypPHI,
YHHUBEPCaJIbHOM SI3bIKE HAYKH , TO3BOJIAIONIEM OMKCHIBATh U U3y4YaTh pealibHbIE MPOIECCH U SIBJIC HUS,

[IpenmeTHble pe3yJbTaThl HM3YUEHUS MNpeAMETHOW obiactn «MaTemMaTHKa» BKIIOYAIOT
IpeAMEeTHbIE pe3yibTaThl H3ydeHus yueOnod micruniauasl OV.11 Matematuka — TpeOoBaHUS K
MIpEeAMETHBIM pe3yJIbTaTaM OCBOEHUS 0a30BOr0 Kypca MaTeMATHKH JOJDKHBI OTPaXka Th:

1) chopMHUpOBaHHOCTB MPEACTABICHUA O MaTeMaTHKE KaK 4YaCTH MUPOBOW KYJIBTYPBI H O MECTE
MAaTeMaTUKd B COBPEMEHHOMN IMBIIIM3AINH, O CHOco0ax ONMMCAHMSA Ha MaTeMaTHYeCKOM S3BbIKE SBICHUM
peasbHOTO MHPA;

2) chopMHUPOBAHHOCTh TPEICTABJICHHA O MaTeMaTHYeCKHX IMOHATHAX KaK O BaKHEHIIHX
MAaTeMaTHYeCKAX MOJCNAX, MO3BOJIIOIMNX OIUCHIBAaTh M W3y4aTh pasHbIC TPOIECCHI W  SBJICHHUS;
MTOHUM aHHE BO3MOKHOCTH aKCHOMATHYECKOTO TI0CTPOCHHUS MAaTeMaTHIECKUX TEOP Hif;

3) BmasieHHe MeETOJaMH JI0KAa3aTedbCTB M AaNTOPUTMOB pPEIICHUS; YMEHHE WX IPHUMEHSTh,
IIPOBOJIUTH JOKa3aTeIbHbBIE PACCYKACHUS B X0 JI¢ PeIICHH s 3a/a4;

4) BrajeHHe CTAHAAPTHBIMH TOpHEMAMM pEHICHUS pANUOHAJIbHBIX W  HPPaAlHOHAIbHBIX,
MOKa3aTeIbHBIX, C TECHHBI X, TPUTOHOMETPUYECKU X YPABHEHUH U HEPaBEHCTB, UX CHCTEM; MCIOJIb30BaHUE
TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM, B TOM 4YHCIE JUISl MOUCKA My TH PELICHUs M HIIIOCTPALUU PeIleHus
ypaBHEHUH U HEPABEHC TB,;

5)chopMHUPOBaHHOCTh MpPENCTABJIECHHH OO0 OCHOBHBIX MOHATUAX, HIOEAX M MeEToJax
MaTeMaTUYeCKOI0 aHaJIN3a;

6) BJIaIcHUE OCHOBHBIMH MOHATHAMH O INIOCKHX M MIPOCTPAHC TBEHHBI X T€OM eTPHIECKUX PUrypax,
X OCHOBHBIX CBOMCTBAX; () OPMHUPOBAHHOCTh YMEHHUS PACIIO3HABATH HA YEPTEKAX, MOJEISAX U B pPEATBHOM
MHpE TeOMeTpHYecKie (GUTYPHI; MPUMEHEHHE H3YICHHBIX CBOUCTB T€OMeTpHIECKHX GUTYp U hopMyIT It
peIICHHS TCOMETPHIECKHU X 3a71a9 1 3a71a4 C MPAKTHIECKAM COAEp KaHUEM;

7) chopMHUPOBAHHOCTh NPEACTABICHHH O MpoIleccaX M SABJICHHUAX, MMEIOIINX BEpOSTHOCTHBIN
XapakTep, 0 CTATHCTUYECKU X 3aKOHOMEPHOCTAX B PeaTbHOM MHpPE, 00 OCHOBHBIX IIOHSATHAX AJIEMEHTAPHO I
TEOpUU BEPOSTHOCTEH; yMEHUH HAXOIMTb M OLEHUBATH BEPOATHOCTHU HACTYIUICHHS COOBITHH B
MPOCTEHIIN X MPAKTUUECKU X CUTYallUsIX U OCHOBHBIE XapaK TepUCTHUKU CIAy4ailHbIX Be IMUUH;

8) BylaieHMe HaBBIKAM U MCIIO Ib30BAHHSI IO TOBBIX KOMIIBIOTEPHBIX IPOTpaMM IPH PELICHUH 3a7ad.




1.4. Kosinyec TBO Yac 0B Ha OCBOe HHE padoyeii MporpamMM bl yuye OHOI I UCIH IIJTH HBI:

Ounas ¢popma obyuenus

MaKCHUMalbHOH y4eOHo 1 Harpy3ku oOydaromerocs 344 gac, B TOM 4HCIe:
- 00s13aTe TLHOM ay MU TOPHOM yueOHO# Harpy3ku o0y daromierocs 234 Jaca;
- CaM OCTOATe IbHOM paboThl 0Oy yatomerocs 100 yacos;

- KOHCy nbTaru il 10 uacos.

2. CTPYKTYPA U COAEP KAHUE JUCHUIIJTUHbI

2.1. O6beM AUCUUIUIMHBI M BUIbI y4e OHOM padoThI.

Buabl yue6Hoii padoThl

O0BeM yacosB

O0s13aTeIbHAsl AYIUTOPHAsI HArPy3Ka (Bcero)

234

B ToM unce:

HpaK TAYCCKUC 3aH ATUA

58

MNe 1. Boino tHeHHE apUPMETUICCKUX SHC TBUI HAJ| JeHCTBH TEIbHBIM U
YHCIaMHU

MNe 2. Cpotic TBa apupMETHIECKOTO KOPHS HaTyPalIbHOHN C TEIICHH.

MNe 3 YrpomieHue BbIpaXCHHUH 110 1T 3HAKOM apH(pMETHIECKOT0 KOPHS

No 4 CrernieHu ¢ pallMOHaJIbHBIMHM TTOKa3a TEJISIMH, UX CBOMCTBA

MNeS YrpomieHune BBIpaKCHHH COACPIKAIIM X CTEIICHb. C PAIHOHAJIEHBIM
MOKa3aTeJieM.

Ne 6 Jlorapudm. CBoiicTBa Jorapu¢p MoB.

Ne 7 Jlorapud Mudeckre ypaBHEHHsI U HEp aBEHC TBa.

No 8. YrpouieHre TpUroHOM eTPHYECKH X BbIP AKECHUH

Ne9. PerieHre npocTel X TPUrOHOMETPUUECKU X YPaBHEHUNA U
HEPaBEHCTB.

MNe 0. Tloctpoenue rpadMKOB CTENCHHOW, TOKa3aTeJdbHOH U
Jorapu MUIecKoH QyHKIHH

Ne 11. «AccnenoBanue GyHKIUN U TIOC TPOCHHE Tpad) HKOB C ITOM OTIBIO
npon3BosHOI B Excely.

MNe 12. Tlpunoxerne mud depernnana K mpuO IMKEHHBIM BBIUUC JICHHSM.

MNe 13. Beraucinenue miomaaei IoCKuX GUryp ¢ moMompio
ONPEAENEHHOT0 HHTErpaa

Nel4. «PenieHue NpuKiIagHblX 3a1a4 HA BHIYKC JICHUE OIP € ACIEHHBIX
nHTerpaioB B Excely..

MNel5. I'padnaeckoe pelreHne ypaBHEHHH U HEPaBEHCTB.

MNe 16. PemieHne HepaBeHC TB ME TOJOM HHTEPBAJIOB.

MNe 17. Pemienne 3a1a4 Ha 110 ICYET YHCIA IIEPEC TAHOBOK, pa3M eIIeHUH,
COYETaHUI.

MNel8. Cxembl bepHy JM OB TOPHBI X UCIIbI TAHUM .

MNe 19. Beraucienue re HepallbHON COBOKYITHOCTH, BBIOOPKH, CPEHETO
apu(METHIECKOTO, MEAMAHBI.

MNe 20. Cpensue 3HaueHHS M UX IPUMEHEHUE B CTATUC THKE

MNe 21. Tlapanne mpHOE IPOEKTHPOBAHHUE.

MNe 22. N300paxkeHHe IPOCTPaHCTBEHHBIX (PHUTYD.

MNe23. TlocTpoeHne MpaBIIBHBIX U MOTYNPABUIbHBIX MHOTOTPAHHUKOB.

Ne 24. Pemienue 3a7a4 Ha HAXOXK ICHUE 3 JIEMEHTOB MHOTOTPaHHUKOB

MNe 25. TlocTpoeHne KOHUIECKU X Ced eHUIT

MNe 26. Beraucienne 0605EMOB IPU3MBI, IIMIIMH Ipa, MUPaMUIBI U KOHYCa.

MNe 27. BeruucneHue mioniaied moBep XHOCTel HUJIMHIPA U KOHYca.

MNe 28. Boruucnenue o0bEMa MUpaMuapl C MOMOIIBI0 KOOPAWHAT U
BEKTOPOB.

Ne 29. BeruuciieHue MpoeKIMU BEKTOpa Ha OCh.

CamocTosiTeIbHasi BHeayl UTOpHasi pa6oTa (Bcer o)

100

B TOoM umncie:

cooO1ieHue

Tpe3eHTaluu

10

COCTaBJICHUC TCCTOB

12




4 COCTaBJIeHHE TabJIUI 14
5 W3rOTOBJICHUE MOJIeJIel 00bEMHBIX QUTYp 6
KoHcyJsb Tanuu 10

Hmozosasn ammecmayus 6 ¢[10pme IK3amena 60 emopom cemecmpe




2.2. TemaTu4ecKHii IJIaH U cole pKaHve TUCIHUIIIAHBI

OYA.11 MATEMATHKA

HaumenoBanue pasnenoB | Conepkanue yueOHOro MatepuaJa, jjadopaTopHble U MPaKTHYeC Kue padoThl, caM OCTOSITeJIbHas padoTa Oobem YpoBeHnnb
U TeM o0y 4aro muxcs, KypcoBasi padora (IpoeKT) 4acoB OCBOEHUA
1 2 3 4
BBeaenne 4
Cone pxanue y4eOHOro Mare puaJjia 2 3
Martemaruka B HayKe, TEXHUKE U IPAKTUYECKON JIesi TeIbHOCTH.
Iem u 3ajauu u3ydeHus MmareMaTtuku B yupexaeHua x CI1IO
CamocTosiTeJbHasA padoTa 00y a0 LUXCS 2
MO0 TOBKA CO00mIeHHs «Po Ik ya4eOHO! MCII MIUTHHEI «MaTeMaTHKa» B MOEH Ipo deccum»
Paznean 1. Pa3BuTHe noHATHA 0 YUCIE 16
Tema 1 Cone px anue y4eOHOro Mate puajia 2 2
JleiicTBUTEJbHBIE YHCJIA Lenble uncna, palluOHAJIbHbBIE U JISHC TBUTEJIbHBIEC YNCIIA
CBoiic TBa ynce
JleficTBuUS ¢ jeiiC TBUTE ILHBIMY YHCIIAMHU
Tema 2 Cone pxanue y4eOHOro Marte puaJja 2 2
Hpudamxe HubIE [TpubarkeHHbIe BHIYUCICHUS U MOTPEIIHO CTH IPUOIMKEH M.
BbIYMCJIe HUS
Ilpakmuueckan paboma N 1. BrmonHeHne apupMeTHIECKAX ICHCTBHI HaJl ASHC TBUTE TbHBIMHU YHCJIaMH 2 2
CamocTosiTeJIbHAsI padoTa 00y4 a0 IUXCSl peIeHUEYIpaKHEHIH 0 00pas3ily; pelIeHne 3a1ad Ha pacuéT 10 2
MIPSIMOY TONEHOTO TPEYTOJNBHIKA; PEIICHNE 3a/1a4 Ha pacuéT abCOMIOTHOW M O THOCHTEJIEHOHN ITOTPENTHOC TeH; OTBETHI Ha
KOHTPOJIbHBIE BOIIPOCHI
Pasnen 2 Kopuu, crenenu, Jorapum b 36
Tema 2.1 Cone pxanue y4eOHOro Marte puaJjia 2 1
Kopuu u ctenenu KopHu HaTypanbHON cTeNeHH U3 YuCIIa.
CBoiic TBa KOpHeH
Conepkanne yueGHOro MaTe puaJja 2 1

Crerenu ¢ pannoOHAJIBHBIMHU 1 ,Z[eﬁC TBHUTCJIBHBIMHU ITOKa3a TC JIAMH.

