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PaGouas mporpamma  paszpaboraHa Ha ocHoBe (denepambHOrO  rocyIapCTBEHHOIO
00pa30BaTeNLHOTO CTaHJApTa CPETHEro MPOo(pecCHOHATFHOTO 00pa30BaHMsl MO CHEIHUaTbHOCTH
38.02.04 Kommepuus (o otpacisim) (I[Tpuka3z Munoopuayku Poccun ot 15.05.2014 Ne 539 «O6
YTBEPXKICHUH (eAepaTbHOTO TOCYAapCTBEHHOTO0 00pa30BaTENBbHOIO CTaHAApPTa CPEIHETO
npodeccuoHaabHOro obpasoBanusi nmo crnenuanbHocTd 38.02.04 Kommeprust (1o oTpacism)»
(3apeructpupoBano B Muntocte Poccun 25.06.2014 Ne 32855) u B COOTBETCTBHH:

- ¢ IpUMEpHOH mporpammoii obmieobpazoBarenbHol aucuumuinabl OYJ[.03 Maremaruka:
anreOpa, Havajga MaTeMaTMYeCKOro  aHalu3a, TIeoMeTpus A HpodecCHOHATIBHBIX
o0pa3oBaTeNbHbIX  OpraHM3aluil  pekoMeHAoBaHHON  denepaiabHbIM  TOCYAAPCTBEHHBIM
ABTOHOMHBIM yupexacHueM« @DenepanbHbIi HMHCTHTYT pa3BuTUs oOpa3oBanus» (PIAY
«D®HPOy») B KauecTBe MPUMEPHOMN MPOTpaMMBbl JJIsl pealin3alliid OCHOBHOW MpogecCHOHATBHON
oOpasoBatenbHON nporpammbl CIIO Ha 6a3e OCHOBHOro o0IIero oOpa3zoBaHUs C HOJIYYEHHUEM
cpeanero obmero oopazoBanus (IIporokon Ne 3 ot 21 utonsa 2015 r., perucTpalluOHHBIA HOMEP
penensun 386 ot 23 utonst 2015 r).

- ¢ [onoxennem «O mopsake pa3pabOTKU U TPEOOBAHHIX K COJIEPKAHHIO M O(OPMIICHHUIO
pabouux mporpaMMm y4eOHBIX IUCLMIUIMH, IpodeccuoHanbHbIX Moaynei Ha ocHoBe PI'OC B
KpPacBOM TOCYIapCTBEHHOM OOJDKETHOM NPO(ECCHOHATHLHOM 00pa30BAaTEIbHOM YUPEKIACHUU
«Hopunbckuil TEXHUKYM NPOMBILUIEHHBIX TEXHOJIOTUN U CEpBUCA», YTBEPXKAECHHBIM IPUKA30M

nupexkTopa HopmiibcKOro TeXHHWKyMa MPOMBIIIICHHBIX TEXHOJIOTHUA U cepBuca oT 21 mexalps
2018r. Ne01-11/297.

Opranuzanusa-pa3padoTyuk: KPAEBOE I'OCYAAPCTBEHHOE BIO/DKETHOE
[MTPOD®ECCHUOHAJIBHOE YUYPEXJIEHUE «HOPUJIBCKMNI TEXHUKYM
[MPOMBILNIJIEHHBIX TEXHOJIOT'UU U CEPBUCA»



Conep:xkanue

1 ITacriopT mporpaMMbl YUEOHOM JUCTIATIIIHBL .. .euveueeneateteneeneeneatenienneneeneanenenn. 4
2 CTpyKTypa U COACPKAHNE YICOHOU JUCIIUTIIIHBL. « ..o v eueettetetenteneaneneneeneanennenan, 9
3 XapakTepuCTUKA OCHOBHBIX BUIOB YUCOHON JACATEIBHOCTH . ..euveneeneneneenennennennnen 24
A (0217 @ oTeri 02 P00 070 e (5100 (0 1M 1 (030170003 171 15 P 31

5 KoHTpob 1 olleHKa pe3yIbTaTOB OCBOCHHS YUCOHOM MUCIIUATIITAHBL .. ..vvveenreennennnns 32



1 MACHOOPT PABOYEM ITPOT'PAMMBI YYEBHOM JJUCHUILIAHBI

1.1 O0aacTb npuMeHeHHs MPOTrPaMMBbI

[IporpamMma y4yeOHON NUCUUIUIMHBI SBIISETCS YaCThIO OCHOBHOH MpodeccnoHanbHOM
oOpasoBarenbHON TporpamMmbl B cooTBETCTBUU ¢ PI'OC mo crnenuanbHOCTAM TEXHUYECKOTO
npoduist, MpoUILHBIN YPOBEHB:

38.02.04 Kommepuus (110 oTpacisim)

1.2. Mecto y4yeOHOW AUCHUILUIMHBI B CTPYKTYpe OCHOBHOI NpodeccHOHATLHOM
o0pa3oBaTeIbHOIM NPOrpPaMMBbI: AUCLHUIUIMHA BXOAUT B 00pa30BaTeIbHBIN IIUKJI U OTHOCUTCS K
npo¢IbHEIM 00111€00pa30BaTEIbHBIM AUCLUILUINHAM.

VYuebnas gucumiuinHa «MaremaTuka: anreOpa, Hayaja MaTeMaTHYECKOro aHayn3a,
TreOMETpHUs» OTHOCHTCA K 00meo0pa3oBaTeNbHOMY IIMKJIY TPOTPAMMBI CpPEIHEro OOIIero
00pa30BaHus U HampaBieHa Ha (POPMUPOBAHUE CICAYIOIIUX OOIIMX KOMIIeTeH IMIi:

OK 1. [ToHuMaTh CYIIHOCTb U COLMAIBHYIO 3HAUUMOCTh CBOEH Oymyriei mpodeccuu,
HPOSIBIIATH K HEM yCTOWYMBBINA MHTEpPEC.

OK 2. OpraHu3oBbIBaTh COOCTBEHHYIO IESTEIHHOCTH, BHIOMPATH THIIOBBIE METOIBI U
CHOCOOBI BBIMOJIHEHUS TPO(ECCHOHANIBHBIX 3a/1a4, OLIEHUBATh UX 3((HEKTUBHOCTh U KaYECTBO.

OK 3. IlpuHrMaTh penieHusi B CTAaHAAPTHBIX M HECTAHAAPTHBIX CHUTYAlUAX W HECTHU 3a
HUX OTBETCTBEHHOCTb.

OK 4. OcymecTBisiTh MOWCK W HWCIHOJb30BaHUE HH(OPMAIUU, HEOOXOAMMOU IS
3¢ (EeKTUBHOIO BBINOJHEHHs MPO(ECCUOHANBHBIX 3a]ad, NPO(PECCHOHATBHOTO U JIMYHOCTHOIO
pa3BUTHSL.

OK 5. Hcnone3oBaTh HMHGOPMALlMOHHO-KOMMYHUKALIMOHHBIE  TEXHOJOTMM B
po(hecCuOHATIBHON e TENbHOCTH.

OK 6 Paborarh B KOJUIEKTHBE M B KOMaHje, d(PGEKTHBHO OOMIAThCSA C KOJUIETaMH,
PYKOBOJCTBOM, OTPEOUTEISIMHU.

OK 7. bpatb Ha ce0si OTBETCTBEHHOCTh 3a pa0dOTy WICHOB KOMaH/bI (MOAYMHEHHBIX ), 32
pEe3yabTAT BHIIOJIHEHUS 3aIaHHH.

OK 8. CamoctosATenbHO ONpeAetsaTh 3alaud NPOoPECCHOHATBLHOIO M JMYHOCTHOTO
pa3BUTHS, 3aHUMAThCI  CaMOOOpA30BaHMEM, OCO3HAHHO  IUIAHMPOBATH  IOBBIIICHHUE
KB (DUKALIHH.

OK 9. OpreHTHpOBAThCS B YCIOBHSIX YaCTOW CMEHBI TEXHOJIOTHI B PO(ECCHOHATBHOM
NeSITeTbHOCTH.

1.3. Heau u 3aga4u yueOHON AUCHUILIMHBI- TPeOOBAHUSA K Pe3yIbTaTaM OCBOCHUS
AUCHUILIMHBI:

OOm1re 1eny n3y4eHnss MaTeMaTHKU PEATN3YIOTCS B YEThIpEX HAIpPaBICHUAX:

- obmiee npeacTaBiaeHue 00 UAEAX U METOJIaX MaTeMaTHKH,

- HHTEJUIEKTYyaJIbHOE Pa3BUTHE;

- OBJIaZICHHE HEOOXOTUMBIMU KOHKPETHBIMU 3HAHUSMH U YMEHUSIMU;

- BOCIIUTATENIbHOE BO3/ICHCTBHE.

[Tpodwmnnzanust nened MareMaTH4ecKoro oOpa3oBaHMs OTpakaeTcs Ha BbIOOpe
IPUOPUTETOB B OpraHU3alud y4eOHOU JesTenbHOCTH oOywaroumxcs. Jias TeXHHuYeckoro,
COITMATbHO-9KOHOMUYECKOTO Tpoduie MpopecCHOHAIBHOTO 00pa3oBaHUsI BBIOOp Ienei
CMeIaeTcsi B MparMaTHIecKOM HalpaBlICHUH, MPEITyCMaTPUBAIONIEM YCHIIEHUE M pacUINpeHHe
NPUKIAJHOTO XapakTepa W3Y4YCHUsS MaTeMaTHKH, MPEHMYIIECTBEHHOW OpHUEHTAllMu Ha
QITOPUTMUYECKUNA  CTWJIb  TO3HABAaTENBHOW  JeATenbHOCTH. [l  TryMaHuTapHOro U
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€CTECTBEHHOHAay4YHOro Tpoduiiel mnpodeccuoHaIbHOTO o0pa3oBaHus 0ojee XapaKTepHBIM
SIBIISIETCS] YCHIJIEHUE OOIIEKYIBTYPHON COCTaBISIONIEH yueOHOW TUCITUTUIMHBI C OPUSHTAINEH Ha
BU3YaJIbHO-00PA3HbII U JIOTHYECKUNA CTHIIN Y4eOHOH paboTHI.

W3yuenne MaTeMaTHKW Kak nOpouibHOW  oOmeoOpa3oBaTenbHOW  y4ueOHOM
JUCHUIUIMHBL, YYUTBHIBAIOWIEH crnenn(uKky ocBaMBaeMbIX cTyaeHTamu crernuaiabHocTH CIIO,
obecrieunBaeTcs:

— BBIOOPOM PA3JIMYHBIX MOAXOA0B K BBEIEHNIO OCHOBHBIX ITOHSTHIA;

— (QopMupoBaHHEM CHCTEMBl Yy4eOHBIX 3aJaHHi, oOecneuynBaromux PHEKTHBHOE
OCYILIECTBIICHHE BEIOPAHHBIX IIEJIEBBIX YCTaHOBOK;

— oOoraieHueM CreKkTpa CTWIeH y4eOHOU NesATENbHOCTU 3a CYET COIJIACOBAHMS C
BEJYUIMMHU JI€ATEIbHOCTHBIMU XapaKTePUCTUKAMU BRIOPaHHOM NMPodecc, CrieuanbHOCTH.

[TpoduibHas cocTaBisromas OTPaXaeTcsi B TPEOOBAHMUIX K MOATOTOBKE 00yYarOIIUXCS
B YaCTH:

— oOmeil  cucTeMbl  3HAHMUW:  COJEp)KaTENbHbIE  MPUMEPbl  HCIOIb30BAHUS
MaTeMaTUYECKUX UJIeH U METOOB B MPO(ecCHOHAIbHOMN AEATEIbHOCTH;

— YMEHHIi: pa3ianydue B ypOBHE TPEOOBAHUHN K CIOKHOCTU MPUMEHSEMBIX aITOPUTMOB;

— IPaKTUYECKOI'O  HCIIOJIb30BAHMUS  MPUOOPETEHHBIX  3HAHUM U yMEHHIl:
WHAUBUAYAIbHOTO y4eOHOTO OIbITa B MOCTPOCHUHM MATEeMAaTHUYECKUX MOJENIeH, BBINOJIHEHUU
HCCJIEIOBATEILCKUX MPOECKTOB.

Takum o0Opa3zom, peanu3zaius coAepkKaHHUs y4EeOHOW TUCIHUILUIMHBI OPHUEHTUPYET Ha
MPUOPUTETHYIO POJb MPOLECCYAbHBIX XapaKTEpPUCTUK y4eOHON paboOThl, 3aBUCAIIMX OT
npodmist TpoPecCHOHATHHOTO 00pa30BaHMS, TIOJTYUYCHHUS OIbITa UCIIONIB30BAaHUS MAaTEMATHKH B
COJepKATENBHBIX M MPOPECCHOHATBHO 3HAYMMBIX CHUTYAIMSIX 10 CPaBHEHHUIO C (HhOpMalIbHO-
YPOBHEBBIMU PE3YJIbTATUBHBIMU XapAKTEPUCTUKAMU O0yUEHUS.

Copepxanue y4yeOHOM IUCUUIUIMHBI pa3pabdOTaHO B COOTBETCTBUHM C OCHOBHBIMU
COJIepKaTeNbHBIMU JIMHUAMU 00y4eHUsI MaTeMaTHKeE:

— aneebpauueckasa JAuHUA, BKIIOYAIONIAs CHCTEMATH3alMI0 CBEJICHUI O 4HClaX;
U3Y4YEHHE HOBBIX U 00O0OLIEHHE paHee W3Y4YEHHBIX oOnepanuil (BO3BEJIEHUE B CTEIEHb,
U3BJIEYEHHE KOpPHS, JorapuMupoBaHue, CUHYC, KOCUHYC, TAHT€HC, KOTAaHI'€HC U OOpaTHbIE K
HUM); H3y4CHHE HOBBIX BHJIOB UHCJIOBBIX BBIpaXEHUH U (GOPMYI; COBEPIICHCTBOBAHUE
MPAKTUYECKUX HABBIKOB W BBIYUCIUTEIBHOW KYIBTYpHI, PACIIUPEHHE U COBEPIICHCTBOBAHUE
anreOpanyecKkoro amnmaparta, c(OpMHPOBAaHHOIO B OCHOBHOM IIKOJIE, M €ro HpHUMEHEHHE K
pEIIeHHI0 MaTeMaTHYeCKUX U MPUKIIAIHBIX 3a/1a4;

— meopemuKo-QyHKYUOHANbHAA  NUHUA, BKIOYAKONIAs  CUCTEMATHU3alMI0 U
pacuipeHue cBeleHUH 0 (QyHKIMIX, COBEPIIEHCTBOBAaHHE IpaUUECKX YMEHUH; 3HAKOMCTBO C
OCHOBHBIMM HJI€IMH U METOJaMHM MaTeMaTU4YecKoro aHaimu3a B 0ObeMe, MO3BOJISIOLIEM
UCCJIEIOBATh dJ€MEHTapHble (YHKIMU M peliaTh MPOCTEHIINe reoMeTpruueckre, Gu3ndeckue u
JIpyrue NpHUKiIaJHble 3a/1a4H;

— JIUHUA YPAGHEHUII U HePA6eHCHE, OCHOBAHHAs Ha IOCTPOEHUM U HCCIIEI0BAaHUU
MaTeMaTHYECKUX MOJIEJIeH, IepeceKaromascs ¢ anredpandeckoi 1 TeopeTHKO-(PyHKIIMOHAIBHOM
JUHUSAMH M BKJIIOYAIOIIas pa3BUTHE U COBEPUICHCTBOBAHHME TEXHHUKHU alreOpanvecKkux
npeoOpa30BaHM IJIsl PEIICHNS] YPAaBHEHUH, HEPABEHCTB U CUCTEM; (POPMHUPOBAHUE CTIOCOOHOCTH
CTPOUTh M HCCIEA0BaTh MPOCTEHIlINe MaTeMaTHUYeCKUe MOJETH NPU PEIICHUU IPUKIIATHBIX
3aJa4, 3a]1a4 U3 CMEXHBIX U CTIeHUaTbHBIX TUCIUILINH;



— 2eomempuyecKkaa  JUHUA, BKIIOYAIOMIAs  HAIJSIHBIE  TPEACTABICHUA O
NPOCTPAaHCTBEHHBIX (HUIypax ¥ H3YYeHHE HX CBOWCTB, ()OPMHpPOBAHHE U pPa3BHTHUE
IPOCTPAHCTBEHHOTO BOOOpaKEHUs, pa3BUTHE CIIOCOOOB TEOMETPUYECKHX H3MEPEHHH,
KOOPJMHATHOTOM BEKTOPHOTO METOJIOB /ISl PEIICHNS] MAaTeMaTHUECKUX U IPUKIIAIHBIX 33/a4;

— cmoxacmuueckas JuHUA, OCHOBaHHAs HA pa3BUTHH KOMOMHATOPHBIX yMEHHH,
NPE/ICTaBICHUNA O BEPOSTHOCTHO-CTATHCTHYECKUX 3aKOHOMEPHOCTSIX OKPYXKAIOLIETO MHpa.
Pa3nensl (TeMbl), BKIIOUYEHHBIE B CO/EPKAHUE YYEOHOH AMCIMIUIMHBI, SBISIOTCS OOLIMMU ISt
Bcex mpoduiell npodeccuoHanbHOro 00pa3oBaHUsA U MPH BCeX 00beMax y4eOHOro BpEeMEHHU
HE3aBUCHMO OT TOrO, sIBIsEeTCAs 1M Yyd4eOHas aucuuiuinHa «Martematuka» 0a30BOH WM
PO HIEHOM.

PE3YJIbTATHI OCBOEHHUA YYEFHOM JUCITATLIAHBI

OcBoenne coxaepxaHust y4eOHOW JUCLMIUIMHBI —«Maremartuka» oOecrneynBaer
JOCTH)KEHUE CTYJCHTaMU CIEAYIOIUX PEe3yIbTaTOB!

* TUYHOCHIHBIX:

— c(OpMUPOBAaHHOCTb MPEACTABICHUNH O MaTeMaTHKe KaK YHHBEpPCAJIbHOM SI3bIKE
HayKH, CPEICTBE MOJICIMPOBAHUS SIBJIEHUM U IIPOLIECCOB, UESIX U METOJaX MaTEMaTHKU;

— IIOHMMAaHHE€ 3HAYMMOCTHM MaTE€MaTHUKU JJIs Hay4HO-TEXHHYECKOro Iporpecca,
c(OpMUPOBAHHOCTh OTHOIICHHUS K MaTeMaTHKE KaK K 4YacTH OOLIEYEIOBEYECKOH KYJIbTYpbI
4yepe3 3HAKOMCTBO C UCTOPUEN pa3BUTHUSI MATEMATUKH, IBOIIOLIMEN MAaTEMaTUYECKUX HJICH;

—  pa3BUTHE JIOTMYECKOTO  MBIIUIEHUS, POCTPAHCTBEHHOIO  BOOOpa)KeHUs,
QITOPUTMUYECKOHN KYJIbTYpPbl, KpUTUYHOCTH MBIIUIEHUS HA YPOBHE, HEOOXOAUMOM Ui OyayIien
npodecCHOHATIBLHOM 1eATeNbHOCTH, Ul IPOI0JIKEHNs 00pa30BaHMs U caMOO0pa30BaHMs;

— OBJIAJICHUE MAaTEeMaTUYEeCKUMH 3HAHHUAMU M YMEHUSIMH, HEOOXOIUMMBIMU B
MIOBCEIHEBHOM JKU3HHU, Ul OCBOEHHUS CMEXKHBIX €CTECTBEHHO-HAY4YHBIX JUCLUIUIMH U
JTUCHUTUTMH  TPO(GECCHOHATBHOTO IMKJIA, IS TOJXy4eHUs OoOpa3oBaHUS B O0JIACTSIX,HE
TpeOyIOIMMX yriIyOJIeHHOM MaTeMaTH4eCKON OArOTOBKU;

— TOTOBHOCTh U CIIOCOOHOCTH K 0OOpa3OBaHHIO, B TOM YHCJIE CaMOOOpa30BaHMIO, Ha
NOPOTSDKEHUM BCEH JKU3HM; CO3HATENbHOE OTHOIIEHHE K HENpepbIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCTIEHIHOM NMpo(decCHOHANIBHOM U 00IECTBEHHOH NesTeNbHOCTH;

— TOTOBHOCTb U CIIOCOOHOCTb K CaMOCTOSITEIbHOM TBOPUYECKOW M OTBETCTBEHHOMU
NeSITebHOCTH;

— TOTOBHOCTb K KOJUIEKTUBHOW paloTe, COTPYIHHYECTBY CO CBEPCTHUKAMU B
00pa3oBaTeNbHOM, O0IIECTBEHHO MOJIE3HOM, yueOHO-UCCIIeI0BAaTENbCKOM, IPOEKTHON U IPYTUX
BUJAX JESATENbHOCTH;

— OTHOILIEHHE K MNpo(ecCHOHATBHON NeATEeIbHOCTH KaK BO3MOXXHOCTH YYacTHsl B
PELIeHNH JTUYHBIX, OOIIECTBEHHBIX, TOCYAapCTBEHHBIX, OOIIEHAIMOHAIBHBIX TPOOIIEM;

* MemanpeomMemHbvix:

— YMEHHE CaMOCTOSITEJIbHO ONPENENATh LENU ACSITEIbHOCTH U COCTABJIATH IUIAHBI
JEATENIBHOCTH;  CaMOCTOSITENIBHO — OCYLIECTBJIATh, KOHTPOJIMPOBaTH U  KOPPEKTUPOBATH
JESATENIBHOCTD; MCIIOIb30BaTh BCE BO3MOXKHBIE PECYPCHI AJIs JOCTUKEHMSI TIOCTABJICHHBIX LENen
U peajn3aluy MIaHOB JIeATEIbHOCTH; BEIOMPATh YCIEIIHbIE CTPATETHH B PAa3IMYHBIX CUTYALIMSIX;

— yMEHHE MNPOAYKTUBHO OOHIaThCS M B3aUMOJIEHCTBOBATh B IPOIECCE COBMECTHOM
NEeSTeNIbHOCTH, YYUTHIBaTh MO3ULMU JPYIMX YYaCTHMKOB JESITENbHOCTH, dS((PeKTUBHO
paspeniaTh KOH()IUKTHI,



— BJIQJICHUEC HaBBIKAMH ITO3HABATEIHHOM, YYECOHO-MCCIICIOBATEIHCKON U TPOSKTHOU
NESTEIIbHOCTH, HAaBBIKAMU  pa3pelieHuss Mpo0JieM; CIOCOOHOCTh H  TOTOBHOCTh K
CaMOCTOSITEIbHOMY MOMCKY METOJOB PEIICHUs MPAKTUYECKUX 3aJ]1ad, MPUMEHEHUIO Pa3InYHBIX
METO/IOB IMO3HAHUS;

— TOTOBHOCTh M CIIOCOOHOCTH K CAaMOCTOSTEIbHOW WH(OPMAIMOHHO-TTO3HABATEIIBHOMN
NEeSTEIbHOCTH, BKIIIOYash YMEHUE OPHUEHTHUPOBATHCA B PA3IUYHBIX MCTOYHHMKAX HWH(pOpMaluu,
KPUTHYECKH OIICHMBATh W MHTEPIPETUPOBATH MHGPOPMAIUIO, MOIYYaeMYI0 M3 Pa3IUYHBIX
HUCTOYHUKOB;

— BIIJICHHUE S3BIKOBBIMHU CPEACTBAMM: YMEHHUE SICHO, JIOTMYHO U TOYHO M3JIaraTh CBOIO
TOYKY 3PEHUSI, UCII0JIb30BaTh a/IEKBATHBIC SI3bIKOBBIC CPE/ICTBA;

— BJIAJICHUEC HaBBIKAMH MO3HABATEIILHON pEeQUIEKCHH KaK OCO3HAHUS COBEPIIACMBIX
JIEMCTBUM M MBICIUTEIbHBIX MPOIECCOB, X PE3yJIbTATOB U OCHOBAHUM, TPAHUI] CBOETO 3HAHUS U
HE3HaHMs, HOBBIX MTO3HABATEIBHBIX 33/1a4 U CPEACTB JJI UX JOCTUXKEHUS,

— LEJCYCTPEeMJICHHOCTh B IOUCKAaX M MPUHATUU PELICHUH, COOOpa3sUTEeNbHOCTh H
WHTYULUS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX IMPEACTABICHHUI; CHOCOOHOCTh BOCIHPHHUMATH
KpacoTy U TapMOHUIO MUDA;

*NpPeoOMemHbIX:

— c(hopMupOBaHHOCTH MPEJCTABICHUN O MaTeMaTUKE KaK YaCTU MUPOBOU KyJIbTYpHl U
MeCTe MaTeMaTUKH B COBPEMEHHOM NMBWJIM3AIMH, CIOCOO0AX OIMUCAHUS SIBICHHUH pPEaTbHOTO
MHpa Ha MAaTEMaTHYECKOM SI3BIKE;

— c(OpPMHUPOBAHHOCTh NPEJICTABICHUNH O MAaTEMAaTUUYECKUX MOHATHUIX KaK Ba)KHEUIIUX
MaTeMaTHUYECKUX MOJENSAX, TO3BOJSIOIINX OMKUCHIBATh U U3y4aTh Pa3HbIC MPOLIECCHl U SABIICHUS;
MOHMMAaHKE BO3MOKHOCTH aKCHOMATHYE€CKOT'0 TOCTPOCHUS MaTEMaTHUECKUX TEOPHii;

— BJIaJICHUE METOJaMH J0Ka3aTelIbCTB U allTOPUTMOB PELICHHUS], YMEHUE UX TIPUMEHSTb,
MIPOBOAMTH JOKA3aTENbHbBIE PACCYKACHUS B XOJI€ PELICHUS 3a1a4;