CBoiic TBa CTEIICHEH .




Tema 2.2. Cone pix anue y4eOHOro Mate puaJjia 2 2
IIpeodpasoBanue VYipoiueHre BeIpaKeHUH, coepKaluX CTeNeH!
ajireGpamyec Kux
BBIPaK eH Uil Cone pix anue y4eOHOro Mare puaJjia 2 2
VYnpouieHue BeIpa)KeHUH, COAEPKAILUX KOPHU
Cone pxanue y4eOHOro Mare puaJjia 2 2
JlokazaTe1bCTBO TOXKJECTB
Tema 2.3. Conepkanne yueGHOro MaTe puaJja 2 2
Jlorapudm umnc.aa Jlorapudm uucna Coiic TBa
Cone pxanue y4eOHOro Mare puaJjia 2 2
OCHOBHO¢ JI0 Tapu(h MUYECKOE TOXKEC TBO
dopMmyIa nepexo ia K HOBOMY OCHOBaHUIO
Tema 2.4 Coje pix aHre yueGHOro MaTe puaja 2 2,3
Jlorapupmuyeckue JlorapudMuueckne ypaBHeHUs] MeTOBI pEIICHN 5T
YPaB HeHHUsl
Tema 2.5. Coje pix aHre yueGHOro MaTe puaja 2 2,3
Jlorapudgmuyeckue u Penienue nmorapugMUIeCK X HEPABEHC TB.
HepaBe HCTBA. = =
Ilpaxmuueckan paooma Ne 2. Ceoiicmea apupMeTHICCKOTO KOPHS HATYpaJIbHON CTEIeH H. 2 2,3
Ilpaxmuueckasn padoma Ne 3 YpoleHUE BBIPa KSHHU I 110 T 3HAKOM apH(hMeTHIeC KOro KOpHs 2
Ilpaxkmuueckasn paooma Ne 4 CterieHy ¢ pallMOHaJIbHBIM U 110 Ka3aTEJISIMH , X CBOMCTBA. 2
Ilpakmuueckasn paboma Ne 5 YnpolieHue BbIpa’X€HUH CO IepKal]uX CTENE Hb.C PAllMOHAbHBIM TIOKa3aTeJIeM. 2
Ilpakmuueckasn paooma Ne 6 Jlorapupm. CBolicTBa TOTapUPMOB. 2
Ilpakmuueckasn paboma Ne 7 Jlorapud Mudeckre ypaBHEHUS 1 HEPaBEHC TBA. 2
CamocTosiTeIbHasA padoTa 00VY a0 IMXCS 6 3
BHIMIOJIHEHHE  OMEPEXXalo U X 3aJaHui; BBIIOJHEHUE 3aJaHUU IO aNTOpPUTMYy; pelIeHne  YIpPaKHEHHH IO
00pa3iy; cocTaBlIeHHE TecTa U JTaloHa K HEMY; COCTAaBJIEHHE W  PELICHHE caMOCTOSATEeJILHO COCTaBJIEHHBIX
3aJaHUil 10 TeMe; COCTaBJIEHUE KPOCCBOP Ja Ha MaTeMaTHyecKue MOHITHS 110 TeMe, OTBETHl Ha
KOHTPOJIbHbIE BONPOCHI.
Paznea 3. 34
OCHOBBI TPUT' OHOMETPHHU
Tema3.1. Cone pxanue y4eOHOro Marte puaJja 2 2
Tpuronome Tpuyec Kue Pammanna st Mepa yriia, BpanaTeJIbHOS JBHIKEHHE IO € IMHIYHON OKPY KHOC TH
dhopmy.nbl. CuHyc, KOCHHY C, TAH['€HC, KOTAaHT€HC yTrJa

3HAaKH M0 YeTBEP TSIM




Cone pix anue y4eOHOro Mate puaJjia
OCHOBHBIE TPUTOHOMETPHIECKHE (POPMYIIBL.
CHHyC, KOCHHYC, TAHT'€HC yTJIOB O U (-01)

Cone pxanue y4eOHOro Marte puaJja 2
DopMyIIbI CIIOKEHUS
DopMyJIbl IPUBEACHUS
Cone pxanue y4eOHOro Marte puaJjia 2
DopMybl JBOHHOTO yTIJa
Cone pixanue y4eOHOro Mate puaJia 2
DopMyIIBI TIOJIOBUHHOTO YTTIA.
Cone pxanue y4eGHOro Mare puaJjia 2
Dopmyiisl MpeoOpa3zoBaHKs CyMMBI M PA3HOCTH B TP OM3BEACHHE
Conepkanne yueGHOro MaTe puaJja 2,3
[IpuMeHeHNe TPUTOHOM eTPHIECKU X (GOPMYIT K IPe0O pa30BaHUIO BEIPAXKCHHI
Cone pxanue y4eOHOro Marte puaJja 2,3
Pemenue 3a1au Ha ynpoleH1e TPUrOHOMETPUY ECKU X BbIPAKEHUN
Cone pxanue y4eOHOro Mare puaJjia 3
Jloka3aTe TbCTBO TPHTOHOMETPHYECKU X TOXKIEC TB
Ipaxkmuueckan padoma Ne 8. YpouieHU € TpU TOHOMETPUYEC KUX BBIPAXKEH U 2
CamocTosiTeibHasi padoTa 00yY aro HUXCs 2,3
INonroToBUTH CHPABOYHHK IO OCHOBAM TPHTOHOMETPHH..pEIICHHUE ONlEepeXXAIOMNX 3aJaHWH; peleHue
yhnpaxHeHHMH 10 o0paslly; COCTaBIeHHe KpOCCBOpAa Ha MaTeMaTHYeCKHUe MOHATHS 10 TeMe; COCTABJICHHE TecTa
1 9TANOHA K HEMY; OTBETHl Ha KOH TPO JBHBIE BOIIPOCHI
Tema 3.2. Cone pxanue y4eOHOro Mare puaJjia 2
Tpuronome rpuyec Kue ApKCHHY C, apKKOCUHYC, apKTAHT€HC 4HCIIa
YPaBHEHHS M HEPABEHCTBA | [[pocTreime TP TOHOMETPUIECKHE Y PaBHEHUS
Cone pxanue y4eOHOro Mmare puaJjia 2
OCHOBHBIE BU /bl TPU TOHOMETPUYIECKU X ypaBHEHHH MeTo bl perieHus
Conepkanne yueGHOro MaTe puaJja 2

[Ipocreiiiue Tpu rOHOMETPUUECKHE HEPABEHCTBA
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Cone pix anue y4eOHOro Mate puaJjia 2 3
IMpumeHeHne rpad HIKOB TPUTOHOMETPHUIECKU X (PYHKIUH K PEIICHUIO YPaBHEHUH 1 HEPAaBEHCTB
Ilpakmuueckas paboma Ne9. PemieHne npocTedINX TPUTOHOMETPUUECKUX YPABHEHUN U HEPABEHCTB 2 2
CamocTosiTeJbHas padoTa 00y a0 LUXCS 4 1
pelIeHne ynpakHeHnii 1o  00pasily; OTBETHl Ha KOH TPOJIBHBIE BOMPOCHI
Pazneu 4. @ YHKI MU, HX CBOICTBA U rpad uKu 28
Tema 4.1. ®yHKuus Conepk anne yueGHOro MaTe puaJja. 2 1
DyHKIHUSA, CII0COOBI 3a]]aHM 5T
O6nacTs onpeneaeHus
MHo0kecTBO 3HaUY€HUMI
Cone pxanue y4eOHOro Marte puaJjia 2 2
Cgotic TBa (hy HKITHIT: YETHOC T M HEYETHOC Th, MOHOTOHHOC Th, IEPHO TMIHOCTb.
Cone pix anue y4eOHOro MaTe puaJjia 2 2
INousiTe 0 MakcUMyMe ¥ MUHUMYyMe QyHKnuH. [Ipn3Haku MakCUMyMa I MEHUMYyMa. AJITOPUTM HCCJIEIOBaHUS
(GYHKIMM HA MAaKCUMYM U MHHUMYM.
Cone pixanue y4eGHOro Mare puaJia 2 2
Hanpasnenue BoImy kioc TH Tpaduka ¢yHKnn. Touku nepernda. [IpaBuio HaXo X IeHHS TOYEK mepernoda
Cone pxanue y4eOHOro Marte puajia 2 2
Caoiic TBa ¢y HKITUII K TOCTPOECHHUIO Ipad UKOB
Cone pxaHnue y4eOHOro Marte puaJjia 2 2
Oo6paTHbIe pyHKIMH. ['paduku 0OpaTHOH HyHKIUH.
Cone prx anue y4eOHOro Mate puaJia 2 2,3
IIpeo6pazoBanns rpadukoB Casuru rpad MKoB
I'padrueckas naTepupeTanys . [IpuMepsl ¢ yHKIIMOHA THHBIX 3aBUCUMOCTEH B PeaIbHBIX MPOIECC aX U SBJICHUSIX.
CamocTosiTeJbHasA padora: 2 3
ITonro ToBU T CPaBHUTEIBHYIO XapaKTEPHUCTUKY OCHO BHBIX 3JIEMEHTAPHBIX QYHKINH, HX CBOWCTB U TPaQ) HKOB U
IIPEICTABUTH B BHJC TaOJIHIBL.
Tema 4.2. CTeneHHble, Cone ik anne yueGHOro MaTe puaJja. 2 2
noka3zareJibHbIe U CrenieHHbIe (DyHKITHH, UX CBOWCTBA ¥ rpad KA
Jior apupMuuecKue
dynKIHH Cone pxanue y4eOHOro Mare puaJjia 2 2

[oxazatenbHast GyHKLUS U €€ CBOWC TBA
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Cone pix anue yuedOHOro Mare puaJia
Jlorapud mudeckas GyHKIHS U ee CBOHC TBa

Cone paxanue y4eOHOro Mmare puaJjia
I'padhuueckoe penieHUe ypaBHEHHI U HEPABCHCTB

Conepkanne yueGHOro MaTe puaJja
Ob6patasie pynkmuu. ['padpuxn oOpaTHOH GYHKIUH.

Ilpakmuueckas paboma Ne [0. Tloctpoenne T1padUKOB CTEHCHHOM,
norapup Mudeckoit ¢y HKIMH

MOKa3aTeJIbHOM |

Pa3znen 5.

Havajga maTeMaruyec KOro aHajamn3a

52

Tema 5.1.

IlocaenoBareIbHOCTH

Cone px anue y4eOHOro Mare puaJja.

ITocne noBate 1bHOC Th. CIIOCOOBI 3a JaHHS.

[Ipenen nocnenoBa TeIbHOCTH

BeckoHeuHO-yO bIBAKOTIIast TEOM E€TPUIECKAs IO CIIEI0BATE IbHOCTh

Cone pix anue y4eOHOro Mare puaJia.
OmnpeneneHue MPOU3BO JHOM, TEOM ETPHICCKUN U (PH3UIECKHUNA CMBICI.