— BJIaJICHUE CTAaHAAPTHBIMU MpPUEMaMHU PEHICHUS PAlMOHAIBHBIX M UpPPAIMOHATIbHBIX,
MOKAa3aTeNIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHH W HEPaBEHCTB, MX CHCTEM;
WCIIOJIb30BAaHNE TOTOBBIX KOMIBIOTEPHBIX MPOrPaMM, B TOM YKCIIE VIS TIOUCKA MTYTH PEIICHUS 1
WJUTIOCTPAIINH PEUICHUsI ypaBHEHUN U HEPABEHCTB;

— c(hOpMHUPOBAHHOCTh TMPEACTABICHUI 00 OCHOBHBIX TMOHSTHUSAX MaTeMaTHYECKOTO
aHalM3a M UX CBOWCTBaX, BIIAJICHHE YMEHHEM XapaKTepU30BaTh TMOBEACHUE (DYHKIIMIA,
MCII0JIb30BAHUE MOTYYEHHBIX 3HAHUH /17151 OMMCAaHUs U aHAJIN3a PEAIbHbIX 3aBUCUMOCTEN;

— BJIQJICHHE OCHOBHBIMU MOHATHSIMU O MJIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUECKUX
¢durypax, uX OCHOBHBIX CBOMCTBaX; C(hOPMHUPOBAHHOCTh YMEHHUS PACO3HABATh T€OMETPUUECKUE
burypel Ha uepTexax, MOJEIIX W B peaJbHOM MHpE; MPUMEHEHHE HW3yYEHHBIX CBOMCTB
reoMeTpuueckux ¢uryp u GopMyn IS PEIICHHS TeOMETPUYECKMX 3a7ad M 3aJad ¢
MPaAKTUYECKUM COJIEP )KaHUEM;

— c(OopMHUPOBAHHOCTh TPENCTABICHUM O TpoIeccaXx U SABJICHUSIX, HWMEIOIINX
BEPOSITHOCTHBIA XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pEalbHOM MHPE, OCHOBHBIX
MOHATHUAX AIEMEHTApPHOM TEOPHUM BEPOATHOCTEN; YMEHUU HAXOJUTh U OLEHUBATH BEPOATHOCTHU
HACTYIUICHHSI COOBITHI B MPOCTEUIITNX MPAKTHUYECKUX CUTYAIUSX U OCHOBHBIE XapaKTEPUCTUKU
CIIy4alHBIX BEJIMYUH;

— BIIaJIeHWE HaBBIKAMHM HWCIOJIB30BAHUS TOTOBBIX KOMITBIOTEPHBIX IPOTPaAaMM IIPH
peIIeHUH 3a/1a4.

1.4. Koin4ecTBO 4acOB HA OCBOCHHE NPOIrPaMMbl y4eOHOMH TUCHUIINHBI:



MaxkcumanbHast yuebHas Harpy3ka — 410
OO0s3arenbHas ayauTopHas yaeOHast Harpy3ka — 273
CamocrositenpHas paborta oOyuaromierocs - 137



2.CTPYKTYPA U COJAEP)KAHUE YYEBHOU JUCHUILINHBI

2.1. O0bEéM yueOHOl JMCUMIIMHBI M BUABI Y4eOHO# padoThl

Bua yueOHoii padoThl

Oovem uacoe

MaxkcumasnbHasi yueOHasi HAarpy3Ka (Bcero) 410
O0s3aTesIbHAsI Ay IUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 273
B TOM YHCJIE:
nabopaTtopHbie PabOTHI -
MIPAKTHYCCKHUE 3aHATUS 167
KOHTPOJIbHBIC PaOOTHI 14
KypcoBas pabota (npoekt) (eciu npedycmompeno) -
CamocrosiTesibHasi padoTa o0yuyarerocs (Bcero) 137
B TOM 4HCJI€:
Ilpopabomxka koucnexma nexkyutl. Paboma c yueonvim mamepuanom. Omeemsi 24
Ha KOHMPOIbHblEe 80NPOCHL.
Pewenue 3a0au. 57
Tloocomoska memamuueckux coooujeHul 16
Iloocomosxka memamuueckux pegpepamos 10
Buvinonnenue unousuoyanvhvix 3a0anui 16
Paboma ¢ oononnumenvroii tumepamypoti 14

Hpomeofcymouuaﬂ ammecmauus 6 ¢0pM€ IK3amena




KanennapHo TremaTndeckoe NJIaHHPOBAHHE U CO/Iep:KaHNe y4eOHOH AuCcHMILVINHEBI «MaTeMaTnka: aaredpa, Ha4yajaa MaTeMaTHYeCKOro

aHaJ/In3a, reoMeTpus» | Kypc¢

HaumenoBanue Conep:kaHue y4eOHOT0 MaTepHuaJia, MpakTUu4YecKue padboTbl, CAMOCTOATEIbHAS O0bem 4yacoB | YpoBeHb
pa3iesioB M TeM paboTa o0y4ammxcs YCBOEHHS
Ilosmopenue Bxonnoii konTposib mo Marepuasiam MbOY CII
2 2
Beenenue MaremaTiika B HayKe, TEXHUKE, HKOHOMHKE, HWH(OPMAIMOHHBIX TEXHOJIOTUSX U 1
MpPaKTUUYEeCKON aesTenbHOCTU. llenn w 3agaum u3ydeHuss MaTeMaTHUKUA HpPU OCBOCHUU 1
cnenuanbHoctel CI10
Pa3nen 1. Anreopa 43
Tema 1.1. Cojaep:xkanue yueOHOro MaTepuaJa
Pa3Burue noHATUS O I_IeJ'ILIe W pallMOHAJIbHBIC YK CJla
qHeae JlelicTBUTENbHBIC YKCIIA 4 5
Ipubnusicennvie 8vluucieHUs
Komnnexcnvie uucna
Ilpakmuueckue 3anamusn:
v Apudmernueckue JCHCTBHS Hall YUCIaMH, HAXOKIEHHE TIPUOIMKEHHBIX 3HAYCHUH
MOTPEIIHOCTH BBIYMCIICHUN, CPAaBHEHUE YHCIIOBBIX BBHIPAKEHUI. 2
v" TIpuGnuKeHHbIE BEIYMCIICHHS M PEIIECHUS MPUKIIAIHBIX 3a/1a4.
Camocmosmenvras paboma 00y4aowuxcs.:
IIpopabomxka Koncnekmos 3auamuil. 5
Paboma ¢ oononnumenvuou aumepamypou.
Buinonanenue oomawnux 3a0anuii
Tema 1.2. Kopuu, Conep:xanue yueOHOro MaTepuaJa
creneHu u gorapudgmsel | Kopau HatypaabHON CTENEHHU U3 YMCIIA U UX CBONCTBA 1
CreneHu ¢ paliMoHaJIbHBIMU NTOKA3aTENSIMH, UX CBOMCTBA 1
CreneHu ¢ JeHCTBUTENBbHBIMU TMOKazaTensiMu. Ceolicmea cmeneHu ¢ OeucmeumenbHbiM 2 2
nokasamesnem
Jlorapudm. Jlorapudm uucna. OCHOBHOE Jorapu(MHUECKOE TOXKAECTBO. [lecaTHuHBIE H 5

HaTypaJbHbIE JJOrapu(MBbI

10




[IpaBuna aeiictBuii ¢ orapudmamu. [lepexo kK HOBOMY OCHOBaHUIO

[IpeoOpazoBanue anreOpandeckux BoIpakeHud. [IpeoOpazoBaHue palMOHAIBHBIX,
UPPallMOHAIIBHBIX, CTEIIEHHBIX, IOKA3aTeNIbHBIX U JIOTapU(PMUUECKUX BbIPAKECHUM

KonTtpoJsabHas padora Nel

Ilpakmuueckue 3anamus:
v BbIYKCIIEHHE U CPaBHEHUE KOPHEN. BhINoNHeHne pacyéToB ¢ paaruKalaMy.
v’ PellleHue UpPaIMOHAIBHBIX YPABHEHUIA.
v' HaxoxaeHue 3HaueHul cTeneHei ¢ PALMOHAIIBHBIMYA NTOKA3aTEISMMU.

CpaBnenue creneneil. [IpeoOpa3oBanusi BeIpaXKEHUH, COAEPIKALINUX CTEICHHU.
v Haxoxaenue 3Ha4eHuii Jorapu)ma 1o npou3BoJILHOMY OCHOBaHuI0. Ilepexon
OT OJTHOTO OCHOBAHUS K JIPYTOMY.
v’ Belunciienne u cpaBHeHue jjorapudmoB. JlorapupMupoBaHue u
MOTEHIIMPOBAHUE BBIPAIKCHHIA

14

CamocmosmenvHnas paboma o0yyaowuxcsi:

Boinonnenue oomawinux 3adanuii.

IIpopabomxka xoHncnekmos.

Tloozcomosums ucmopuueckyio Cnpasky o pazeumui NOHAMUsL «KOPEHbY C NOMOUBIO
uHmepHema.

Pasznen 2. ®Dynkunu

49

Tema 2.1.
DyHKIUH, X CBOICTBA
U rpaguKu

Oynkiuu. O61acTh ONpeAeIeHUs] 1 MHOKECTBO 3HaUCHUM; rpaduK (PyHKIIUU, TOCTPOSHUE
rpadukoB pyHKINHN, 3aJaHHBIX PA3JIMYHBIMH CIIOCOOAMU

CBoiicTBa (I)YHKI_II/II/IZ MOHOTOHHOCTB, YCTHOCTH, HECYECTHOCTb, OI'PAHUYCHHOCTD,
NEPpUOANIHOCTD

ITpomerxyTku Bo3pacTaHus ¥ yObIBaHUS, HAUOOJIbIIIEe U HAUMEHbILIEe 3HAUYCH U, TOUKU
JKCTpeEMyMa

I'padpuueckas unrepnperanus. [Ipumepsl GyHKIMOHAIBHBIX 3aBUCUMOCTEN B peaibHbIX
Iporeccax U sIBIEHUSIX

Apudpmerndeckue oneparuu Haj QyHKIHAMHU. CroxxHas GyHKuus (KOMIO3UIIHS).
Ilonamue o nenpepvigHocmu pynKyuii

O6patusbie hyHKIMU. Ob1acmb Onpedenenus U MHONCeCMB0 3HAYeHUL 0OpAmHOU
Gdynxyuu. I'pagpux obpammnoi hynkyuu

10

KonTpoabHas padora Ne2

11




Tema 2.2

CreneHHble,
NoKa3aTeJbHbIE,
Jorapudpmuveckue H
TPUTOHOMeTpUYecKHe
¢pynkumnu. OéparTHbie
TPUTOHOMeTpUYecKHe
byHKuun

Onpenenenus GyHKIUNA, X CBOWCTBA U TpayKH.

[TpeoGpazoBanus rpaduxoB. [lapanienbHbIi HepeHOC, CHMMETPHS OTHOCHTEIBHO OCeit
KOOPJAMHAT U CUMMETpPHS OTHOCUTEIIBHO Havajga KOOPAUHAT, CHMMETPHS OTHOCHTEIBHO
IpsSIMOH Y = X, PaCTSDKCHHE U CKaTHE BJIOJb OCeH KOOpAWHAT

Ilpakmuueckue 3anamusn:
v' TIpuMepsl 3aBUCUMOCTEN MEXY IEPEMEHHBIMH B PEABHBIX MPOIIECCAX U3

cMexHbIX quctuminH. Onpeaenenue ynkuuii. [loctpoenue u urenue rpadukos
GbyHKIHi.

v Uccnenosanue QpyHKIHH.

v' CBoWiCTBA JINHEHHOM, KBAPaTHYHON, KyCOUHO-TMHEWHOM U JIPOOHO-TUHEHHOM
¢bynkuuii. HempepsiBHBIC U TepHOAHYECKIE (PYHKITUH.

v' CBoiicTBa U rpa)MKu CHHYCa, KOCHHYCa, TAHTCHCA M KOTaHTEeHCa.

v' OGparusie GyHKIMU 1 UX rpapukn. OOpaTHbIE TPUTOHOMETPHUYECKUE DYHKIIHH.
[Ipeobpa3zoBanus rpaduka pynkuuu. ['apmonnyeckue xonedanus. [Ipukianneie
3aJauu.

v' TlokazaresnbHble, TOrapu(GMUIECKHE, TPUTOHOMETPHYCCKUE YPAaBHEHUS U
HEpaBEHCTBA.

22

KonTpoabHas padora Ne3

Camocmosmenvras paboma 00y4aowuxcs.:

Buinoanenue oomawnux 3a0anuil.

Iloobop u npopabomka 0ONOIHUMENbHOU TUMEPAMYPBL.
Ilpopabomka KOHCneKmMos 3ansmuil.

Iloo6op mamepuana ons 6eceovl « Pazsumue nonamus pyHKyuuy

12

Pazoen 3. I'eomempusn

59

Tema 3.1.
IIpsimble ¥ MI0CKOCTH

Copep:xaHue y4eOHOro MaTepuasa

Bzaumuoe PAaCIOJIOKCHHUC IBYX IIPSAMBIX B IPOCTPAHCTBC

HapaJ'IJ]eJ'ILHOCTL HpSIMOﬁ 1 IJIOCKOCTH

12




B MPOCTPAHCTBE

[TapannenbHOCTh MIIOCKOCTEMN

IlepnieH IMKYISAPHOCTD NPSAMOM U IIJIOCKOCTH

[lepnienIuKynsip ¥ HAKJIOHHAs

Vbl MEXAY NPSIMON U TNIOCKOCTHIO. JIByrpaHHbIN yroJl

Vel Mexay miockocTsiMu. [lepneHauKyIsipHOCTh IBYX MJIOCKOCTEN

I'eomeTpuueckue npeodpazoBaHusi IPOCTPAHCTBA: TAPAJUICTbHBINA IEPEHOC, CUMMETPHS
OTHOCHUTEJIBHO IJIOCKOCTU

[TapannensHOe poeKkTUpOBaHUE. [110wads opmozonansvHotl npoekyuu. YI3o0paxkenne
POCTPAHCTBEHHBIX (hUTYp

KonTpoabHasi padora Ne 4

Hpaxmuttecxue 3anamus:

v

ANANENE NN

<

v
v
v

IIpu3HaKy B3aMMHOTO PACIIOIOKEHHUS IPSAMBIX.

VYrois Mexay npssMbIMU. B3auMHOE pacrosnoKeHue NpsMbIX U INIOCKOCTEN.
IlepnenauKyIsip ¥ HaKJIOHHAS K IUNIOCKOCTH.

Yroa mexay npsiMoi U IJIOCKOCTBIO.

Teopembl 0 B3aMMHOM PacIIOI0KEHUH NIPAMOU U INIOCKOCTH.

Teopema o Tpex nepneHAuKyIsIpax.

ITpusHaky u cBOMCTBA NAapAJUIEIBHBIX U EPIEHAUKYIISIPHBIX IIJIOCKOCTEN.
PaccrosiHME OT TOYKH 10 TNIOCKOCTH, OT MPSMON 10 INIOCKOCTH, PACCTOSTHUE MEXKIY
IIJIOCKOCTSIMU.

PaccrosiHMEe MeX Iy CKPEIMBAIOIIUMHUCS MPSAMBIMHA, MEXIY TPOU3BOJIbHBIMU
¢urypamu B NpoCTPaHCTBE.

[TapajrenpHOE IPOEKTUPOBAHUE U €r0 CBOMCTBA.

TeopeMa o 1uIomaAX OPTOrOHAIBHON IMTPOCKLIUHA MHOTOYTOJIbHUKA.
B3anMHoe pacnosnoxeHne NpocTpaHCTBEHHBIX (QUTYP.

15

Camocmosmenvhas paboma 00y4aouuxcsi:

Buvinonnenue oomawnux 3a0anuil.

IIpopabomxka Koncnekmos 3auamuil.

Koncynemayus no mpyousim eonpocam yuebHo2o mamepuand.
1loob6op u npopabomxa 0ONOIHUMENbHOU TUMEPAMYDUL.

11

13




Tema 3.2.
Koopaunartsl u

BEKTOPBI

Copep:xkaHue y4eOHOro MaTepuaa

[IpsimoyronbHas (1ekapToBa) cucTeMa KOOPAMHAT B IPOCTPAHCTB

dopmysia pacCTOSHUS MEXKAY ABYMS TOUKAMHU

Bextopsl. Monynb Bekropa. PaBeHCTBO BeKTOpOB. Cll0)KEHHE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha YHCJIO

Koopaunarsl BekTopa. CkajisipHOE TPOU3BEJCHUE BEKTOPOB

YpaaeHust chepsl, INIOCKOCTH U IPSIMOU

Paznoxxenne BCKTOpA 110 HAITPABJICHHUAM

Yron mexay 1Byms Bekropamu. [Ipoeknus BEKTopa Ha OCb

Hcnonns3oBanne KOOpAUHAT U BEKTOPOB IIPpHU PCHICHUN MATCMAaTUYCCKUX W IMIPHUKIIAIHBIX
3aga4

KonTpoJbHas paGora Ned5

Ilpakmuueckue 3anamus:
v’ JlekapToBa cucTEMa KOOPAUHAT B IPOCTPAHCTBE. PaccTosHME MEKTY TOUKAMH.

v' JIeWicTBHSA ¢ BEKTOPAaMH, 3aIaHHBIMK KoopanHaTtaMu. CKaspHOE TPOU3BEICHHE
BEKTOPOB.

v BeKTOpHOE ypaBHEHHE IPSAMOM U IIIOCKOCTH.

v VYpaBHeHHE OKPYKHOCTH, CHEPBI, TNIOCKOCTH.

v Vcnons30BaHKre BEKTOPOB MPH JIOKA3ATENLCTBE TEOPEM CTEPEOMETPHH.

Camocmosmenvras paboma 00y4aouwuxcs.:

110060p u uzyuenue OonoOIHUMENLHOU TUMEPAMYPbL.

Buvinonnenue oomawmnux 3a0anuii.

Iloozomoska coobwenus «/lexapmossbi KOOPOUHAMBL 8 NPOCMPAHCINGE»

11

Pa3nes 4. OCHOBBI TPUTOHOMETPHH

47

Tema 4.1.
OcHOBHBIE NOHATHUSA

Panuannas mepa yria. BpamarensHoe aBukenne. CHHYC, KOCUHYC, TAHT€HC M KOTAHT'€HC
qucia

Tema 4.2.

OcHOBHBIE
TPUTOHOMETPUYECKHEe
TOKIECTBA

®opMmyisl cnoxkeHns. Popmyibl IPUBEICHUS

(DOpMy.TIBI YABOCHUA q)OpMyJ'IBI IMMOJIOBUHHOT'O yTJIa.

14




Tema 4.3.
IIpeodpasoBanue
MPOCTEHIIUX
TPUTOHOMETPHYECKUX
BbIPaKeHU I

[Ipeobpa3oBanre CyMMBbI TPUTOHOMETPUYECKUX (PYHKIIUN B IPOU3BEICHUE U
IIPOU3BENECHUS B CYMMY

Bripaxkenue TpuronomeTpuieckux (GyHKIUN yepe3 TAaHreHC MOJIOBHHHOIO apryMeHTa

KonTpoabHas padora Ne6

Tema 4.4
Tpuronomerpuveckue

YPaBHEHHS U
HepaBeHCTBA

OO6paTHble TPUrOHOMETpUYECKUE PYHKIIMH. APKCUHYC, apKKOCHHYC, ApKTaHI'€HC

[Ipocreiiuye TPUroHOMETPUYECKUE YPAaBHEHUS

[Ipocreiimune TpUroHOMETpUYECKHE HEPABEHCTBA

KountpoabsHnas padora Ne7

Rl [ NP R |(Rr| R

Ilpakmuueckue 3anamus:
v’ PajMaHHBIA METOJ M3MEPEHHUS YIIIOB BPAILEHUS M CBSI3b C IPayCHOU MEPOIA.

OcCHOBHBIE TPUTOHOMETPUYECKUE TOXKAECTBA.

DOopMyJIbI CIOKEHUS.

DopMyIIbl yABOCHHUS.

[Tpeobpa3oBaHre CyMMbI TPUTOHOMETPUYECKUX (DYHKIIMI B IIPOU3BENICHUE,
npeoOpa3oBaHue MPOU3BEICHHSI TPUTOHOMETPHUYECKIX (PYHKIIUH B CYMMY.
OO6paTtHble TpUroHOMEeTpUUYecKre QYHKIMU: apKCUHYC, ApKKOCHHYC, apKTaHT'€HC

AN NI NERN

HpOCTCﬁMHC TPUTOHOMCTPUYCCKNUEC YPABHCHUS U HCPABCHCTBA.

ASENIEN

Pemienue TPUTOHOMCTPHICCKUX ypaBHeHI/Iﬁ n CUCTEM
v

22

Camocmosmenvuas paboma 06y4aouuxcsi:

Buinonnenue oomawmnux 3adanuii.

Iloo6op u npopabomxa 0onoIHUMENbHOU TUMEPAMYDUL.

Paboma ¢ mabruyamu.

IToozomosums coodbwenus «Pazsumue mpuconomempuuy, « Tpueonomempuueckue

DyHKYUUY»

14

Pa3zoen 5. 'eomempusn

48

Conep:kanue y4eOHOTro MaTepuaa

Tema 5.1.

| Bepuius! peGpa, rpaHy MHOTOTpaHHHUKA. Pazsepmia.

15




MHOrorpaHHuKH

Mmuozoepannvie yenol. Buinyknvie mnocoepannuku. Teopema Jiinepa

IIpusma. IIpsamas u nakronnas npusma. llpaBunbHas npusMma.

[Tapamenenunen. Kyo

IInpamupa. IlpaBunbHas nupamuaa. Y ceueHHas nupamuja. Terpasap

Cummerpu B KyOe, B mapajienenumnese, B npusme u nupamuae. CeueHus Kyoa, Ipu3mMbl U
U PAMH/TBI

[IpencraBieHre 0 MPaBHIBHBIX MHOTOTPAHHUKAX (TETpad’ap, KyO, OKTadAp, MOACKadap U
HUKOCAdIP)

KontpoabHas padora Ne 8

Ilpakmuueckue 3anamus:
v' Tlpusma. Penienue 3a1au.
v’ Tlapamienenunen. Pemenue 3amau.
v' Tupamuna. Penienue 3aau.
v Pelenue 3a1a4 10 TeMe «Y CeuEHHas IIMPaMUIa
v’ Penrenue 3a1a4 1o reme «IIpaBrIbHbIE MHOIOTPAHHUKI

Camocmosimenvhas paboma 00y4aowuxcs:
Buvinonnenue oomawmux 3a0anuii.
IIpopabomka KOHCnEKmMO8 3aHsAmull.
Koncynemayus no mpyouwsim eonpocam yuebHo2o mamepuaa.
1loo6op u npopabomxa 0onoIHUMENbHOU TUMEPAMYDUL.
Iloozomoska cooowernuii:
a) Ilpasunvhvie MHO2OCPAHHUKU
0) Ilnamonoswvl mena.

14

Coaep:xaHue y4eOHOro MaTepuaJia

Tema 5.2.
Tena u moBepxHOCTH
BpAalleHUs

Hunuuap. OcHOBaHME, BBICOTA, 0OKOBAsI IOBEPXHOCTH, 00pa3yroIias, pa3BepTKa

Konyc. OcHoBaHue, BbicOTa, 00KOBasi IOBEPXHOCTh, 00pa3yrolas, pa3BepTka
Y ceu€HHBIN KOHYC

OceBoe ceueHne U CCUCHUS, ITAapaJIJICJIbHBIC OCHOBAHHUIO

Iap u cdepa. Ux ceuenus. KacarenpHas miockocTs K chepe

KonTtpoJsbHas padora Ne 9

Ilpakmuueckue 3anamusn:
v’ Penrenue 3aga4 no reme «L{umunaap»
v Penienue 3a1a4 mo reme «Konycy

16




v’ Pemrenue 3agau no reme «Illap u cdhepar
v' TlocTpoeHre ceyeH il IIUITMHJIPa, KOHYCa, [1apa

Camocmosmenvuas paboma 00y4aouuxcsi:
Buinonnenue oomawnux 3a0anuil.

Iloobop u npopabomxa 0ONOIHUMENbHOU TUMEPAMYPbL.
Ilpopabomka Koncnekmos 3ausamuil.

Iloocomosumw coobwenue « Tena epawyenusLy

10

Pa3znen 6. Hauajia MaTeMaTH4€CKOro aHAJIM3a

58

Tema 6.1.
ITociienoBaTeJLHOCTH

CrniocoObl 3a1aHMs U CBOMCTBA YHUCIOBBIX MOCIEI0BATENbHOCTEN. [lonamue o npedene
nocnedosamenvrHocmu. Cywecmeoganue npedeid MOHOMOHHOU 02PAHUYEHHO
nocneoosamenbHoOCmu

CYMMI/IpOBaHI/Ie ocJieoBaTelIbHOCTEN. becKkoHeuHOo Y6BIB8.IOH_[8.5{ TCOMCTpHUYICCKasd
Iporpeccusda u ec Cymma.