Cone paxanue y4eOHOro Mare puaJja
OcHoBHEIE (hopMyJIBI B TIpaBuiia Aud (epeHnnup oBaHus

. Cone pxanue yueOHOr 0 MaTe puajia
[Ipou3BOgHBIE OCHOBHBIX 3JIE€MEHTAPHBI X

IIpowusBoHbIe 00paTHOM (Hy HKIIUU

CamocTosiTesqibHAsA paboTa 00y4 ar0 UXCS

PaboTa c yueOHHKOM (M3ydeHHE yueOHOT0 MaTepuaa, CoCTaBIICHHE OO PpHBIX Tab iun « [Ipasuia u hopmymsr

¢ eperHnmpoBannsa» ) BeloaHeHNE yIpaKHEHN I Ha IPUM €HeHHe TIPaBUI U GopMyI i ¢ epeHIup OBaHASA

pasmMUHBIX QY HKIUHA. pelieH e Bapha THBHBIX 3aJ1a4; PelIeHNne YIPpaKHeHUH 10 alTOPUTMY; H3ydeHHEe MaTepHraa 1o
PEIICHHIO 337129 0 MTHOBCH HOM CKOPOCTH, CHIIE TOKa, CKOPOCTH XHMHYECKOH PEaKIiH; B0 JHEHHE Trpad HIecKoi

pa6OTLI; COCTAaBJICHUC aJIrOPUTMa IO BBIYUCJICHUIO IIPOU3BO IHBI X CYMMBI U PaA3HOCTHU, IIPOU3BEICHUA , HACTHOTO (1)yHKI.lI/If/‘I;

pelIeHne yrpaKHeHHH 1o 00pasily; pelleHre BapUaTHBHBIX 33124 C TIOCTPOEHHEM rpa) HKOB; BBIIIO JIHCHUE PACYETHO -

rpaduueckoil paboThl; OTBETHI HA KOHTPOJIBHBIC BOIPOCHI.

Tema 5.2
IIpumeHeHne

Conepkanne yueOHOro MaTe puaJja.
Bropas mpousBogHast, ee TeOM eTpHICSCKUI U (U3 HISCKUI CMBICIT.
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TPOU3BOJH O K
HCCJIe0 BAaHUI0 (b yHKIMIT 1
noc Tpoe Huo rpag nKoB

Cone pix anue y4eOHOro Mate puaJjia
Haubonpuiee 1 HanMeHblIee 3HaYCHIE ()Y HKIIUU

Cone paxanue y4eOHOro Mmare puaJjia 2
[IpumeHeHne TPON3BOAHON K HCCIIEA0BA HUO ()YHKIMH U ITOC TPOCHUIO Tpa(IKOB.
IlIpakmuueckas pabooma Ne 11. 3
«HccnenoBanne GyHKINI 1 nocTpoeHne rpad MKOB C ITOMOIIBIO Tpon 380 tHOH B Excel». 2,3
Ilpaxmuueckan paboma Ne 12. Tlpunoxenne mcddepenmana K IpuO I KEHHBIM BEYHCICHUSIM .
CamocTosiTeibHasi padoTa 00y aro HUXCS 2,3
Haxox geHue ckopocTH mist mpolecca, 3aJaHHOTo popM ynoit
BrinmosnHeHHe onepexarouiei cam ocTosITe IbHOM paboTel 1o TeMe «Havyana MmaTeMaTn4eckoro aHaau3a»
Onepexaromiee 3afaHUe: HM3YyYUTh AJITOPUTM HAXOXKJCHWS HaUOOJIBIIEr0O M HAaMMEHBLIEro 3HAaueHUH (QyHKIHW,
paccMoTpeTh BO3MOXKHBIE CIy4aW, IPUBECTH NPHUMEPHl W MOJTOTOBHTH COOOIICHHUS O NMPUMEHEH MM MPOU3BOJHOM JUIS
pelIeHus 3amad
TemaS.3 Cone pxanue y4eOHOro Mmare puaJjia 2
IlepBoobpaznas u Omnpenenenue nepBooOpa3Hoii, Heompe neeHHBIN HHTETpal 1 €r0 OCHOBHBIC CBOWC TBA.
HHTEr pa
Cone pix anue y4eOHOro Mate puaJia. 2
OCHOBHBIE (DOPMYIIBI HHTE TPUPOBAHHUSL.
Cone pxanue y4eGHOro Mmare puaJjia 2
Omnpenenennsiii uaTerpast. Popmyna HeroToHa — JIelOHU 1A
Conepkanne yueOHOro MaTe puaJja 2
MeTop! BEIMUCIICHUS] HHTETPAJIOB
Cone pxanue y4eOHOro Marte puaJjia 2,3
[IpumMenenue onpenenéHHo ro HHTerpaia B pusnke
Cone picanue y4eO0HOro Mmare puaJjia 2,3
[IpumeHeHne onpe e IeHHOTO HHTeTpajia I HaX0XK JSHH A IO alH KPUBO JIMHEHHON TpaTlely H.
[noma xp yaacTka B Ipo(eCCHH I0p 0O’KHOTO CTPOUTETIS.
2,3

Ilpaxmuyueckan paboma Ne 13. Beraucnenue ruiomia aeif miIockux GUTyp ¢ MOMOIIBIO ONPEAEIEHHOTO HHTerpaa
Ilpakmuueckan paboma Nel 4. «PemieHre MPUKIIAIHBIX 3a1a4 Ha BBIUKC JICHUE ONpeIeIEHHBIX HHTETpaioB B Excel»..
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CamocTosiTesqibHAsE padoTa 00y4 al0 LIUXCS 6 2,3
IMpumeHeHHE ONpeaeNI€HHO O HHTErpaia B pU3HKe
BrimonHeHHE yIIpaKHEHUI Ha MHTETPHP OBAHHUE M HAXOXK ACHUE IUIONIA IS ¢ TOMOIIbI0 HHTETPATIOB
BrInoiHe HYE TPE3CH TAIMK Ha IIPUM EHEHHE WHTerpaIbHOTO HCYHCICH U B IPOQ €CCUH A0P 0’KHOTO CTPO U TS
Pasne 6. YpaBHeHHs] H HEPABEHC TBA 20
Tema 6.1. Cone picanue y4eO0HOro Mmare puaJjia 2 2
HppanuoHaibHble, PaBHOCMIIBHOC Th ypaBHEHNIT , HEpaBEHC TB, ccTeM. OCHOBHBIE METOABI PEIIeH Hsl yp aBHEHUH
NMoKa3aTeJbHbIE
ypaBHenus Cone pix anue yueOHOro Mmarte puana VMppannoHalbHble YpaBHEHUS 2 2
Cone pxanue y4eOHOro Mare puaJjia 2 2
IokazaTenpHbIe ypaBHeHUST CIOCOOBI penieHUS
Tema6.2. Conepkanne yue6Horo Mmate puaja OcHOBHBIE IPUEMBI petieHus. VIHTepmpe Tanus pe3yabTaTa. 2 2
HppanuoHajbHble, VYuér peab Hbl X OrpaHUYCHUH.
NnoKasareJibHble
HepaBeHCTBA Cone pxanue y4eGHOro Mare puaJja 2 2
Pemrenue nokasate IbHBIX HEPABEHC TB
Cone pxanue y4eOHOro Marte puaJjia 2 2
Pemenne nppannoHanbHBIX HEPABEHC TB
2
Ilpakmuueckan paboma Ne 15. I'padndeckoe perieHne ypaBHCHHH W HEpaBEHCTB. 2
2
Ilpakmuueckasn paoboma Ne 16. Peuienne HepaBeHC TB METOJIOM WHTEPBAJIOB.
6 2
CamocToniTeIbHasi pabora
pellleHre BapHaTHBHBIX YIIPaXXHEHUH; PEIICHHE yIpaXHEHUH 10 00pasily; BEIOIHEHUE IrpadHIecKOH paboThl; OTBETH H
KOHTPOJIbHBIE BOITPOCHI
Paznen 7 JjieMeH Thl KOM OUHATOPHKH, TEOPHHU BEPOSITHOCTH, MaTeMAaTHYeC KOH C TATUCTH KU 45
Tema 7.1. D 1eMeH ThI Conepkanne yueGHOro MaTe puaJja. 2 1
KOM OMHATOPHKHU. OCHOBHBIE TOHSTHSI KOM OTHATOP HKH.
Cone px anue yuedonoro mare puaja Gopmyna 6uHoma HerotoHa. 2 2
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Cone pxanne yuedHoro marepuajia Tpeyronsuuk [lackamns

Ilpakmuueckan paboma Ne 17. Peren e 3a1a4 Ha 10 ACUET YUCJIA IEPEC TAHOBOK, Pa3MELICHUH,
COYETaHMH.

Ilpakmuueckasn paboma Nel8. Cxembl bepHy TN TOBTOP HBI X HCIIBI TAHUH .

CamocTosniTeibHasi padoTa 00y aro HIUXCS
Pemienne 3a1a4 Ha KJIacCHYECKOE OIPEIeJIeHHE BEPOSTHOCTH C 3JIEMEHTaMU KOM OMHATOP MKH

Pemenne 3anau no teme «bunom HerotoHa» u «TpeyronpHuk [lackassn

Tema 7.2.
JJ1eMeHThI TeOpHuu
Be POsi THOC TeH.

Cone pxanue y4eGHOro Mare puaJja.
Col6bITHs, BUIB! coObITHI. Kilaccuueckoe onpeenenue BepOsSTHOCTH.

Cone ik anne yueGHOro MaTe puaJja.
CrnoxxeHHE U YMHOKEHHE BEPOSTHOCTEH (TeopeMa CIIOKEHHUS BEPOSITHOCTEH, TeOpeMa yMHOXKEHHUS BEPOSITHOCTEH ).

Cone pk anne yueoHoro Mmate puaja. @opmyia NOIHOH BEpO s THOCTH

CamocTosiTesqibHAsA paboTa 00y4 ar0 UXCS

AKCHOMAaTHYECKOE ONpEIETICHUE BEPOSITHOCTH

PaGoTa c OCHOBHBIMH M JIOTIOJHUTEIFHBIMH HCTOY HUKaMH MH(POPM ariuu (II0IrOTOBKA OIOPHOTO KOHCHEK T [0 TeMe
«BeposTHOCTb U €€ cBOMCTBA.

[ToBTOp HBIE HCIIBI TAHUS ).

Pemenue 3aau Ha 3aKkpelieHUE U3yYEHHOTO MaTepualla. COCTaBlIeH ue TpeyroibHuka [lackans us 15 c1pok; peiienue
BapUaTHUBHBIX 33Ja4.

Tema7.3. D1eMe HTBI
MaTeM aTHYeCKOM
CTATHC THKH.

Cone pxanue y4eOHOro Mare puaJja.
IIpenmeT MmaTemaTH4deckoi cTaTHC TUKH. [IpencTaBieHre qTaHHbIX
(Tab uLbl, MarpamMMBbl, Tpa(UKH), TeHep ajbHa sl COBOKYITHOCTB, BEIOOpKA, cpeiHee apupMeTHUSCKOe, MeIMaHa .

Cone prxanue y4edGHOro Mare puaJjia.
[onsATHE 0 3aJa9aX MAaTEM ATHIECKOH CTATHCTHKH.

Ilpakmuueckasn paboma Ne 19. BoraucieHue reHepaITbHOW COBOKYITHOCTH, BRIOOPKH, CPEIHETO

apuOMETHIECKOTO, MCAMAHBI.
Ilpakmuueckas paboma Ne 20. CpeHue 3Ha4CHHS U UX IPUM CHEHUE B CTATHC THKE

CamocTosiTeJbHasi padoTa 00y a0 LUXCS
BrinmosiHeHHE omepexarouiel caMm 0CTosITe IbHOM paboThl IO TeMe

«DIIEMEHTBI MATEM ATHYECKOH CTaTHC TUKIDY
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Pemenne MPAaKTAICCKU X 3a/1a9 C TPUM CHEHUEM BEPOATHOCTHBIX METO JIOB

Paznen 8 IpsiMble ¥ NJ0CKOCTH B HPOCTPAHCTBE 20
Tema 8.1. B3anmHoe Conepkanne yueGHOro MaTe puaJja 2 1
PacioiojKeHHe NPAMBIX H | OCHOBBI CTEpEOMETPHH
IJIocKoCTEN AKCHOMBI CTEPEOMETPHH
Conepkanne yueOHOro MaTe puaJja 2 2
BzanMHOE pacnooxeHHe MPIMBIX B IPOCTPAHC TBE;
IIpsiMO#i ¥ TNIOCKOCTU [BY X IJIOCKOCTEH
VYron Mexay npsaMoi U NJI0CKOCTBIO. J[By IpaHHBIHN yrod. Y rojl MeX.y NJI0CKOCTIMHU 2 2
Cone pxanue yyeOHoro mare puaja [lapannensHocTs B mpocTpancTBe [leprneHamKyIspHOCTh B PO CTPAHCTBE. 2 2
CBolic TBa U IIPU3HAKH.
Cone pixanue y4eGHOro Mmatepuasia 2 2
INepnenmkymstp 1 HakJIOHHas Teopema o TpeX MepIeHAUKYIsIpax
2 2,3
Ilpakmuueckasn paboma Ne21. IlapannenbHOe NPOSKTUPOBAHUE .
CamocTosiTesqibHAsI padoTa 00y4 al0 LIUXCS 4 1
BBINTOJTHEHNE Tpad MuecKoi paboTsI; OTBE THI HAa KOH TPOJIFHBIC BOIIPOCHI
Tem a8.2 Cone pxanue yyeOHoro mare puaJja [lapannensHblil mepeHoc. 2 2,3
I'eome Tpuieckue CuMMeTpHst OTHOCUTEJIBLHO MIIOCKOCTH .
1pe 00pa3oBaHust [Tapasie nbHOE TPOEKTUPOBAHHME.
pocTpancTea N306pakeHrne IpoCTPAHCTBEHHBI X GUTYP.
2 2
Ilpaxmuueckas paooma Ne 22. V1300 paxxeHHe PO CTPAHCTBCHHBIX QUTYP.
Paznen 9 MHor or paHHU K1 16
Tema 9.1. Conepkanne yueGHOro MaTe puaJja. 2 1
IIpuzma Omnpenenenne MHOTOTpaHHU KA. Bepumnel, pédpa, rpann MHOTOrpaHHnKa. Teopema Ditnepa.
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Cone pix anue y4eOHOro Mate puaJjia
Ipu3ma. [Ipsimas u HakmoHHAs npm3Ma. [lapamnenenunen, ky6. Caoiic TBa

Tema 9.2. Cone pxanue y4eGHOro Mare puaJja. 2
Inpamuna Onpenenenue. [lpaBuibHas nupamuna. Yceuénnas nupamuaa. Cpoiicta. Pa3ep Tka.
Tema 9.3. Conepkanne yueGHOro MaTe puaJja. 2
IIpaBuabHbIE IIpaBunbHbele MHOTOrpaHHUKU. OnpeneneHue, Buapl. IlocTpoeHue ceueHuit
MHOTI'OT PAH HHKH
Ilpakmuueckaa paboma Ne 23. IlocTpoeHue NpaBUIbHBIX U NOIYIIPaBUIbHBIX MHOTOTPAHHUKOB. 2
Ilpaxmuueckan paboma Ne 24. Pemenue 3a1ad Ha HAXO0X ACHUE 3JIEMEH TOB MHOTOTPAaHHUKOB 2
CamocTosiTeJbHasA padoTa 00y a0 UXCs 4
cHCcTeMaTH4ecKas NpopaboTka KOHCIEKTOB 3aHATHH, ydeOHOHM JNHTepaTyphl, BBHIIIOJHEHHE Pa3BEPTKH MHOTOIPaHHUKA,
BBINIOJTHEHNE Ipad) iIeCKOit pabOThI; OTBETH HA KOHTPOJIBHBIC BOIIP OCHI
Paznen 10 Tes1a ¥ NOBEe PXHOCTHU Bpalle HUst 10
TemalO.1. Cone pix anue y4eOHOro Mate puaJia.
Humunap. Konyce. [lunuuap, KOHYC, 3 IeMeHTSI, pa3BépTka. [locTpoeHue ceveHuii. 2
CedeHne 1J10CKOCTSIMH
CamocTosiTesqibHAsA padoTa 00y4 ar0 LIUXCS 4
IocTpoenue cedenuii NIOCKOCTAMH, paboTa MO IO TOBBIM YepTexkaM
Ilap u cepa. Conepk anne yueGHOro MaTe puaJja. 2
KacareabHas mirockocts K| Illap u cdepa. BzaumHOe pacrosiokeHne mapa ¥ MI0cKoc TH.
cepe. _
Ilpaxmuueckan paboma Ne 25. TloctpoeHre KOHUYECKUX CEYECHUN 2
Paznen 11. H3mepeHust B reoMeTpun 14
Tema 11.1. Cone px anue y4eGHOro Mare puaJja. 2
O0beMBbl TeJI. IInoma b oBEp XHOCTH TEOMETPUUECKHU X TEIL.
2
Ilpaxmuueckan paboma Ne 26. Beraucnenne 065EMOB IPU3MBL, THJIHHAPA, TUPaMHAIBl U KOHYCA.
@ opmy.Jibl IJIOWIAA U Cone picanue y4eO0HOro Mare puaJia. 2
NOBE PXHOCTE ii. DopMyIIBI MIIOMA M 10 BEP XHOCTE i TEOM €TPUYEC KM X TeJI
2

Ilpakmuueckan paboma Ne 27. BeraucieHue ionia ieil mopep XHOCTel MUIMHIPA U KOHYCa.
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CamocTosiTesqibHAsE padoTa 00y4 al0 LIUXCS 6 2,3
BrinonHeHHE onepexaroleil caMocTosiTe IbHOH paboTsl o TeMe «M3MepeHus B reoMeTpun» Pelienne pacueTHbIX 3a7a4
Ha BEIYUCIICHUE ILIOIMA U MOBEP XHOCTH X 00BEMOB Te I
BrimonHeHME Ipe3eH Taruy « MHOTOTpaHHUKHY M TeJla BPAIIeHUS
Paznen 12. KoopauHaThl 4 BeKTOpbI 17
Tema 12.1. Cone pix anue y4eOHOro Mare puaJia. 2 1
ITpsimoyronbHas cuctema | [psMoyroibHAs CHCTEMa KOOPIWHAT B IPOC TPAHCTEE .
KOOpAUHAT. KoopauHaTel TOUKM B IPOCTPAHC TBE.
Cone pxanue y4eOHOro Mare puaJja. 2 2
®DopMyia pacCTOSHHSA MEXIy AByMs TOUKaMH. YpaBHEHHE c(ephl.
Tema 12.2. Cone pxaHue y4eOHOro Mare puaJja. 2 2
BekTop. Ucnonb30Banue Onpenenenne. Moaynp BekTopa. PaBeHCTBO BekTOpOB. Jlefic TBUsI ¢ BEKTOpaMU. Pa3noxeHne BEKTOpa 10 HAIPABICHUSM.
KOOPIMHAT H BEeKTOPOB
TIPH pe leH MM 3212 4. Conepkanne yueOHOro MaTe puaJja 2 2
VYron mexay BekTopamu. CkaJsipHOE IPOHM3BE ICHHE BEKTOP OB
Cone pxanue y4eGHOro Mare puaJjia 2 2
Hcnonp3oBaH e KOOPAHHAT U BEKTOPOB MPH PELIEHUH 337ay.
2 2,3
Ilpakmuueckas paboma Ne 28. Beraucnenne 00bEMa MHpaMuIbl C TOMOIIBIO KOOPAWHAT U BEKTOP OB.
2
Ilpakmuueckas paboma M 29. BeluuciieHue IpoeKIUU BEKTOpa Ha OCh.
CamocTosiTesqibHAsA paboTa 00y4 ar0 IUXCS 3 2
Peiienne 3a1a4 Ha BBINOJIHEHUE JNEWCTBUM HaJl BEKTOpaMu
Paznen 13 IToBTOp €HUE 14
Tema 13.1. Cone pxanue y4eOHOro Mare puaJjia 2 2,3
IloBTOpPEHHE [IpakTryeckue NpuI0KEHHs! IPOU3BO THOU U UHTErpaia
Cone pxanue y4eOHOro Marte puaJjia 2 2,3
CucTteMarm3aius 1 0000IIeHNE IO KypCy aureOpbl
Cone pix anue y4eOHOro Mate puaJia 2 2,3

CucTtemarmsaus 1 00001IeHNE IO KypCy CTepeOMETPHU
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Pemenue 3a1a4 ¢ npuMeHEHHEM B IPO() €CCHOHANIBHOMN JIesI TENBHOC TH
BeinoJsineHMe ynipaxHeHUI U IPOEKTHBIX 3a JaHUH

Cone pix anue y4eOHOro Mate puaJjia 2 2,3
CucTtemarmsanusa 1 0000IIeHNE 10 KypCy IIIAaHUM €TPUU
CamocTosiTeibHasi padora. 6 2,3

Bcero

344, B TOM 4ucIiie KOHCYJIbTAllUU

10 yacoB

Jlnst XapaK TepUCTHKH YPOBHS OCBOCHHUS Y4eOHOTO MaTepHalia UCIIOJIB3YIO TCS CJIeAYIOIIIe 00 03HAUSHUSL:

1. — 0O3HAaKOMHUTENbHBINA (y3HaBaHUE paHee H3YUYCHHBIX 00BEKTOB, CBOIC TB);

2. — penpoIXyKTHBHBIA (BBIOJIHEHHE JIes Te IBHOCTH 110 00pasily, MHC TPy KIIUU FUITH TI0JT Py KOBO JICTBOM )

3. — MpO AYK THBHBIN (MIJIAaHUPOBAaHUE U CAMOCTOSITEIHHOE BHIITOJTHEHHE JIes TEIbHOC TH, PEeIIeHUE MPOOIEMHBIX 337124 )
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XAPAKTEPUCTHUKA

OCHOBHBIX BUJIOB Y4 E6 HOM TESATEJIbHOCTHU CTY/IEHTOB.

Cone pxx anue o0yueHUst

XapaKTepl/lCTHKa OCHOBHBIX BHAOB 1€ATCJIBbHOCTH

BBeaenne

O3HaKOMJIEHHE C POJIBIO MATEMATHKH B HAy K€, TEXHUKE, JKOHOMHUKE,
HH()OPMALMOHHBIX TE XHO JIOTUSIX U MPAKTHIECKON Jesi TeTbHOC TH.

AJI'EBP A

Pa3BuTHe NOHATHSA O
qucJe

BrmonHeHME apupMeTHUeCKUX IeHCTBUIT Ha T YHCJIaMH, codeTas YCTHBIE U
ITCHEM €HHBIE TIPHEMBI.

Haxox nenne nipu0 IrKEHHBIX 3HAY€HUH BEJIMYHMH U TTOTPEITHOCTEH
BEIYUCIICHUH (a0COJIII0 THOH M O THOCH TETIHHOH ); CpaBHEHHE YHCIIOBBIX
BBIPAKCHUH.

Haxox nenne omm60K B MpeoOpa30BaHUAX M BBIYUC ICHUAX (OTHO CUTCS KO
BCEM ITyHKTaM MPOTPaMMBbI)

KopHu, crenenu, Jjora-
pudmMbI

O3HaKOMJICHHUE C ITOHSI THEM KOPHS 7-i CTele HH, CBOHCTBaMH pa IMKaJoB U
MpaBWJIAMHU CPABHEHUST KOPHEH.

dopMmynrpoBaHUe OTIPEICIICHUs] KOPHS M CBOWC TB KOpHel. Beraucienue u
CpaBHEHHE KOpHEH, BBITIO THEHUE TIPUKHU KA 3HAUYSHUST KOPHSL.
IIpeoOpazoBaHre YUCIOBBI X M1 OYKBEHHBIX BBIP AXKCHHUIA, CO JEPKAIIIX
paauKaibl.

BrimoneHue pacueToB no Gpopmynnam, COAEpKaIUM PaguKaibl, OCYy IECTBIISS
Heo0X0 IMMBIE TI0ICTAHOBKH | Ipeo Opa3oBanus. OnpeneneHne
PaBHOCHIIBHOCTH BBIpa)K€HUH ¢ pagukanaMu. Pelie Hue uppanuo HalIbHbIX
YpaBHEHUH.