TeMma 6.2.
IIpousBoanas
byHkuun

[TonsiTHe 0 MPoON3BOAHON (PYHKIINH, €€ TeOMETPUUECKUN 1 (PU3NUECKHI CMBICIT

HpOI/I3BOIlHI)I€ CYMMBEI, pa3HOCTHU, IPOU3BCACHH A, YaACTHLIC

IIpon3Bo/IHbIE OCHOBHBIX JIEMEHTAPHBIX (PYHKIIMH

YpaBHeHHE KacaTeIbHOU K TpaQuKy GyHKINN

[TpuMmeHeHne MPOU3BOTHON K HCCIISTOBAHUIO (DYHKIIMH U IIOCTPOSHUIO TPadUKOB

IIpoussoonvie obpamuou hyHKyuu u KoMno3uyuu QyHKyuu

HpI/IMepH HCIIOJIb30BaHUA HpOH3BO,Z[HOfI AT HAXOXKICHU A HAUTTYyUICT O PECUICHUA B
MPUKIIAAHBIX 3aaa4ax

BTOpaH MMponu3BOJaHasd, €€ FCOMeTpI/I‘{eCKI/Iﬁ u (I)I/I3I/I‘IGCKI/II\/'I cMeic. HaxoxaeHue CKOpPOCTH

JUIs ITpoliecca, 3aJaHHOTo GopMyJioi U rpadukoM

KonTpoabHas padora Nel0

Tema 6.3.
HHurerpay u ero
NpUMEHeHHe

IlepBooOpazHas 1 UHTETpa

[IpumeneHue omnpeeeHHOro MHTerpaja s HaX0KISHUS TUIOIIa I KPUBOIUHEIHHON
tpanenuu. @opmyna Herorona—Jleitonuna

[Ipumepsl npuMeHeHHs] MHTErpajia B PU3UKE U T€OMETPUN

KonTpoabHas padora Nell

17




Hpakmuqecmte 3aHamusA:
v" Yucnosas IIOoCJICI0BATCIIbHOCTD, CIIOCOOBI €€ 3aaHus1, BBIYUCICHUS YJICHOB

nocnenosarenbHocTu. [Ipenen nocnenoBarenbHocTH. beckoneuno yobIBaromas
reoMeTpHuyecKas mporpeccusi.

[Ipou3BoHas: MEXaHUYECKUNA U TEOMETPUYECKHUM CMBICI POU3BOIHOM.
[TpaBuna u popmynsl 1udhepeHunpoBaHMs.

Tabnuia npou3BOIHBIX AIIEMEHTAPHBIX (QYHKINH.

[TpousBoHAS CIIOKHON (PYHKITHH.

YpaBHeHHE KacaTeabHOU B 001IEM BHIC.

[Tpusnak Bo3pactanus (yObiBaHus) pyHKINN

AN NI NI VNN

Haxoxnenne HanOoIIbIIero, HANMEHBLIETO 3HAYCHHUS i OKCTPEMAIIbHBIX 3HAUCHUI
GbyHKIIH.

HccnenoBanue GyHKINH C TOMOIIBIO IPOU3BOTHOM.

Nurerpanrn.

[lepBoobOpaznas.

Teopema Hprorona—JIeiiOnuna.

[IpuMeHeHre HHTErpajia BEIYUCICHUIO (PU3MYECKUX BEIIMYMH U TUIOLIAJICH.

AN NI NERN

<

26

Camocmosmenvras paboma 00y4aouwuxcs.:
Buinoanenue domawnux 3a0anuil.

Paboma ¢ oononnumenvuoi aumepamypou.
IIpopabomka mpyouwix mem npocpammul.
Ilpopabomka Koncnekmos 3anHamuil.

18

Pa3zoen /. KoMOMHATOpPHKA, CTATUCTHKA U TEOPHUsS BepOSATHOCTeM

22

Tema 7.1.
DJIeMeHThI
KOMOMHATOPHUKH

OcHOBHbIE TOHATHSA KOMOMHATOPHUKH. 3a7aud Ha MOACUET Yncia pa3MelleHui,
MEPECTAHOBOK, COYETAHUI

Pemrenne 3amau no BapuanTam

®opmyna ounoma HeroToHa. CBoiicTBa OMHOMUHANBHBIX KO3 duimeHToB. TpeyroibHuK
ITackais

18




Camocmosmenvuas paboma 00y4aouuxcsi:

Iloobop u npopabomxa 0ONOIHUMENbHOU TUMEPAMY DL,
Buinoanenue domawnux 3a0anuii.

Iloocomoeka coobwenus « M3 ucmopuu KoMOUHamMopuKuy

Tema 7.2.
DJ1eMeHThI TeOPUH
BEPOSATHOCTEM

Co0bbITHE, BEpOSITHOCTH COOBITHS, CIIOKEHHUE U YMHOXKEHUE BEPOATHOCTEN. [lonamue o
Hezasucumocmu coobimuii. J{uckpemuas ciy4yaiunas e1utiuna, 3aKoH eé pacnpeoeieHusl.
Yucnosvie xapakmepucmuku OUCKPemHOU CIy4alHol enununsl. Ilonsamue o 3akone
bonvuux uucen

Tema 7.3.
J1eMeHThI
MaTeMaTH4YeCKOH
CTATHCTHKH

[IpencraBnenue naHHBIX (TaOIHIIBI, TUATPAMMBI, TPAPHUKH ), 2eHEPANbHASL COBOKYNHOCHIb,
8blbOpKa, cpednee apugmemuuecxkoe, meouana. Ilousmue o 3a0auax mamemamuyeckou
CMamucmuxu.

Pewenue npaxmuueckux 3a0au ¢ npumeHeHuem 6epOoSMHOCIHbIX MENM0O08

Ilpakmuueckue 3anamus

v HWcropus pa3BUTUS KOMOMHATOPUKH, TEOPHH BEPOSITHOCTEN M CTATUCTUKU M UX
POJIb B PA3IMYHBIX cepax YeITOBEUCCKON KUZHEICATCIILHOCTH.
[TpaBuna KOMOMHATOPUKH. PerieHne KoOMOMHATOPHBIX 3a/1a4.
Pa3zmemienus, couetanusi 1 NEPECTaHOBKH.
bunom Herorona u tpeyronpHuk [Tackas.
Kitaccnueckoe onpenieneHne BEposITHOCTH, CBOMCTBA BEPOATHOCTEH, TEOPEMA O
CyMME€ BEPOSITHOCTEN
Brrunciienue BepositHocteil. [Ipeacrapienre yncnoBbiX JaHHbIX. [Ipuknaanbie
3aJ1a4yun

AN NN

<

v

CamocmosmenvHas paboma 00yuawuxcs:

Bouinonnenue oomawnux 3adanuil.

Ilpopabomka KOHCneKmMos 3ansmuil.

Iloozomosums coobuenue «llpoucxoscoenue meopuu eeposmuocmeiry, « Ciyuatinvie
GENUUUHBLY.

Pa3zoen 8. eomempusn

22

Tema 8.1.

Copep:kaHue y4eOHOro MaTepuaa

O06mwem u ero u3mepenne. MarerpansHas ¢popmyna o0bema

19




HN3mepenus B
reoMeTpuu

®opmyssl 00beMa Kyba, IpSIMOYTOJIBHOTO Napajuieenuneia, Ipru3Mbl, THPaMUIbI

Dopmysbl 00bEMA MWIMHIPA U KOHYCa

(DOPMYJ'IBI miomanay IMOBEPXHOCTHU NUIIMHAPA U KOHYCa

@dopmyiel 00beMa H1apa ¥ iomaan chepsl

ITogo6ue Ten. OTHOMIEHUE TUIOMACH TOBEPXHOCTEH M 00BEMOB MTOOOHBIX TEJ

KonTposbHas padora Ne 12

Ipakmuueckue 3anamus:
v' Haxoxenue 006eMOB Ky0a, Tapajuiesienurena, Ipu3Mbl
v’ Haxoxienue 00bEMa MUpaMu/Ibl
v’ Haxoxenue 00beMOB LIJIMH/IPA, KOHyCa | 11apa
v/ HaxoieHue IUIoIa [y MOBEPXHOCTH [MIMHIPA, KOHYyCa ¥ Inapa

Camocmosmenvhas paboma 00y4aowuxcs.:
Buinonnenue domawnux 3a0anuil.

1Iloo6op u npopabomka 0OnOIHUMENbHOU TUMEPANYPYL.
IIpopabomka KOHCnEKmMO8 3aHsAmull.

Iloocomosumu becedy « nmezpanvHble senudunbly

Pa3zoen 9. YpaBHeHUs] U HePaBeHCTBA

30

Tema 9.1.
YpaBHeHHUS U CHCTEMBI
ypaBHEeHU

PaBHOCWIIBHOCTH ypaBHEHUI, HEPABEHCTB, CUCTEM

OCHOBHbIE IPUEMBI HX pEIIeHUs (pa3iokeHHue Ha MHOXHTEIH, BBEJCHNUE HOBBIX
HEU3BECTHBIX, II0JICTAHOBKA, rpapUuecKuii METox)

PaIII/IOHaJ'II)HI)IG, HPpPpalHuOHAJIBHBIC YPABHCHUS U CUCTCMBI

Tema 9.2.
HepaBencrBa

PaIII/IOHaJ'II)HI)IG, HppauOHAJIbHBIC HCPABCHCTBA. OcHOBHBIE IMPUEMBI UX PCIICHUA

Tema 3.3.
HUcnoan3oBanue

CBONCTB U rpaguKoB

Merto nHTEpBAIOB
N300paxeHne Ha KOOPJUHATHOM MIIOCKOCTH MHOKECTBA PEIIEHUH ypaBHEHHH U

HCEPAaBCHCTB C ABYMSA NIECPEMEHHBIMHA U UX CUCTEM

20




¢yHxkumii npu
pelIeHNH YPABHEHHI U
HEPaBeHCTB.

IIpuMeHEeHrEe MaTEMaTUYECKUX METOOB [UIsl PEIICHUS COAEPKATEIbHBIX 3a1a4 U3
pa3nuyHbIX 001aCTe HAYKH U MPAKTUKH.
WHTtepnperanus pe3yabTara, ydeT pealbHbIX OTpaHUYCHUN

KonTpoabnas padora Ne 13

Ilpakmuueckue 3anamus:

Kophau ypaBHeHHii. PaBHOCHMIIBHOCTD YpaBHEHUH.

[TpeoOpa3zoBanue ypaBHeHU. OCHOBHBIE IPUEMBI PELLIEHUS YPABHEHU.
Pemenne panyoHanbHbIX YpaBHEHUH U CUCTEM YPaBHEHHUM.

Pewienne nppanuoHaIBHBIX YPAaBHEHUHM U CUCTEM YPaBHEHUM.

Pemenne panyoHanbHbIX, HPPALMOHAIBHBIX HEPABEHCTB, CUCTEM.
Pemenune HepaBeHCTB METOZIOM UHTEPBAJIOB

Hcnonp3oBaHne CBOMCTB U IrpaUKoB (PYHKLMN /Ui PELLICHUS] ypaBHEHUN U

HEPaBEHCTB.

<

AN N NN

11

Camocmosmenvrnas paboma 06y4aowuxcs:
Bouinonnenue oomauinux 3a0anuii.

Paboma c 0ononrnumenvrot aumepamypoii.
IIpopabomka mpyouvix mem npocpammol.
Ilpopabomka KoHCnekmos 3ansimuil.

Pazoen 10. IloBTOpenune

29

Conep:xanue yueOHOro MaTepuaJa

Ilpakmuueckue 3anamus:

JlelicTBUA C IEWCTBUTEIbHBIMU YUCIIAMHU.

JlercTBUSA ¢ KOMILJIEKCHBIMU YUCIIAMU.

[IpeoOpazoBanue BeIpaXKEHUH, COJIEpKAIUX KOPEHBb N-0i CTENEHH .
[TpeoOpa3zoBaHre BhIpAKEHHH ¢ pallMOHAIBHBIMH IMOKA3aTeNsIMHU.
Pemenue noka3arenbHbIX ypaBHEHUN U HEPABEHCTB.

Pemenne norapudmuueckux ypaBHEHHN U HEPABEHCTB.
Penrenue 3amad mo reMam.

— «MHOrorpaHHUKN»

— «Tena BpameHus»

— «IIpousBoaHas u ee nprUMEHEHUE)

AN N N N NN
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— «IlepBooOpa3Hasi U HHTErpaI

KoutpoabHnas pa6ora Ne 14 (uroroBasi) 1
CamocrosrenbHas paboTa 00y4aroIXCs:
BrImosiHeHHME JOMAITHUX 3aJaHUH. 9
IToaroroBka K IpOMEKYTOYHOM aTTECTALMU 10 MATEMATHKE.

Hroro 410

22




3.XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEFHOU JEATEJIbHOCTHU

Conep:xxanue o0yueHust

XapakTepucTHKAa OCHOBHBIX BH/I0B /1eSIT€IbHOCTH CTY/J€HTOB
(Ha ypoBHe y4eOHBIX JeilcTBHIl)

BBenenue

O3HaKOMJICHHE C POJIBIO MATEMATHKH B HAYKE, TEXHUKE, JKOHOMHUKE,
MH(POPMALIMOHHBIX TEXHOJIOTUSAX U MPAKTUIECKOHN NeSTeTbHOCTH.
O3HaKOMJICHHE C LENISIMH U 3a/1a9aMH U3y4YCHUS] MAaTEMAaTHKH TIPU
ocsoernu npodeccuit CI10 u cnennansuocrert CI10

AJITEBPA

Pa3zButHne nousarus
0 Yucie

BremmonHenue apudmeTHueckux AEeWCTBUN HaJa YMCIaMH, codyeTas
YCTHBIE U NNCbMEHHBIE IPUEMBI.

Haxoxaenne npuOIMmKeHHbIX 3HAYSHUI BEJTMYHUH U MOTpeIHOCTen
BBIYHCIICHUM (a0COJIFOTHOM U OTHOCUTENILHOM ); CPABHEHUE YHCIIOBBIX
BBIPAXKECHUI.

Haxoxxnenne omuOOK B NpeoOpa3oBaHMUAX U BBIYUCICHHIX
(OTHOCUTCS KO BCEM ITYHKTaM IIPOrpaMMBbI)

Kopuu, crenenu,
Jorapu(pmbi

O3HakOMJIEHME C MOHATHEM KOpHSA N-H CTENEHH, CBOMCTBaAaMHU
pasvKalioB U MpaBUIaMHU CPaBHEHUS KOPHEH.

@opMyIMpOBaHUE ONpEACICHUS KOpPHA U CBOWCTB KOpHEM.
Bbrluncnenue W CpaBHEHUE KOpHEH, BBIIOJHEHHE MPUKUAKU
3HAYEHUS KOPHSI.

[IpeoOpa3oBaHre  YUCIOBBIX U  OYKBEHHBIX  BBIPAXKEHHUH,
COJZIEpKalINX PaJUKaIIbL.

BeimonHenue pacderoB 1o QopmyliaMm, COJEpIKAIlUM paTuKabl,
OCYILECTBIISA1 HEOOXOIMMBIE MTOACTAaHOBKH U IPe0Opa3oBaHMsL.
OnpeneneHue paBHOCWIBHOCTH — BBIPAKEHUH C  paJuKajaMHu.
Pemenne nppanroHalbHbIX ypaBHEHUM.

O3HakOMJIEHME C TOHSATUEM CTENEHU C  JIEHCTBUTEIIbHBIM
IIOKa3aTENEM.

HaxoxneHue 3HaYeHH cTeneHu, UCI0JIb3ys TPU HEOOXOAUMOCTH
MHCTPYMEHTAIIBHBIE CPEJICTBA.

3anucbiBaHUE KOpPHSA N-M CTENEeHW B BHUJE CTENEHU C JPOOHBIM
MoKazareneM U Hao0OopoT.

@opMyIMpOBaHUE CBOWCTB CTENEHEW. BpluuciaeHue creneHen ¢
paloHaIbHBIM I10Ka3aTeJIeM, BBIIOJIHEHWE MPUKUIKA 3HAueHUs
CTETIEHH, CPABHEHHE CTEIIEHEH.

[IpeoOpazoBanre  YUCIOBBIX M  OYKBEHHBIX  BBIPQXKEHHUH,
CoJIeprKalInX CTEIICHH, IPUMEHSS CBOIICTBA. Pemenue
ITOKa3aTeJIbHBIX YPAaBHEHMI.

O3HakoMJIEHME C TPUMEHEHHWEM KOpPHEM M CTENeHed IpHu
BBIUMCJICHUM CPEIHUX, JIEJIEHUH OTpe3Ka B «30J0TOM CEUCHHHM.
Pemenne npukiaaHbIX 3a7a4 Ha CII0KHBIE POLICHTHI

IIpeoOpa3oBanue
aJredpanvecKux
BbIPaKEeHHU I

BrimonaeHne npeodpa3zoBaHuil BEIPAKEHHM, MpUMEHEeHHE (PopMyII,
CBSI3aHHBIX CO CBOWMCTBAMU CTETICHEW U JTorapu(MoB.
Ornpenenenne 00J1aCTH TOMYCTUMBIX 3HAUYEHUHN JTOTapu(PMUIECKOTO
BbIpakeHHs. Pemienue norapuMuiecknx ypaBHEHUH

OCHOBbBI TPUTOHOMETPHUU

OcHOBHBIEC TOHATHUSA

W3ydeHue pauaHHOTO METO/1a U3MEPEHHS YIIJIOB BpallleHUs! 1
UX CBSI3U C rpagycHoi Mepoil. M300pakeHne yriioB BpalleHus: Ha




OKPYKHOCTH, COOTHECEHHE BEIUYMHBI YIJIa C €r0 PacIOJIOKEHUEM.
dopmynupoBaHHEe ONPeIEICHUN TPUTOHOMETPUIECKUX (PYHKITHI
JUIsL  yIVIOB  TIOBOPOTa M OCTPBIX  YIJIOB  IPSIMOYTOJIBHOIO
TPEYroJibHUKA 1 00BSICHEHNE X B3aUMOCBS3H

OcHoBHBIE [IpuMeHEeHHE OCHOBHBIX TPUTOHOMETPHUYECKHX TOXKIECTB IS
TPUTOHOMETPUYECKHE | BBIUMCIICHUS 3HAUEHUI TPUTOHOMETPUUECKUX (PYHKLHUI IO OJHOM U3
TOXKIEeCTBA HUX
IIpeodpa3oBanus W3yueHre OCHOBHBIX (POPMYIT TPUTOHOMETPUH: (POPMYIIBI CIOKEHUS,
NpoCTeHIuX yIIBOEHHUS, IPe0oOpa30BaHMs CyMMbI TPUTOHOMETPHUECKUX (DYHKIIMH
TPUTOHOMETPHYECKUX | B IPOU3BEIACHUE U IPOU3BEACHHS B CYMMY M INPUMEHEHHE IIpU
BBIPaKeHU I BBIUMCJICHUM 3HAYECHHUA TPUTOHOMETPUYECKOIO BBIPAXKCHUS U
YIIPOLIEHUS €ro.
O3HaKOMJIEHHE CO CBOWCTBAMU CUMMETPUHU TOUYEK HA €IMHUYHOU
OKPYKHOCTH ¥ TPUMEHEHHE UX ISl BBIBOAA (DOPMYIT IPUBEICHHS
IIpocreiimme Pemenne mo ¢opMmynaM W TPUTOHOMETPUYECKOMY  KPYTy
TPUTOHOMETPUYECKHE | IPOCTEHIINX TPUTOHOMETPUUYECKUX YPABHEHHUH.
YPABHEHHSA U [TpumeHneHne oOUIMX METOJIOB PELICHUs YpaBHEHUN (IIpUBEJIEHUE K
Hepagencmea JMHENHOMY, KBaIpaTHOMY, METOJI PA3JI0KEHHSI HA MHOKUTENH, 3a-
MEHbl ~ IEPEMEHHOM) TpU  pPELIEHUH  TPUTOHOMETPUUECKUX
YpPaBHEHUU.
YMenue OTMEYaThb Ha  Kpyre  pemeHus  MPOCTEHIINX
TPUTOHOMETPUYECKUX HEPABEHCTB
ApKcHuHyc, O3HakoMJIeHHME C IOHATHEM OOpaTHbIX TPUTOHOMETPHUYECKUX
APKKOCHHYC, GyHKIMIA.

APKTAHI'CHC YHCJIAa

N3yueHue onpeneneHuii apkcuHyca, apkKOCUHYCa, apKTaHI'€Hca
quciaa, (opMylIupoBaHHE UX, M300paK€HHME Ha EIUHUYHOU
OKPYXKHOCTH, IPUMEHEHNE IIPU PELICHUH YPAaBHEHUN

®YHKIIMHU, UX CBOMCTBA U TPA®UKH

DOyHKUUH.
IHousitue o
HeNnpepLIBHOCTH
GyHkumnu

O3HaKOMJICHHE C TOHATHEM NIEPEMEHHOM, IPUMEPAMU 3aBUCUMOCTEN
MEX1y IIepEMEHHBIMU.

O3HakoMIIeHHE c HOHSTHEM rpaguxa, olpezeyieHne
NPUHAUIEKHOCTH TOYKM Tpaduky ¢GyHkuuu. OnpeneneHue 1o
dbopmye npocreiiieii 3aBUCUMOCTH, BUJa ee rpaduka. BoipaxeHnue
1o ¢popMyIie OJHON MEePEMEHHON Yepe3 APyTHe.

O3HakoMIIeHHE ¢ onpeeneHrneM QyHKINU, GOpMyJIMpPOBaHUE €rO.
Haxoxnenue obnactu onpeseneHus U o01acT 3HaYeHUH pyHKIMU

CpoiicTBa QpyHKIUMH.
I'padpuyeckasn
HHTepNpeTanus.
Ipumepsl
(GyHKUMOHANBbHBIX
3aBHCUMOCTEH B
peabHbIX

npoueccax u siBJICHUsIX

O3HakoMJieHHE C TNpuUMepaMu (PYHKIIMOHAIBbHBIX 3aBUCHMOCTEH B
pEAIBHBIX IIPOLECCaX U3 CMEXHBIX TUCIUIUINH.

O3HaKOMJIEHHUE C T0KA3aTEIbHBIMH PACCYKICHUSIMU HEKOTOPBIX
CBOWCTB JIMHEHHOW W KBaJApaTUYHOM (QYHKIUI, TpoBeJIeHUE
WCCJICIOBAHUS JTUHEHHOM, KYCOUHO-THHEHHOM, APOOHO-TUHEHHON U
KBaJpaTUUHOW (PyHKIMH, mocTpoeHue ux rpaduxos. [Toctpoenue n
yteHue rpaduxos pynkuuid. Mccnenopanue GyHKIuu.

CocraBneHue BHIOB (PYHKIUH MO JaHHOMY YCJOBHIO, DPELICHHE
3a/1a4 Ha SKCTPEMYM.

Beinonnenue npeobpazoBanuii rpaduka GyHKuun
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OopaTHble GyHKIUM

N3yuenne mnoHsTHS 00paTHOW (GYHKIWU, OMNpEACIICHHE BHIA |
nocTpoeHue rpaduka oopaTHoi QyHKIMH, HAXOXKACHUE €€ 00IaCTH
onpeneneHus U obsacty 3HaueHu. [Ipumenenre cBorCTB hyHKITHI
IIPYU UCCIIEI0BAaHUH YPABHEHUN U PELLIEHUH 33/1a4 Ha SKCTPEMYM.
O3HaKOMJICHHE C TOHITHEM CIOXKHOU QYHKIIUU

CreneHnble,
NoKa3aTreJIbHbIC,
Jorapupmuyeckue u
TPUTOHOMETPHYECKHE
(pyHKIuH.

OopaTHble
TPUTOHOMETPHYECKHE
GyHkumMu

Beruucnenue 3aayeHnii GyHKIUH IO 3HAUEHUIO apTyMEHTa.
OnpezneneHue NOJI0KEHNU TOUKU Ha TpaduKe 110 ee KOOpaAuHaTaM U
Hao000pOT.

Hcnonp3oBaHne CBOMCTB (PYHKIUMH 1711 CpPaBHEHHS 3HAYCHHM
CTeTeHeH U JTorapu@moB.

[TocTtpoenue rpaKOB CTENEHHBIX U JOrapUPMUUECKUX QYHKLNH.
Pemenne moOKa3aTeNnbHBIX UM JIOTAPU(PMHUYECKHX YpaBHEHUH U
HEPABEHCTB 110 U3BECTHBIM aJITOPUTMaM.

O3HakOMJIEHME C TIOHATUEM  HENPEpPBIBHOM  NEPUOAMYECKOMN
byHkuuu, QopMyaMpoBaHME CBOWCTB CHHYyca M KOCHHYCA,
MOCTPOCHUE UX TPAPHKOB.

O3HakOMJIEHHME C TOHATHEM TIapMOHUYECKUX KoyleOaHud u
[IpUMepaMu rapMOHUYECKUX KOJI€OaHUM I ONHUCaHUs MPOIIECCOB B
busnke u Ipyrux o0nacTax 3HaAHUS.

O3HaKOMJICHHE C TIOHSTHEM Pa3phIBHOM MEPUOANIECKON (YHKITUH,
(dbopMynMpoBaHUE CBOICTB TaHI€HCA U KOTAHT'€HCA, IOCTPOEHHUE UX
rpaguKoB.

[IpumeHenue CBOMCTB (YHKIMH A7 CpaBHEHUs 3HAUYCHUH
TPUTOHOMETPUYECKUX (QYHKIUI, pEeHIeHUs TPUTOHOMETPUUECKHUX
YpPaBHEHUU.

Ilocmpoenue epagurxos obpamHuix MpucOHOMEMpPU4ecKux QyHKyuu
u onpeoenenue no epapQuKam ux cOUCMS.

BrinonHenue npeoOpa3oBaHusi rpauKoB

HAYAJIA MATEMATHYECKOTI'O AHAJIM3A

ITocienoBaTeILHOCTH

O3HakOMJIEHME C TIOHSATHUEM YMCJIOBOH  IOCIEA0BATEIbHOCTH,
crioco0amH ee 3a/1aHusl, BBIYUCICHUSIMH €€ YJICHOB.