IIpeoGpa3oBanue ajre-
OpanyecKHuX BbIPaKeHHH

BrmonHeHHME Tpe0Opa30BaHMi BEIpKEHHH, TPUM eHeHIE GOpMYI,
CBSI3aHHBI X CO CBOMCTBaMH cTere Hell u JiorapudMoB. Ompe neneHne obmac v
JIOTIY CTUMBI X 3HaYEHHH JIorapr( MUYIECKOTO BEIpakeHus. Pemenne

sorapru( MUYECKH X YpaBHCHHH

OCHOBBI TPUTOHOMETP U

OcHOBHbBIE IOHSITHA

W3yuyeHne pauaHHO 'O METOa U3MEPCHUS YIJIOB BPALICHUS U HX CBS3H C
rpanycHoit Mepoii. 300 pakeHre yrioB BpaleHHs: Ha OKPY KHOCTH,
COOTHECCHHE BEIIMYHHBI YTJIa C €TO PACHOJIOKECHUEM.

dopMyTHpOBaHUE OTIPEACICHUI TPUTOHOMETPHYCCKUX (QYHKIUH VIS YII0B
ITOBOPOTA M OCTPHIX YTJIOB IPSMOYTOJIBHOTO TPEYTONFHUKA U 00 SICHEHHE
HX B3aUM OCBSI3H

OcHoOBHBIE TPUr OHOME-
TPUHYIECKHE TOKA€ECTBA

IIpuMeHeHre OCHOBHBIX TPUTOHOM ETPUYECKU X TOXKIEC TB UL BBIYKUC JICHUS
3HaYEHUH TPUTOHOMETPUUECKU X Oy HKIHIA TIO O JHOM U3 HUX

IIpeodpasoBanus npo-
CTel TN X TPUTOHOMETPH-
YeCKHX BbIPaikKe HHii

W3yueHne 0CHOBHBIX ()OPMYJI TPUTOHOMETPHHU: ()OPMYJIBI CIIOKEHHS ,
yABOGHUS, IPe0Opa30BaHs CyMMBbI TPUTOHOMETPUYECKHUX (yHKINH B
IIPOU3BECHUE U NIPOU3BEICHUSA B CyMMY M IIPUMEHEHUE NIPU BBIYUCIECHUN
3Ha4Y€HHs TPUTOHOMETPUYECKOTO BBIPAKEHUS U YIPOILEHHS €rO.
Os3HakOMJIeHHE CO CBOIICTBAMM CUMMETPHUU TOUYEK Ha €IUHHUYHOM OKPY KHOCTHU
U IIPUM €HEHHE U X JUIs BbIBOAA (HOPMYJI IPUBEICHHS

IIpocTeiimme TpUroHoO-
MeTpHyec Kue ypaBHe HUs
U HepaseHcmea

Pemenue no gpopMmyiiaMm 1 TPUrOHOMETPHUIECKOMY KPYTy PO CTEHIINX
TPUTOHOMETPUYECKU X YPaBHEHUH .

[IpumeHeHHe 00N X METO OB PEIICHNS YpaBHEHHH (IpUBE ICHHUE K
JIMHEHHOM Y, KBaApaTHOMY, METO /] Pa3JIOKEHHUS HA MHOKUTEJIU, 3aMEHbI
TIepeMeHHO 1) IPH PEeNICHUH TPUTOHOMETPHIECKUX ypaBHEHUH . YMeHne
OTMEUaTh Ha KPyTe PEeHICHUs IPOCTE MM X TPUTOHOMETPU YECKUX HEPABEHCTB

APKCHHYC, APKKOC MHYC,
APKTAHICHC YHCJIA

O3HaKOMJICHHE C TIOHSATHEM O0pPaTHBIX TPUTOHOMETPHYECKI X Oy HKIIHH.
W3ydeHue onpeeneHull apkCUHy ca, apKKOCUHY Ca, apKTaHT'€HCa YuCIa,
¢dbopmynupoBaHue nX, N300 paKeHNE HA € ITMHUIHOW OKPY XK HOCTH,
IPUMEHEHNE IPH PEIICHUN YPaBHEHUH

® YHKIMH, UX CBOMCTBA U TPA® UKU
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D yHKIUH.
ITonsiTHe 0 HeNpe pPHLIBHOCTH
GyHKIMHA

O3HaKOMJIEHHE C TIOHSITHEM IepeMEeHHOH, IPUMepaMHy 3aBUCUMOCTEl MexX Iy
HepeMeHHBIMU.

O3HakoMJIEHHE C MOHSATHEM rpad¥Ka, OIpeaeseH ue MpHHa [VIEKHOCTH TOUYKH
rpaduky ¢pyHnkuun. Onpe nenenne no Gopmyiie npocreiield 3aBUCUMOCTH,
B ee rpaduka. BeipaxeHue no popmMyIie 0lHOM NepeM eHHO M Yepe3 Jpyrue.
OsHakoMJIeHHE ¢ onpeeneHneM (QyHKIUH, (GOPMYIINPOBAHUE ETO.

Haxosx neHne o0racT onpeseneH us M 00J1acTH 3HauYeHUH (Y HKITHH

CpoiicTBa p yHKI MM,
I'pajpuueckasi unTep-
nperanus. [Ipume pbl
(pyHKIIMOHAJIBL HBIX 32-
BUCHMOCTEH B peajibHbIX
Nnpoueccax u siBJICHUAX

O3HaKOMJIEHHE C TIpUMepaM¥ Oy HKIIMOHAJIBHBIX 3aBUCHM OCTEH B Pe albHBIX
MpOIeccax 3 CMEXHBI X TUCIUIIINH. O3HaAKOMJICHHE C JIOKa3aTe IbHBIMH
paccy KIeHUSIM Y HEKOTOPBIX CBOMCTB JIMHEHHOHM M KBapaTHIHOH Oy HKIHH,
MPOBEACHNE FCCJIE/0 BaHUS JIMHEHHON, KyCOYHO-IHHEHHOH ,, Tp0OHO -THHEHHOI
U KBaApaTUIHOH (yHKIMH, TocTpoeHue ux rpaduxos. [Tocrpoerne u 4TeHne
rpadukoB ¢yHKIMH. VccnenoBanue ¢ yHKIHHA.

CocraBneHue BUIOB (GYHKIUH 10 JAHHOMY YCJIOBHIO, pEIICHHE 3a/ad Ha
9KCTpeMyM. BrinmosnHenue npeoOpa3zoBanuii rpaduka ¢y HKIUH

OO0paTHble G yHKIUU

W3syuenne nonamus obpamuoii pynkyuu, openesiecHue BUIa U 10 CMpo eHue
epaghuxa obpammoii QyHKyuU, HAXo0Jicdenue ee 0Oaacmu onpedeieHus u
obnacmu 3uavenuii. IllpuMeHeHne cBOMCTB (yHKIMIT IPU HCCIIe TOBAaHUU
ypaBHEHHUH M PElICHNH 3a]a4 Ha dKCTpeMyM. O3HAKOMJICHHE C TIOHATHEM
CIIOKHOHU (pyHKIINH

CreneHHble, MOKA3a-
TeJbHbIe, JIOr apupm u-
yecKHe U TPUTOHOMe-
TpuyecKue §yHKIMU.
Oo0paTHbIe TPUTOHOMe-
TpHieckue GyHKINH

Beruucnenue 3HaueHUH Gy HKINHA 0 3HAYSHUIO apryMeHTa. Onpe aeneHne
MOJIOXKEHHS TOUKU Ha rpad ke 1Mo ee KOOPAMHATAM U HA00OPOT.
Hcnonp3oBan ne cBOWCTB GyHKUUN VIS CpaBHEHUS 3HAUEHUH CTene Heil u
norapudmoB. [TocTpoeHue rpad MKOB CTEIIEHHBI X M JIOTapH()MUUECKH X
(hyHKUMH.

PenreHue nokasaTeIbHBIX U JIOTApU()MUYECKH X YPABHEHH i 11 HEPa BEHCTB 110
U3BECTHBIM aTOPUTMaM.

O3HaKOMJIEHHE C MOHSTHEM HENPEPBIBHON NMepUoMIecKoi (yHKIHH,
(hopMyMpoBaHHE CBOHCTB CHHYCa U KOCHHYCa, TOCTPOCHHUE UX IPpad) HKOB.
O3HaKOMJIEHHE C TIOHSTHEM TapMOHHYISCKUX KOIeOaHUi 1 mpuMepamu
rapM OHHYECKHUX KoJIeOaHNH I ONMMCaHMS IPONIECCOB B (HU3HUKE U APYTHX
007acTSIX 3HAH A

O3HaKOMJICHHE C IOHSITHEM Pa3pbIBHOM NMEPHOANYECKON (Y HKIIUH,
(opMyTHpoBaHHE CBOMCTB TAHTEHCA U KOTAHI€HCA, IIOCTPOCHHE UX

rpa¢ UKOB.

IIpumeHeHe CBOMCTB () YHKIMI Ui CpAaBHEH Usl 3HAYEHU TpUTOHOMe-
TPUYECKU X (yHKLMH, pEIICHUS] TPUTOHOMETPUY ECKU X yPABHEHHH .
[Tocrpoenue rpad MKOB 0OPATHBIX TPUTOHOM ETPHUYECKU X Py HKIUH 1
olpejieieHne 1o rpaduKaM UX CBOWCTB. Bbino mHeHne npeoOpasoBaHus

rpad uKOB

ITocsien oBaTeJILHOCTH

O3HaKoOMJIEHHE C MOHSTHEM YHCIIOBOH II0CJIEIOBATEILBHOCTH, CIIoco0aMu ee
3aJ1aHusl, BBIYHCIICHUSIMY €€ WICHOB. O3HaKOMAeHUe ¢ NOHAMUEM npedena
nocnedogamenvrocmu. O3HaAKOMIIEHHE C BEIYUCICHHEM CyMMbl O€CKOHEUHOTO
YHCIIOBOTO Psijia Ha IPUMeEpEe BEIYUCICHNS CyMMBI O€CKOHEYHO yOBIBaromei
TEOMETPUUECKOH IIPOIPECCUM.

Pemrenve 3a1a4 Ha puMeHEHHE ()OPMYIIBI CYMMBI 0€CKOHEUHO yOBIBatome i
TeoM eTpPHUIECKOil mporpeccuu

ITpousBoxHasi u ee Npu-
MeHeHue

O3HaKOMJIEHHE C MOHSTHEM MPOU3BOIHOM .

W3zyuenue u GopMyIMpOBaHHE €€ MEXaH MUECKOTO M I'eOM ETPUYECKOT0
CMBICIIA, U3yYEHUE AITOPUTMA BBIYMCIICHUS TPOU3BO AHOM Ha pUMepe
BBIYHCJICHUSI MTHOBEH HOW CKOPOCTH M YTJIOBOTO K03() (PUIIMEHTa Kaca TelIbHOM.
CocraBieHue ypaBHEHHUS KacaTeJIbHOH B 001IEeM Bujie. YCBOCHUE PABHII
G epeHIMp 0BaHUs, TAOJIUIBI PO U3BOHBIX 3 JIEMEHTAPHBI X () YHKIINH,
npuMeHeHue Ui ¢ GepeHnrpoBaHus QyHKIHHA, COCTABICHHUS YpaBHECHHS
KacaTeJbHOW. M3ydeHne TeopeM O CBS3M CBOMC TB (DY HKITUH U IIPOU3BOIHOM,
(hopMyIHpoOBKa HX.

[IpoBeneHMe ¢ TOMOIIBIO IPOM3BOAHON HCCJICIOBAHNS (QYHKINH, 32 JAHHOH
(hopmy 0.

YcTaHOBIICHHE CBS3U CBOMCTB (DYHKIMU U IPOU3BO JHOH MO M X rpaduKam.
IIpumeneHne npou3BOIHON U1 pelIeHHs] 3a1a4 Ha HaXO0X JCHUE
HanOOJIbIIEr0, HaMM CHBILETO 3HAYCHHS M Ha Ha X0XKICHHE DKCTpeMyMa
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IlepBooGpazHas u
HHTEr pajl

O3HaKOMJICHHE C TIOHSI THEM HMHTErpalia u nepooOpasHoil. V3ydeHue npaBuia
BBIYUCIICHUS TIEPBOOOpa3HOH U TeopeMbl HproToHa— JIeiO Huta.