O3HaKOMJIEHHE C TOHATHEM Ipejiesa MOCIeJ0BaTeIbHOCTH.
O3HaKOMJIEHHE C BBIYUCICHUEM CYMMbI OECKOHEYHOI'O YHCIOBOTO
psaa Ha IpUMEpEe BBIYHMCIEHUS CyMMbl OECKOHEYHO YOBIBaroIIen
reOMETPUYECKON NPOTPECCUHN.

Pemenue 3amay Ha mnpumeHeHHe (OPMYIBI CyMMBI OECKOHEYHO
yOBIBaroIei reOMeTPUYECKOM MPOrpeccuu

IIpousBoanas u ee
NpUMEHEeHUe

O3HaKOMJICHHE C TOHATHEM ITPOU3BOIHOMN.

N3yuenne u  GOpMyIuMpOBaHHE €€  MEXaHHYEeCKOro M
FEOMETPUUYECKOTO CMBICIA, HW3YYEHHME aJIrOpUTMa BBIYMCICHUS
IIPOM3BOJHON Ha MpHUMeEpPEe BBIUMCIEHHSI MTHOBEHHOW CKOPOCTH M
YIIJI0BOTO KO3 PHUIMEHTa KacaTeIbHOM.

CocraBrieHHe ypaBHEHUs KacaTeIbHOW B OOIIIEM BHJIE.

VYcBoenue npasui auddepeHunpoBanus, TaOIUIIBI TPOU3BOIHBIX
AJIEMEHTApHbIX (PYHKUINN, TpUMEHEeHUe A1 AMPPepeHInPOBaHUS
(GyHKLUH, cCOCTaBICHUs ypaBHEHUS KacaTeIbHOM.

W3ydyeHue TeopeM O CBS3M CBOMCTB (DYHKIMH M IPOU3BOJHOM,
(bopMynHUpOBKa UX.

[IpoBeneHne ¢ MOMOIIBI0 MPOM3BOAHON HCCIENOBAaHUS (DYHKIINH,
3aJJaHHOH (PopMyITOHi.
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YcraHoBieHUE CBSI3W CBOWCTB (YHKIMM M TIPOU3BOJAHOW IO HX
rpapukam.

[TpumeHneHre MPOU3BOHOM Ui PEIlIeHuUs 3a]]a4 Ha HAX0XKICHUE
HauOOJbIIEr0, HAUMEHBIIETO 3HAUYEHUS W HA HaXO0XKJEHUE
HKCTpeMyMa

ITepBoobGpa3nasn
U HHTerpaJ

O3HakOMJICHHE C TIOHSATHEM HHTErpasia ¥ nepBooOpasHou.

N3yueHue nmpaBuia BEIYUCIEHUS IIEPBOOOPA3HON U TEOPEMBI
Herorona—Jlelibnuna.

Pemenne 3amay Ha CBA3b INEepBOOOpa3HOW U €€ INPOU3BOIHOM,
BBIYUCIICHHE NIEPBOOOPA3HOM I JTaHHOU (DYHKIIMH.

Pemenune 3amauy Ha DPUMEHEHHE WHTErpajga sl BbIYUCICHUS
(U3NYEeCKNUX BETMYMH M TUIOIAAeH

YPABHEHUA U HEPABEHCTBA

YpaBHeHHUS U CHCTEMBI
YPaBHeHU
HepaBencrBa u
CHCTeMbl HEPABEHCTB ¢
ABYMS

NepeMeHHbIMHU

O3HakoMJIEHHE C  MPOCTEWIIMMHM  CBEACHUSMH O  KOPHSX
areOpanyeckuX ypaBHEHHMH, MOHATUSAMH MCCIEOBAHUS ypaBHEHUH
U CUCTEM ypaBHECHUM.

M3yueHune TeopuH paBHOCHJIBHOCTH YpaBHEHUH U €€ MPUMEHEHUS.
[ToBTOpEeHMe 3amucH pelIeHUs] CTaHIAPTHBIX YPaBHEHUi, MPHUEMOB
npeoOpa3oBaHusl YpPaBHEHUH JUIsl CBEAEGHUS K CTaHAAPTHOMY
YPaBHEHHIO.

Pemienue panroHanbHbIX, HPPALMOHATIBHBIX, TTOKA3aTEIbHBIX

¥ TPUTOHOMETPHYECKUX YPABHEHUN M CUCTEM.

Hcnonb3oBanue CcBOMCTB M TIpadukoB (YHKIMHA IS pelIeHUs
ypaBHeHHiA. [I0oBTOpEHNE OCHOBHBIX IPUEMOB PEIICHHUS CUCTEM.
Pemienue ypaBHeHMI ¢ IpUMEHEHUEM BCEX TPUEMOB (Pa3JI0KEHUS
Ha MHOXXUTEIM, BBEICHHS HOBBIX HEM3BECTHBIX, ITOJACTAHOBKH,
rpauIecKoro MeTo1a).

Pemenue cuctem ypaBHEHHUI ¢ IPUMEHEHUEM PA3IMUHBIX CIIOCOOOB.
O3HakomiieHHE C OOIIMMH BOIPOCAMU pEUIEHHS HEPaBEHCTB U
UCTIOJIb30BAaHUE CBOWCTB M TpagukoB (GYHKIUH TPH PEUICHUU
HEPaBEHCTB.

Pemrenne HepaBEeHCTB M CHUCTEM HEPABEHCTB C MPHUMEHEHHEM
pa3INYHBIX CIOCOOOB.

[lpumeHeHne  MaTeMaTHYeCKHX  METOJIOB  JJS  pEHICHUs
coJiepKaTeNbHbIX 3a]a4 U3 pa3IMYHbIX 00JacTell HayKu U MPAKTUKH.
HHTepnpeTrpoBaHne pe3yabTaToB C YUETOM PEATbHBIX OTpaHUYCHHUH

3JEMEHTHI KOMBUHATOPHUKH, TEOPUHM BEPOSITHOCTEN U CTATUCTHKHA

OcHOBHBIC NOHATHSA
KOMOUHATOPUKH

W3ydenue mpaBuiia KOMOMHATOPUKY U IPUMEHEHUE TIPH PEIICHUN
KOMOWHATOPHBIX 3a7a4.

Permenrie kOMOMHATOPHBIX 32/1a4 METOOM Tiepedopa U 1Mo IpaBUITy
YMHOXKEHHS.

O3HakOMJIEHHE C TOHATHSIMH KOMOWHATOPHKHU: pPa3MEIIEHUSIMH,
COYETAHMSIMH, TIEPECTAHOBKAMHU U (HOPMYJIaMU ISl ©X BBIYUCIICHHUS.
OObsicHeHHEe U TIpUMeHeHue GOopMYI IS BEIYUCICHHS pa3MEICHHH,
MEePECTAaHOBOK M COUETAHWM MPH PEIICHUH 3a/1a4.

Oznakomienue ¢ ouHoMoM HproToHa u TpeyronsaukoMm [lackars.
Pemenve mnpakTHYecKMX 3amad C MCIOJIB30BAaHWEM TOHSATHH |
MPaBUJI KOMOMHATOPHUKHU

DJIEeMEHThI TeOPHH

I/I3yquI/1e KJIACCUYCCKOro ONpCACICHUSA BCPOATHOCTH, CBOICTB

26




BepOSITHOCTEM BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEM.
PaccMmoTpeHune npuMepoB BEIYUCIICHNS BEPOATHOCTEN. Pemenue
3a]1a4 Ha BbIUMCJICHUE BEPOSITHOCTEH COOBITHI
IIpeacrasiienune O3HakOMJICHME C NPEICTABICHHUEM YHUCIOBBIX JAHHBIX H HX
JAHHBIX XapaKTepUCTUKAMHU.
(Tabauusl, Pemenue npakTuueckux 3aaay Ha 00pabOTKY YUCIOBBIX JaHHBIX,
AUATPAMMBI, BBIUHCJIEHUE UX XapPAKTEPUCTUK
rpagukn)

I'EOMETPUA

IIpsiMbie ¥ MJIOCKOCTH
B MPOCTPAHCTBE

@opMyIMpOBKa U IPUBEACHHME JOKA3aTEIbCTB  IPU3HAKOB
B3alMHOI0 PacnoIoKeHUs IPSIMBIX u IJIOCKOCTEN.
PacniosHaBaHue Ha 4YepTe)kax U MOJEISX Pa3IMYHbIX CIydacB
B3alMHOI0 PacroIoKeHUs IPSIMBIX u IJIOCKOCTEH,
apryMEeHTUPOBAHHUE CBOUX CYKIEHUM.

@OopMyIMpOBaHUE  ONPENEICHUM, IPU3HAKOB U  CBOMCTB
NapauIeJIbHBIX U NEPHEHAUKYISPHBIX INIOCKOCTEH, IBYTPAHHBIX U
JIMHEWHBIX YIJIOB.

BbinonHeHNe NOCTPOEHUsT YIJIOB MEXKAY HpPSIMBIMHU, HPSIMOW U
IUIOCKOCTBIO, ~ MEXAY  IUIOCKOCTSAMH IO  ONMCAHHIO U
pacro3HaBaHUE UX Ha MOACIIAX.

IIpuMeHEeHHE NMPU3HAKOB M CBOMCTB PACIOJIOKEHUS IPSAMBIX M
IJIOCKOCTEW NP PEIICHHUH 3a4a4.

N300pakeHre Ha pUCYHKaX U KOHCTPYHMPOBAHHUE Ha MOJIEISAX
NEPIEHIUKYJIIPOB U HAKJIIOHHBIX K INIOCKOCTHU, MPSAMBIX,
NapaJUIEIIbHBIX TUIOCKOCTEN, YIJIOB MEXY NPAMOM U INIOCKOCTBIO
1 000CHOBaHHUE TTOCTPOCHUSI.

Pemenne 3amady Ha BBIUMCIIEHHE T'€OMETPUYECKHX BEIUYHH.
OnuceiBaHHE PACCTOSIHUS OT TOYKHU JI0 INIOCKOCTH, OT MPSIMOU /10
IUIOCKOCTH, MEXIY IUIOCKOCTSAMM, MEXIY CKPELIMBAIOLIMMUCS
IPSIMBIMHU, MEKY IPOU3BOJIBHBIMU (pUTypamMH B IPOCTPAHCTBE.
@OopMyIMpOBaHUE M  JOKa3bIBAHUE OCHOBHBIX TEOPEM O
paccTosHUAX (TEOpEeM CYLIECTBOBAHHUS, CBOICTBA).

N300paxkeHre Ha 4YepTekax M MOJAEISAX pacCTOSIHUA U
000CHOBaHHE CBOMX CYXAeHUH. OrmpeseneHne U BBIYUCICHUE
paccrosHuil B mpoctpaHcTBe. [IpuMenenue Qopmyn u Teopem
IUTAHUMETPUH JUIsl pelIeHUs 3a/1a4.

O3HaKOMJICHHE C NOHATHEM IapaJIJIEIbBHOTO MPOEKTUPOBAHUS U
ero cBoiictBamu. Dopmynuposanue meopemvl O  NIOWAOU
OpPMO2OHANILHOU NPOEKYUU MHO20Y20NbHUKA.

[Ipumenenue Teopun A OOOCHOBAaHUS  IOCTPOCHUM U
BBIYMCIICHUM.

ApryMeHTHpOBaHHE CBOMX CYKJICHUH 0 B3aMHOM
PAacIoIOKEHUH MTPOCTPAHCTBEHHBIX (PUTYD

MHororpaHHuKu

Onucanue n XapaKTCPUCTHUKA Pa3JIMYHBIX BUO0B
MHOT'OT'PpaHHUKOB, IEPCUUCIICHUE UX BJICMCHTOB 1 CBOMCTB.
I/I306pa)KCHI/IC MHOT'OT'PAaHHUKOB W BBIIIOJIHCHUC ITOCTPOCHUA Ha
I/1306pa)KeHI/I$[X U MOJCIIAAX MHOTOTPaHHHUKOB.

Brruncnenue JIMHENHBIX 9JICMCHTOB )41 YI'JIOB B
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MPOCTPAHCTBEHHBIX KOH(MUTYpalusIX, apryMEHTHUPOBAHHE CBOUX
CYXKIECHUM.

XapakTepucTdka W HM300pak€HHE  CEUYEHHUs,  pa3BEpPTKU
MHOI'OI'PAHHUKOB, BEIYKMCIICHHE ILIOIIAIEH TOBEPXHOCTEH.
[TocTpoeHue mnpocTeHIMX CeYeHHil KyOa, MPU3MbI, MHUPAMUIBL.
[Tpumenenue GpakToB U CBEACHHUNA U3 TUIAHUMETPHH.
O3HakoMJIeHME € BUJAAMU CHMMETPUA B  IPOCTPAHCTBE,
dbopMyIUpOBaHHUE OIpPEACTICHU W CBOWCTB. XapaKTEPHUCTHUKA
CUMMETPHUU TEJ BPAILEHUS] © MHOTOTPAaHHUKOB.