Pemienne 3a1a4 Ha cBsA3b MEPBOOOPA3HOM U €€ IPOU3BOJHOM, BBIYHC JICHUE
epBOOOPa3HOM I TaHHOU (Y HKI[HH.

Pemrenne 3aa4 Ha MpUMEHEHIE HHTETpaja JUIS BEIYUCICHHS (PHU3U YeCKUX
BEJIMYHMH U TLIOMIAAEH

YPABHEHHSA 1 HEPABEHCTBA

YpaBHeHNs U CHCTEMBbI

O3HaKOMJICHHE C HpOCTeﬁHIHMH CBCACHUAMMU O KOPpHAX anre6panqec1<nx

ypaBHeHuii HepaBeHcTBa M |ypaBHEHUH, IOHATUSIMU MCCIIEJOBAHUS YPABHEHUH U CUCTEM YypaBHEHUM .

CUCTEMBbI HEPABEHCTB C
ABYMS nepeMe HHbIM U

W3ydeHne Teopun paBHOCUIBHOCTH ypaBHEHUH U ee mpuMeHeHus. Ilo-
BTOPEHHE 3aITUCH PEIICHUS CTaHJAPTHBIX yPaBHEHUH , IPHEM OB IIpeo0-
Pa30BaHUs YPAaBHEHUI Ul CBEAEHUS K CTaHJAPTHOMY YPaBHEHHUIO.

Pemenue panuoHanbsHbIX, PP alMOHAIBHBIX, I0KA3a TEIbHBIX U
TPUTOHOMETPUYECKU X YPABHEHUN U CUCTEM.

Hcnonb3oBaH ne CBOWCTB U Tpad UKOB QYHKIUN IS PEIICHHUS ypaBHEHUH.
IToBTOpEHNE OCHOBHBIX IIPUEMOB PEILEHUS CUCTEM . Pelienne ypaBHeHui ¢
IMPUMEHEHHEM BCeX IPHEMOB (Pa3I0XKeHHsT Ha MHOYKUTE JTH, BBE JCHHUS HOBBIX
HEU3BECTHBI X, IOJJICTAHOBKH, I'Pah) HuECKOTO METO/A ).

Pemienue cucteM ypaBHEHHUI ¢ IPUM EHEHHUEM PA3JIMYHbIX CIIOCOOO0B.
O3HakoMIIeHHE ¢ OOIIMMY BOIPOCAMH PEIICHUS] HEPABEHCTB M UCIIOIb30BaHUE
CBOWCTB 1 rpadMKOB (DY HKIIHI ITPH peIIeH MM HepaBeHC TB. Pemenue
HEpaBEHCTB M CHCTEM HEPABEHCTB C IIPUM CHEHHEM pa3JInd HBIX CIIOCO0OB.
[IpuMeHeHre MaTeMaTHUECKUX METO JIOB VISl PEIIEHUS CO JAep KaTeIbHbIX
3a7a9 U3 pa3NIHBIX 00J1ac Tel Hay KM M Ipak THKH. VIHTepIpeTnpoBaHue
PEe3yIbTATOB C Y4ETOM PEaJIbHBIX OTpaHUY €HUH

3JEMEHTbI KOMB MHATOPUKH, TEOPUU BEPOSITHOCTENA U CTATUCTHUKH

OcCHOBHbBIE NOHSI THS
KOM OMHATOPUKH

Wzyuenne npasuia KoM OMHATOPUKH U IPUMEHEHHE TP PEIICHN U
KOMOWHATOPHBIX 3a/1a4.

Pemenne xoMOMHATOPHBIX 3a7]a4 METOAOM Iepedopa U 1o IPaBIITy yMHOKCHUSL.
O3HaKOMJIEHHE C HOHSI THAMH KOMOHHATOPUKH: Pa3MEICHUAMH, COUCTAHHAMH,
HepecTaHOBKaMHU U GopMyJIaMu Wi UX BerauciaeHna. OObsICHEHNE U
npuMeHeHue GopMyJ1 it BBIYUCJICHHS pa3M eLeH Ui, IepecTaHOBOK U
CoYeTaHUH Npu petreHny 3anad. O3HakomieHue ¢ 6nHoMoM HeloToHa n
TpeyrosnbHuKoM [lackaist. Pemenne npakTHueckux 3a1ad ¢ UCIO JIb30BaHUEM
HOHSTHI U IpaBHJI KOMOMHATOPUKH

DJIeMeHThI TeOpUH
Be POSIT HOC Teil

H3ydeHue Kj1acCUYECKOro O EAEICHUS BEPOSITHOCTH, CBOMCTB BEPOATHOC TH,
TEOPEMBI O CYMM € BEPOATHOCTEM.

Paccmotpenue npumepoB BeIYHCIEHUS BEposITHOCTEN. Pelenue 3amau Ha
BBIUHCJICHUE BEPOSTHOCTEH COOBITHIA

IIpencrasieHne 1aHHBIX
(TaGJI MBI, 1 AT PAMM b,

rpad uku)

O3HaKOMJICHHE C peac TaBJICHUEM YHUCJIO0BBIX JaHHBIX U UX XapaKTe pUCTUKaAM U.
Pemenne MNPaKTAYCCKU X 3a/lad Ha 06p a60T1<y YHCJIOBBIX JaHHBIX, BBIYUCICHUC
HX XapaKTCPpUCTUK

IIpsiMbIe ¥ MJIOCKOCTH
B MPOCTPAHCTBE

DopMyIUPOBKA U NPUBE ICHUE J0Ka3aTeIbCTB NPU3HAKOB B3aUMHOTO
pacnonokeHHs NPsAMBIX U TUIOCKOC Tel. Pacrio3HaBaHne Ha 4epTeKax M MOJETIX
Pa3NNUYHBIX CIIy4aeB B3aMMHOTO PACIOJI0KEHHs MPSMBIX U IIOCKOC TEH,
apTyMEHTHPOBAHUE CBOM X CY:K IeHHH . PopMyIIMpOBaHUE ONIpECIICHHH,
IIPU3HAKOB U CBOMCTB MapalyieNb HbIX U NEePIIEH IUKY JISIPHBI X ITJIOCKOCTEH,
JIBYTPAHHBIX M JINHE HHBIX YTTIOB.

BrImonHe HIE TOCTPOEHHS Y TIIOB MEXy IPSMBIMH, IPSAMO¥ 1 T1JI0 CKOCTEIO,
MEXKAY MIIOCKOC TAMHU 10 OIIMCAHUIO U PACIIO3HABAHUE UX HA MOJIETIAX.
IIpuMeHeHre NPU3HAKOB M CBOMC TB PACIIOJIOKEHH Sl IPSIMBIX U IIJIOCKOCTEHR IIPHU
pELICHUN 3a5a4.

H3o0pakeHne Ha pUCYHKaX U KOHCTPYUPOBaHHE HAa MOJE X Mep MEHAUKY IIpOB
Y HaKJIOHHBIX K IJIOCKOC TH, MPSIMBIX, AP aJlJIeIbHBIX MJIOCKOCTEH, YTJIOB MEXKIY
OpsSIMOM M INIOCKOCTBIO U 000 CHOBAHHE TI0CTPOEHUSL.

Pemenune 3a7a4 Ha BIYUCIEHUE T€OMETPUIECKU X BeTMYKH. OIMHICHI -BaHUE
PaccTOSIHUS OT TOYKH JI0 MJIOCKOC TH, OT MPsIM Ol JI0 MIIOCKOCTH, MEXKIY
TUIOCKOCTSIMU, MEKAY CKPELIH BAIOILUM UCSI TPSIMBIM M, MEXKy PO U3BOJbHBIMHU
¢urypaMu B IpOCTPaHCTBE.

DopmypoBaHUe U TOKA3BIBAaHHE OCHOBHBIX TEOPEM O PACCTOSHUAX (TeopeM
CYIIECTBOBAHMS, CBOHCTBA).

MN300pakeHre Ha YepTexaxX U MOJISNISIX pacc TOSTHAS 1 000CHOBaHUE CBOUX
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cyxaeHuii. Onpe eneHue U BEIYUCICHNE PacC TOSHUH B IPOCTPAHC TBE.
IIpumenenue GopMyn u TeopeM IUIAHUM €TPUHU JUIS pellie HUs 3a/4a4.
O3HaKOMJIEHHE C MOHSTHEM MapaeNbHO I'0 NPOEKTUPOBAHUS U €TI0 CBOIICTBaMH.
Dopmynupoearnue meopemvl 0 nI0UAOU OPMO2OHANLHOU NP OeKYul
MHO20Y20IbHUKA .

[IpumeneHne Teopun JUIT 000CHOBAHMS ITOCTPOCHHH M BBIYHC JICHHUH.
APpryMeHTUPOBAHUE CBOUX CYX ACHUH O B3aUMHOM PacIOJIOKEHUU
IIPOCTPAHCTBEHHBI X QHUTYD

MHororpaHHU K1

Onucanue ¥ XapakTepUCTUKA Pa3IMYHbI X BUJOB MHOTOTPAHHUKOB,
[EPEUUCIEHNUE U X DJIEMEHTOB U CBOMCTB.

N300pa’keHre MHOTOTPaHHUKOB M BBRIIIOJHCHNE TIOC TPOCHHS HA U30 Op AKCHUAX U
MOJIEISIX MHOTOIPaHHUKOB.

Beruncrienue ITMHEHHBIX 3JIEMEHTOB U YIJIOB B IIPOCTPAHC TBEHHBIX
KOH(HUrypanusx, apryMeHTHPOBaHHE CBOUX CY>KAe HUI. XapaKTepHCTUKa U
n300pakeHUe CeueHUsl, pa3eepmKi MHO202p AHHUKOG, BBITHC IEHUE TII0IIa Aer
MOBEPXHOCTEN.

ITocTpoenune npocreimunx cedeHuit Ky6a, mpu3Mbl, THpaMuabl. [IpuMeneHue
(aKTOB UM CBE ICHUH U3 IIIAHUMETPUHL.

O3HaKOMJIEHHE C BUJAMU CHMMETPUH B IPOCTPaHCTBE, HOPMYIHPOBaHUE
ompeeNeHUi U CBOWC TB. XapaKTepHC THKAa CUMMETPUU TeJI BPAILEH Usl U
MHOTOI'PaHHUKOB.

[IpuMeneHue CBOMCTB CUMMETPUM IIPU pelieHuy 3ajad. Mcnonb3oBanue
IpHOOp eTCHHBIX 3HAHUH IS HCCJIEIOBAH U M MOJICTHPOBAHMS HECIIOKHBIX
3a1a4.

N306pakeHre 0CHOBHBIX MHOTOIPAaHHUKOB U BBIIIOJTHEH HE PUCYHKOB 110
YCIIOBUSIM 3a/1a4

Tenamn MMOBE PXHOCTH
Bpauie Hus

O3HaKOMJIEHHE C BUJaMH Tel BpalleHUs, POPMYIUPOBaHUE UX OIpeeIeHUI 1
CBOICTB.

DopMyITUPOBAHUE TEOPEM O CEUEHHH IIapa INIOCKOCTBIO U IIJIOCKO CTH,
KacaTeJIbHO# K cdepe.

XapakTepHc THKA U H300paXkeHHe TeJI BpaIleH Usl, X Pa3BEPTKH, CEUCHUS.
Pemenue 3a1a4 Ha MOCTPOCHUE CEYCHUH, BRIYUCIICHUE JUTUH, PACCTO SIHUH, YTJIOB,
wiomazaeH. [IposeneHne 10 Ka3aTeIbHBIX PACCYKIICH Ui MPH PEIICHU U 3a1a4.
[IpuMeHeHne CBOMCTB CUM METPHH TIPY PEIICHUH 337a9 Ha Tella BpalleHIs,
KOMOWHAIIHAIO TE 1.

NzoOpaxenre 0CHOBHBIX KPYTIBIX TEJI U BBHITIOJIHEH He PUCYHKA T10 Y CJIOBUIO
3aa49H

I/I3Mepe HUSA B T€OMETPUH

O3HaKOMJIEHHE C TOHS THAMH IJIOIAAHN U 00beMa, akCHOMaM U U CBOUCTBaMU.
Pemenne 3a1a4 Ha BEIMUCIICHUE UIOMIAJCH INIOCKUX GUTYP C IPUM EHCHUEM
COOTBETCTBYIOIUX (OPMYJI U (PaKTOB U3 IIAHUMETPUH. M3ydeHne TeopeM o
BBIYUCIICHUH 00 bEMOB IIPOCTPAHCTBEHHBIX TEJI, PEIICHHUE 3a4a4 Ha IPUM €HEHUE
(b opmy 1 BeaucieHnst 00beMoB. M3ydenne GpopMyd Juist BEIMHUCIICHHU ST TITOMIaei
IIOBEPXHOCTEM MHO TOTPAHHUKOB U T€JI BPALlCH Ul

O3HaKOMJIEHHE C METOJIOM BBIYHMCIICHHS IUIOIIA I TOBEP XHOCTH CQEPHI.
Penienue 3a1a4 Ha BEIYMCIICHUE IIJIOIIA A ITOBEP XHOCTHU PO CTPaH CTBEHHBI X
Tel

KOOp}I HHATBI U BEKT OPbI

O3HaKOMJIEHHE C HOHSATHEM BeKTOpa. M3ydeHne AeKapTOBOW CHCTEMEI
KOOPJMHAT B IPOCTPAHCTBE, HOCTPOEHHE IO 3aJaH HBIM KOOPAMHATaM TOUYeK U
IUIOCKOCTEH , HaX0 XJIeH He KOOPAMHAT TOUEeK.

Haxox ieHre ypaBHEHHI OKPYIKHOCTH, Cepbl, INIOCKOC TH. BbIuncieHue
paccTosIHUI MeXy TOUKaMu.

W3zyyeHne cBOICTB BE KTOPHBI X BEJIMUUH, ITPABUJI PA3JIOKEH Usl BEKTOPOB B
TpeXMEPHOM IIPOCTPAHCTBE, IPABUJI HA XOXK ICHH KOOPAMHAT BEKTOpa B
IIPOCTPAHCTBE, IPaBUI JEHCTBUM ¢ BEKTOpaMHU, 3a JaH HBIM U KOOPAUHATAMU.
[IpuMeneHue Teopux IpY pEeIICHU U 3a1a4 Ha JIEHC TBUS C BEKTOPAMHU.
W3yueHune ckalspHOIO NPOU3BEACHUS BEKTOPOB, BEKTOPHOTO ypaBHEHUS
npsAMoi U miockoctd. IIpuMeHeHne Teopun Ipu peLeH UM 3a1a4 Ha JEeHUC TBUS C
BEKTOPaMHU, KOOPAUHATHBI I METO JI, IPUMEHEHUE BEKTOPOB ISl BBIYUCICHHUS
BEJIMYUH yTJIOB U paccTOsIHUI . O3HaKOMIIEHHE C I0Ka3aTeIbCTBAMHU TEOPEM
CTEPEOMETPUH O B3aUMHOM PACTIOI0KEHUHU NMPSAMBIX U IIOCKOC TeH ¢
HCIIOTHb30BAaHUEM BEKTOPOB
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3. YCJIOBUSA PEAIM3 AIIMU TPOT'PAMMBI JTUCHUILUINHBI

3.1. Jlas peasiM3alMU NPOrpaMMbl y4eOHOM JMCUHMIVIMHBI NPeJYCMOTPEHbI CleHAJIbHbIE
ToMe IIeH U4

y4eOHbIit kabuHeT Ne10 MaremaTuku
ObopynoBanue yaeOHOTO KabuHeTa:

- II0Ca/I0YHbIE MECTa [0 KOJIMYEC TBY 00y YaIOLIH XCs1;

- pabouee MeCTO NpernoaBaTeis;

- HOYTOYK ITIperno/iaBate s

- IPOEKTOP

- 3KpaH

- JIocka yueOHast

- MEpUTE IbHBIC HHCTPYM EHTHI

- MOJIe I TEOMETPHYECKU X T JT

-YMK V]I OY].11 MatemaTtuka

3.2. UlndopmannoHHoe obecnieye Hue 00yue Hust

OCHOBHbBIE HCTOYHHKH

1. Koznos B.B., Huxutun A.A., bemonocoB B.C. u np. Matemaruka: anrebpa u Hauyana
MaTeMaTHYeCKOro aHallk3a, reoMeTpus: y4eOHuk st 10 kmacca oOmieoOpa3oBaTeNbHBIX OPTaHH3aIlHid.
bazoBslii 1 yriyonéuusiit yposau./ M.: Pycckoe cioBo. - 2020

2. Kozmos B.B., Hukutua A.A., bemonocoB B.C. m np. Matemaruka: anrebpa W Havaia
MaTeMaTHIeCcKOro aHalli3a, reoMeTpus: y4eOHuK it 11 kiacca o0meoOpa3oBaTeNFHBIX OPTaHHU3aIl .
BazoBerif u yrioyonéunsiii yposan./ M.: Pycckoe ciogo. - 2020

,Z[OHOJIHI/[TC.]'I])HI)IQ HCTOYHUKH

1. AmumoB II.A. u ap. Martemaruka: anrebpa M Hadaja MaTeMaTHYECKOrO aHajanW3a, IeOMETpHs.
AnreOpa ¥ Havaja MaTeMaTH4YecKoro aHanu3a (0a3oBblid U yriayoneHHblid ypoBHH).10—11 kiaccel. — M.,
2014.

2 Atanacsu JI.C., Bbyty3zoB B.®., Kagomumes C.b. m ngp. Matemaruka: anrebpa u Hadajia

MareMaTudeckoro anaiansa. I'eomerpus. 'eomerpus (0a30BeIil M yrayOneHHBIH ypoBHK). 10—11 Kiaccel.
— M., 2014.

Jis1 mpenonas ate sieii

DenepanpHbIL 3ak0H 0T 29.12.2012 Ne 273-D3 «O6 obpa3osanun B Poccuiickoit @enepanum».
IMpuka3 MunucTepc 182 006 pa3oBanus u Hayku P® ot «29» wmrons 2017 r. Ne 613.
«O BHeceHnn u3MeHeHuit B e iepanbHBIN Tocy JapC TBEHHBIH 00pa3oBaTeIbHBII CTaH JapT
cpeaHero ob1iero o0Opa3oBaHus, y TBEPK ACHHBIM NMPHKa30M MHHHUC TepCTBa 00pa3oBaHus U HAYKU
Poccuiicko®e nepanuu ot 17 mast 2012 rona N 413

®enepanpHBI TOCY JapCTBEHHBI 00pa30BaTeIbHBINA CTAaHJAPT CPEHETO 00IIero 00pa3oBaHus,

YTBEPXKACHHBIM TpHKa3oM MuHHUCTepcTBa OoOpa3oBaHuss W Hayku Poccuiickoir deneparuu oT «29%
uioHsa 2017 r. Ne 613.

IMncemo [lemapTameHTa TOCYyJapCTBCHHOW MOJMHTHKH B chepe MOATOTOBKH PabOdMX KaJpOB H
JI1O MunuctepctBa obpasoBanus U Hayku P® ot 17.03.2015 Ne 06-259 «PexomeHIannm mo opraHu3aiuu
MOJydeHHsI CpenHero obmero o6pa3oBaHHs B IpejeiaXx OCBOSHUS 00pa30BaTENbHBIX IPOTPAMM CPEIHETO
npodeccrnoHanbHOro 00Opa3oBaHMS Ha 0a3e OCHOBHOrO oOmero oOpa3oBaHUS C ydeTOM TpeOOBaHUI
(denepanbHBIX TOCYyIapCTBEHHBIX 00pa3oBaTeNIbHBIX CTAaHIAPTOB W TOJy4aeMoW mpodeccuu Wiu
CHEUHAITBHOCTH CPEIHETO MPO HEeCCUOHATBHOTO 00 Pa30BaHMD).

HuTe pHeT-pecy pebl
www.fcior.edu.ru (MHpOpMaOHHBIE, TPSHUPOBOYHBIC M KOHTPOJIbHBIC MATEPHA JIBI).
www.school-collection.edu.ru (Exunas kosekpu mudp oBbIX 00pa30BaTeNIbHBIX PECYPCOB).
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3.3. YciaoBus peaJu3anuy Npor paMm bl JUCHH IJIMHBI 1J1s Jun ¢ OB3

Peanu3zanust mporpaM Mbl JUCHUITIMHBL B y4eOHOM KabuHeTe MaTeMaTHKH.

Yaensercs ocoboe BHHMaHHE WHIWBHIyalbHOM paboTe mperomaBaTens ¢ 00ydalomMMUCS ¢
OTPaHHYCHHBIMH  BO3MOXKHOCTSIMH  370poBbsi. Ilon wuHAuMBHAyansHOH paboToll moapa3ymMeBaeTcs
B3aMMOJEHCTBHE C IpernojaBaTejieM - [POBEICHHE WHJMBUlyaJIbHBIX ~ KOHCYJIbTAlUH,  T.C.
JIOTIOJIHUTE JIbHOE Pa3bsiCHEHHEe Y4eOHOro MaTepualia 1 yriyoleHHOe H3ydeHne MaTepualia

Jnst peanuzanuy NpOrpaMMbl JWMCHMIUIMHBL IPEIYyCMOTPEHO OTAeNbHOE pabouee MecTo Ui
00yJaIOIIMXCs C O TPAaHUYEHHBIM M BO3M 0KHOCTSIMH 3/I0POBbSI:

-CTOJI U CTYJI;

Jnst oOydaromuxcs ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS, IPEAYCMOTPCHBI NEYATHBIC U
3NIEKTPOHHbIE 00pa3oBaTeNbHBIMM pecypchl  (YueOHMKH, MOCOOMs, Marepuaibl JUIs CaMOCTOSTEIIbHOI
paboTsl) B pasaM4HBIX (opMax, aAJaNTUPOBAHHBIX K OTPAHMYCHHUSM HUX 3J0POBbS U BOCHPHUSITUS
nHpOpManuu:

JIMI[ C HAPYLICHUSIM U CITy Xa:
- B THevatHoH popme;
- B (opMe IEKTPOHHOTO JI0 KyMEHTa;
JIML[ C HAPYIICHUSIM M ONOPHO-/IBUTATENILHOTO amiapara:
- B THevatHOH opme;
- B (hopMe IEKTPOHHOTO JIO KyMEHTa;
- B opme ayamodaiina;
JIMI[ C COMaTH4YECKUMH 3a00JICBaHUSIM U ;
- B IIEYaTHOU popme;
- B (hopMe 3IEKTPOHHOTO JI0 KyMEHTa;
4. KOHTPOJIb U O1EHKA PE3YJIbTATOB OCBOEHUSA JUCIUILUINHbI

OY/J.11 MATEMATHKA

KoHTponbs m oLeHKa pe3ylbTaTOB OCBOECHHUS JMCLMILUIMHBI OCYIIECTBISAETCS INPENOJaBaTelieM B
IpoIlecCe MPOBEACHHUS TPAKTHYCCKUX 3aHATHH M CaMOCTOATENBHBIX PAa0OT, TECTHPOBAHUA, a TaKkKe
BBITTOJTHEHUS 00y JarONIIM HCS MH/IMBH Ty aJIb HBI X 3a/1a HUH, IPOEKTOB, FCCIIEI0BAaHUI, pe epaToB.

OrmeHka KadecTBa OCBOCHMS y4eOHOM MPOrpaMMBI BKIFOYAET TEKyIIHH KOHTPOIb yCIEBAEMOCTH,
IIPOMEXYTOUHYIO aTTeCTALUI0 10 UTOraM OCBOCHHUS JUCLU IUIMHBL.

HToroBbIil KOHTPOJIB IPOBOAUTCS B hopMe dK3aMeHa.

Pe3yabTaTnl 00y4yenus ®opMbI H METOABI KOHTPOJIA U
(0cB OCHHbIE YMEHHUsI, YCBOe HHbIC 3HAHMS) OLICHKHU Pe3YyJIbTATOB 00y4e HUS
Kom6unupoBanHsbIii onpoc,
1) mmeeT chOpMHUPOBAHHOCTH MIPEACTABICHUIT 0 MaTeMaTHKE KaK TECTUPOBAHUE,
YaCTU MUPOBOU KYJIbTypPHI U O (poHTaNBHEIA OpOC.
MecTe MaTeMaTUKA B COBPEMEHHO ! LIMBUIIM3AaLIUH, O crloco0ax IIpoBepka Hpak TH4eCKu X paboT,
OIUCAHMS HA CaM OCTOSITCITLHBIX paboT,
MaTeMaTU4eCKOM S3bIKE SIBIICHUI peasibHOro MUpa; MIH/IM BUJly 4 TbHBIX 33 IaHHH 110
KapTogKaM
IIpoBeneHue UTOTOBOTO KOHTPOJISL
(9K3aMeH)

2) uMeeT COPMHUPOBAHHOCTh NPEACTABICHUNA O MAaTEMATUIECKIX
MOHATUAX KaK O BayKHEHIIN X

MaTeMaTUYECKUX MOJETSX, MTO3BOJSIO M X OMUCHIBATh U U3y4aTb
pasHbIE POLECCH U

SIBJICHHS; TTOHUMaHKHE BO3MOKHOCTH aKC HOMAaTHYECKOTO
MIOCTPOCHUS MaTeMaTHISCKUX

Teopui;

3) BJIaJICCT MCTOJAM M JOKAa3aTCJIbCTB U AJITOPUTM OB PCIICHUA,
YMCHHE UX ITPUM CHATDH,
MNPOBOAWTL A0 Ka3aTCJIbHBIC PACCYIKIACHUS B XO A€ PCIICHU A 3a1a1;

4) BJIaZICCT CTaH Aap THBIM U IIpUEMaM 1 pCIICHUA palluO HAJIbHBIX U
HppalloHAJIbHBI X,
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II0KAa3aTe JIbHbIX, CTEIICHHBI X, TPUTOHOMETPHYECKU X YPABHEHUH U
HEPaBEHCTB, UX

CUCTEM ; HCII0JIb30BaHHE F'OTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM, B
TOM 4HUCJIE Ul IOUCKA

IIyTU pEUICHUs. ¥ WILIOCTPALUU PEIICHUs YPaBHEHUN U
HEPaBEHCTB;

5) umeet chopMHUPOBAHHOCTH MPEJICTABJICHUH 00 OCHOBHBIX
MOHSATHAX, UACSIX ¥ METO IaX
MaTeMaTHYeCKOro aHajIn3a;

6) 3HaeT OCHOBHBIC MOHATHS O IJIOCKUX M TPOCTPAHCTBE HHBIX
reOM ETPUUECKHU X

¢burypax, nX OCHOBHBIX CBOMCTBAX, yMEeT Paclio3HaBaTh Ha
gepTexax, MOJCIAX U B peaIbHOM MHUpE TeOM eTpHieckne Gpurypsr;
yMeeT IIPUM EHATh

n3y4deHHbIE CBOICTBA TeoMeTpudecKkuX Guryp u Gopmy st
pEeLICHHs TeOMETPUYECKUX

3aJa4 4 33Ja4 C NIPaKTUYECKUM COIECPIKAHUEM;

7) umeet chopMHUPOBAHHOCTH MPEACTABIICHUN O MPOIeCcCax u
SIBIICHUS X, UM SIOIIIH X

BEPOSTHOCTHBII XapakTep, O CTATUC TAYECKH X 3aKOHOMEPHOCTSX B
peanbHOM MHpE, 00

OCHOBHBIX ITOHSI THSX JJIEM €H TAPHO TCOPUH BEPOSTHOCTEH; yMeeT
HaXOIWTh U

OIICHUBATH BEPOSATHOCTU HAC TYIUICHHsS COOBITUII B P OCTEHIIUX
MIPaKTHICCKA X

CUTYaIMsIX M OCHOBHBIC XapaK TePUCTHKHU CITydaiHbI X BEIMIHH;

8) BIajeeT HaBBIKAMU KCIIOJIB30BAHUS IO TOBBIX KOMIIBIOTEPHBIX
MIpOTpaMM TIpH
peIICHHUH 3a]1a4.

HJ'[aHI/IpyeMI)IC (bOpMBI U MCETOAbI KOHTPOJS U OUCHKHU PE3YJILTATOB O6y‘I€HI/I$[ npeayCcCMaTpuBaro T

MIPOBEPKY y 00y JaTOIIIXCS INIHOCTHBIX PE3yIHTaTOB.

Pe3yabTarsl (IMYHOCTHBIE pPe3YyJIbTAThI)

JIP peasim3anyu nmpor paMMm bl BOCIIM TAH U,
onpeeJIeHHble 0TPacaeBbIMHU

(DOprI U METOAbI KOHTPOJISA OLe HKH

Kon JIP
Tpe0GOBaHUAMH K [1€JIOBBIM Ka4eCTBaM
JIMYHOCTH
ITposBArom Uil U 1EMOHCTPUP Y IOIIUN ITpoBepka mpaxk THIECKU X paboT ¢
yYBa)KCHUE K JIOJIM TPYJa, OCO3HAOILUI HCTIOJTb30BAHNUEM KOMIIBIOTEPHON TeXHUKH
P 4 [IEHHO CTh COOCTBEHHOTO TPYia.

Crpemsmuiics K GopMUPOBAHHUIO B CETEBOH
cpeze JMYHOCTHO U PO ecCCHOHANBHOTO
KOHCTPYKTHBHOT'O «LM(pOBOro cie ia».

3a00TAIMICS 0 3alIuTe OKPYIKaIOILIEH cpebl,
JIP 10 | coOcTBEeHHOH U UyXOi 6€30TaCHOCTH, B TOM
qucIe 1udpoBoii.

[IpoBepka MHIMBU Ty aJIbHBIX 3aJaHUH,
JEM OHCTPUP YOI X yMEHHS 1 HaBBIKU
pa3yMHOT0 IPHPOJONOIB30BAHMUSA C
MaTeMaTUUYeCKUMH BBIYUCICHUSIMH

paboTonaTeneii: aK THBHBIH, TIPOEK THO-
MBICIISIIHHN, 3} (K THBHO

B3aMM OJICUCTBY IOIIMIA U COTPYAHUYAIOIIN I C
KOJIJIE KTHBOM , 0CO3HAHHO BBITIO JIHSFOIIUN
npodeccuoHaIbHbIe TpeOOBaHMS,

JIP 13

T"'0TOBBI COOTBETCTBOBAThH 0XKH JAHUSAM OJ'II/IMHI/Ia,I[BI Ppa3JIM4HOTO YPOBHsA
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OTBETCTBEHHBIN, MyHK Ty aJIbHBIN ,
JMCHUTLIMHAPOBAHHBIN , TPY I0TFOOHBEI i,
KPUTHUYECKH MBICIISIIINN, IeM OHCTPUP Y IOIIUH
po(ecCHOHANBHYIO KH3HECTOHKOC Tb.

ITprHUM aroIui LeK U 3aja4y Hay YHO- OmiMnya 1bl pa3JIM4HOTO YPOBHS
TE XHOJIOTMYECKOT0, S3KOHOMHUYECKOTO,

JIP 18 | nHDOPMAIIMOHHOTO U COIHOKYJILTY PHOTO
pasButust Poccum, roToBEIM paboTaTh HA UX
JOCTHIKCHUE.

CriocoOHBIH TeHepHPOBATh HOBBIC UICH IS Joxia st u pedepaTsl
penienus 3aaa4 uupoBOil YKOHOMHUKH,
nepecTpanBaTh CJI0KHBIIMECS CTIOCOOBI
pelIeHus 3a/1a4, Bbl ABUTATh aJIbTepHA TUBHBIE
JIP 20 | BapumaHTBI IeliC TBUI C LEJIBIO BBIPAOOTKH
HOBBIX OIl TUM QJIbHBI X aJITOPUTMOB;
NO3ULMOHUPYIOIMIL ce0sl B ceTH Kak
pe3yJIbTATUBHBI M M TIPH BJIE KaTe ILHBIN

YYaCTHUK TPYIOBBIX O THOIIICHHUH.

JIiis 00y4aromerocsi ¢ OrpaHMYeHHBIMH BO3M OJKHOCTSIMU 3JI0POBBSI OCYIIECTBISCTCS BXO JHOM
KOHTPOJIb, Ha3HAYE€HHE KOTOPOTO COCTOHT B OTPEACICHNH €Tr0 CII0CcoOHOCTEH, 0COOEHHOCTEH BOCTIpUATHS 1
TOTOBHOCTH K OCBOEHHIO ydeOHOTO MaTepuana. dopmMa BXOJHOTO KOHTPOJS sl OOydYarommxcs C
OTPAaHMYCHHBIMU  BO3MOXHOCTSIMH  37I0pPOBbSI  YCTaHABIMBAeTCSI C  YYETOM  HMHIUBHIYallbHBIX
MICU X0 P U3NIECKUX 0COOCHHOCTEH YCTHO, HA KOMTIBIOTEPE.

Tekymuidi KOHTPOJIb YCIIEBAGMOCTH I OOYYAIOUIMXCSA C OTPAaHMYCHHBIMH BO3MOYKHOCTSIMHU
3M0POBbSl OCYIIECCTBISICTCS B MPOLIECCE MPOBEACHUS MPAKTHYECKHX  pPabOT, a TAKKE BBIMO JIHCHHS
MHIMBUIyaJIbHBIX PA0OT U JAOMANIHUX 33faHuil. TeKyIIuil KOHTPOJIb YCIEBAEMOCTH Il 00y YarOIIMXCS C
OTPaHMYCHHBIMH BO3MOJKHOCTSIMH 3I0OPOBBS HMeeT OOJBLIOC 3HAYCHUE, IOCKOJIBKY II03BOJISIET

CBOCBPEMCHHO BbBIIBUTb 3aTPYAHCHUSA U OTCTaBaHHUEC B 06y‘IeHPII/I U BHCCTU KOPPCKTUBBI B y‘{C6Hy}0
JCATCIBHOC Th.

HNPUMEPHASA TEMATHUKA UCCIETOBATEIbCKHUX PABOT,
YUYEBHBIX, TBOPYECKHAX IMPOEKTOB, COOB II[EHU.

HenpepsiBHbIe ApoOH.

IIpuMeHeHMe CIIOKHBIX IPOLIEHTOB B )KOHOMUYECKU X pacyeTaX.
[Tapanne nbHOE P OEKTUPOBAHUE.

. CpenHue 3Hau€HHs U UX IPUMEHEHHE B CTATUC TUKE.
BekTopHoe 3a1aHre NPSAMBIX U TIJIOCKOCTEH B MPOCTPAHC TBE.
CroxeHne rapM OHHIEeCKHU X KoJleOaHM .

I'paduyeckoe penieHne ypaBHEHUI 1 HEPABCHCTB.

0NN AW N

[IpaBusibHbIE U MO TyIpaBUIbHbIE MHOTOTPAHHUKH.
Konnueckue cedeHns U UX MIPUMEHEHHUE B TeXHUKE.

10. Tlousatme maddepeHImana u ero NPUIOKCHHUS .

11. Cxembl bepHy M MOBTOPHBIX UCIIBITA HUM.

12. HccnenoBaHue ypaBHEHH U HEPABEHCTB C apaMETPOM.

13. TIpumeHeHNe TPUTOHOMETPUH B UK KE U TE XHUKE.

14. ®dyHKUMU B IPUPOJE U T XHUKE.
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