IIpuMeHeHne CBOMCTB CHMMETPHH IIPU PELLICHUH 3a/1a4.
Hcnonp3oBaHre MPUOOPETEHHBIX 3HAHWM JJIS UCCIIECIOBAHUS U
MOJICJIMPOBAHUS HECIIOKHBIX 3a/1a4.

H300paxeHne OCHOBHBIX MHOTOTPAHHHUKOB M BBINIOJHEHHUE
PUCYHKOB II0 YCJIOBHAM 3a/1a4

Tes1a ¥ IOBEPXHOCTH
BpallleHHs

O3HakoMJICHHE C BHJAMHU Tell BpalleHUus, (pOpPMYIHPOBAHUE HUX
OIpeielIeHui U CBOMCTB.

®opMyIupoBaHHE TEOPEM O CEYEHHMM IlIApa IUIOCKOCTBIO H
IUIOCKOCTH, KacaTeJIbHOU K cdepe.

XapakTepucTuka U U300pakeHue Tell BpallleHus, UX pa3BEpTKH,
CEUCHMSL.

Pemenne 3amay Ha MOCTPOEHUE CEUEHUM, BBIYMCIIEHUE MJIUH,
paccTosHui, yrioB, Iulomanei. IIpoBeneHue roKa3zaTEIbHBIX
paccyX/IeHUI IIpU PEIIeHUH 3a/1au.

[TpuMeHeHHEe CBOMCTB CUMMETPHH IIPU PELICHHWHU 3a/a4 Ha Tela
BpallleHusl, KOMOMHALINIO Tel.

N300pa’keHre OCHOBHBIX KPYIJIBbIX T€l1 M BBIIOJIHEHUE PUCYHKA
10 YCJIOBHUIO 3aJja4u

I/I3Mepe1mﬂ B reoMeTpumn

O3HaKOMJIEHHE C MOHATUSIMH ILJIOIAAN U 00bEMa, aKCHOMaMU

U CBOMCTBAMH.

Pemenne 3agay Ha BbIUMCICHHE IUIOMIAJAEH IUIOCKUX (GUTYpP C
NPUMEHEHUEM COOTBETCTBYIOIIMX (opMmyn U  (akroB u3
IIJITAHUMETPHUH.

W3yueHne TeopeM O BBIYHUCIEHUH OOBEMOB HPOCTPAHCTBEHHBIX
T€N, pelleHHe 3aJad Ha NpUMEHEeHHue QOpMysa BBIYMCICHUS
00BEMOB.

N3yuyenne ¢opmyn A BbIUMCICHMS IUIOIIAJAEH MOBEpXHOCTEH
MHOT'OTPAHHUKOB U TE€JI BPALLEHHUS.

O3HaKOMJIEHHE C METOJIOM BBIYMCIEHUS IUIOMIAIU MOBEPXHOCTH
cdepsl.

Pemenne 3amad  Ha BBIYMCIICHME IUIOMIAJEH IOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEII

Koopaunatsl 1 BeKTOpHI

O3HaKOMJICHHE C IIOHSATHEM BCKTOpaA. I/I3y‘lCHI/IC ,HeKapTOBOﬁ
CHUCTEMBI KOOPAWHAT B MPOCTPAHCTBEC, IMMOCTPOCHUC 110 3aJaHHBIM
KOOpJAuHAaTaM TOYCK U HHOCKOCTeﬁ, HAaXOXKIACHUC KOOpAWHAT
TOYCK.

HaxoxneHue ypaBHEHUH OKPYXHOCTH, CQEpbl, IUIOCKOCTH.
Beluncienue paccTossHUN MEK1y TOYKAMH.
M3yueHne CBONCTB BEKTOPHBIX BEIWYMH, NPABWI Pa3I0KECHUS
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BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, INPaBUI HaXOXKICHUS
KOOPJMHAT BEKTOpPA B MPOCTPAHCTBE, MPABWI JEHCTBUUA C
BEKTOPAMH, 33JaHHBIMH KOOpJUHATAMHM.

IIpuMeHeHHe TeopuM IpU pEUICHUM 3aJad Ha JACUCTBUA C
BEKTOPAMH.

N3yuyeHnue CKaIApHOTO IIPOU3BEIEHUS BEKTOPOB, BEKTOPHOIO
YPaBHEHHs MpsIMOW M IIOCKOcTU. [IpuMeHeHue Tteopun npu
pelleHuu 3a7a4 Ha JEHWCTBUSA C BEKTOpaMHU, KOOPJAMHATHBIN
METOJl, IPUMEHEHNE BEKTOPOB ISl BBIYACIICHNS BEJIMYUH YIJIOB U
pPacCTOSAHUM.

O3HaKOMJICHHE C JI0Ka3aTeIbCTBAMU TEOPEM CTEPEOMETPUU O
B3aUMHOM  pAaCIIOJIOKEHHH  IPSIMBIX M IJIOCKOCTEM €
HCII0JIb30BaHUEM BEKTOPOB
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4. YCJIOBUS PEAJIMBAIIMU YYEFHOU JJUCHUILIAHBI

4.1 MaTepuajibHO-TEXHUYECKOMY 00ecredeHUIo

Peamuzarust  yuyeOHOM  JUCHUIUIMHBI  TpeOyeT Haimuuusg ydeOHOTO KaOuHeTa
«MaremaTtuka»

O6opynoBanue y4eOHOT0O KaOUHETa:

—  [0CaJIoYHbIE MECTa MO KOJIMYECTBY 00YJarOIINXCS;

—  pabouee MecTo Mpero aBaTelis;

—  KOMIUICKT y4eOHO-HAIIAIHBIX TOCOOUI IO MaTeMaTHKe;

—  UHTEpaKkTHBHas [JIOCKa C JIMLEH3UOHHBIM TNPOTPAaMMHBIM OOECIeUYeHHUEM M
MYJIbTEMEIHA MPOEKTOP (METOAUYCCKUN KaOWHET)

4.2. UndopmanuonHoe odecriedenne o0yueHust

OcCHOBHBIC HICTOYHUKH:

M.U. bBamMakoB «Marematuka». — M.: Akagemus, 2017

M.U. baimmMakoB «Martemartuka. 3agadyduk». — M.: Akagemus, 2017

A. H. KonmoropoB «Auredbpa u Hauana a”anuza, 10-11 xmacc». — M.: Ilpocsemienue,
2016

A.B. IToropenos «I'eomerpus, 7-11 kmace». — M.: [IpocBemenue, 2016

JlonostHUTE/ILHbIE HCTOYHUKHU:

1. A. I MopakoBuy, E. E. TynpuuHckas «Anrebpa u Havajga aHajlu3a.
KoHTtposbabie paboTei». - M.: MHemo3uHa, 2016

2. JL.W. 3BaBuy, JI.A. Hlnsmounvk, b.B. Ko3ynua «KoHTposbHBIE U TTPOBEPOYHBIC
pabote». — M.: Jlpoda, 2012

3. T. B. Konecuuxosa, O. H. KonecuukoB «Anredpa u Havana ananmuza. COOpHUK
3aJJaHU# 1715 TOJrOTOBKH K UTOTOBOM artectaiuny. — M.: Dk3ameH, 2015

4. U. M. Ilerpymenko, B.U. IIpoxopenko, B. ®. Cadonor «CO0opHHK 33134 1O
anreOpe, reoMeTpur M Hadanam aHanusza». — Caskt-IletepOypr, MockBa, KpacHonap: Jlans,
2013

NHTepHeT-pecypcsl:
https://my.1september.ru/
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5. KOHTPOJIb W OIIEHKA PE3VJHBTATOB OCBOEHHMS YYEBHOM

TACIATIIAHBI

KOHTpOJIb H OICHKA PC3YJIbTaTOB OCBOCHUA yqe6H0171 JAUCHUILIMHBI OCYIICCTBIISACTCA

npenoaaBarcjicM B IMPOHCCCC MNMPOBCIACHUA

CaMOCTOSITENIHBIX PAa0OT, KOHTPOJBHBIX padoT,

YCTHBIX OTBCTOB o6yqa10umxcx, a TaKXKC BBIIIOJTHCHUA 06y‘laIOHII/IMI/ICH JOMaIIHUuX 3aHaHHﬁ.

Pe3yabTarnl 00yyeHus (0CBOCHHbIE YMEHUS,
YCBOCHHbIE 3HAHUS)

®opMbI M METOAbI KOHTPOJIS U
OLIEHKHM Pe3yJIbTATOB 00y4YeHusl

Vmenua:

—  HaxXOJUTb 3HAYEHHUs TPUTOHOMETPUYECKUX
BBIPAKCHUM HA OCHOBE OIPEIEICHUS, UCIIONb3Ysl IIPH
HE00XO0IMMOCTH MHCTPYMEHTAJIbHBIE CPE/CTBA,
BBITOJIHATH pe0o0pa30BaHusl BIPAXKEHUN, IPUMEHSS
(bopMyIbl TPUTOHOMETPHH;

@poHTANBHBIN U UHIUBULYATbHBIN
omnpoc. CamocTosTenbHas padboTa.
Pemenune ynpaxuenuii. Ouenka p/o —
(bpOHTAIBHBINA U UHIUBUTYJIbHBIN
onpoc Bo Bpems ypoka. OreHka
PE3yJIbTaTOB CAMOCTOSITENLHOM
paboTHI.

—  BBIUMCIATH 3Ha4eHHE (YHKIUH IO 33aJaHHOMY
3HAQUEHHWIO apryMeHTa IpHU pa3lIM4HBIX crocobax
3amaHust (PYHKIHH;

Pemenue ynpaxuenuii. [Iucemennas
camocrosTenbHas pabora. Oenka p/o
aHaAJIN3 U OLICHKA PE3y/IbTaTOB
BBITNIOJIHEHUS] CAMOCTOSATEIbHON
paboTHI.

—  ONpeneNnsaTh OCHOBHBIE CBOMCTBA YHMCIIOBBIX
(GyHKIMH, HIUTIOCTPUPOBATh UX HA TpaduKax;

[Toctpoenwue rpapukos. UreHue
rpacdukoB. OueHka p/o. AHanu3 u
OLIEHKA 3HAHWI NIPU BBIITOTHEHUN
YIPaXHEHUM.

GyHKIHH,
CBOMCTBA

— cTpouth  TpapuKu
WLTIOCTPUPOBATh o
JJIEMEHTApHBIX (QYHKITHIA;

W3Y4YEHHBIX
rpaduky

[Toctpoenwue rpapukos. UreHue
rpacdukoB. OueHka p/o. AHanu3 u
OlLlIEHKa YMEHHI paboTaTh C
rpadukamu.

—  HCIIOJIb30BATh MOHATHE (PYHKUNU AJI1 OMUCAHUS U
aHajan3a 3aBUCUMOCTEN BEIUYMH;

—  HCIIOJIb30BaTh MPHOOpPETEHHBIE 3HAHUSA U YMEHUS
B IPAaKTHUYECKOW JEATEIbHOCTH M IOBCEIHEBHOU
JKU3HU:

CamocrosrenbHas padora. [loctpoenue
U YTeHHE TPapUKOB JBIXKEHUS,
n3MeHeHus temrepatyp. OueHka p/o.
OreHka HaBBIKOB PabOTHI €
rpaduKkamH.

- JJIs1 OIMUCaHus C ITOMOIIIBIO (I)YHKI_II/Iﬁ Pa3JIMIHBIX

NunuBuayanbHbiit onpoc. OneHka p/o

3aBUCHUMOCTEH, TMpEeACTaBIeHUs] HX TIpa@UuecKy, | — OLEHUTh HABBIKK YTEHUS IPapuKOB.
WHTEPNPETAINN TPAPHUKOB.

—  pemarb npocreiime Tpuronomerpudeckue | CamocrosrenpHas pabora.
YpaBHEHUS, TPUTOHOMETPUUYCCKUE ypaBuenusi, | Kontponenas padora. Ouenka p/o.

CBOJAIIUECA K JIUHEUHBIM U KBaJApAaTHBIM, a4 TaK¥XE
AHAJIOTMYHBIC HCPABCHCTBA U CUCTCMBI,

AHanu3 1 OleHKa Pe3yIbTaToB
MUCHMEHHBIX padoT.

—  OIHKCHIBATh B3aMMHOE PACIIOJIOKEHUE TIPSMBIX B
NPOCTPAHCTBE, APTYMEHTUPOBATh CBOM CYXJEHHUS 00
9TOM PACIIOI0KEHHH;

OpOHTAIBHBIN OIIPOC.
NunuBuayansHeIin onpoc. OueHka p/o
— aHaJIU3 U OLIEHKA YCTHBIX OTBETOB
o0ydJaronmxcs.

- AHAJIIM3UPOBATH B HpOCTCfIIlIPIX crydadax
B3aUMHOC paCIIOJIOKCHUC 00BECKTOB B MMPOCTPAHCTBE;

®poHTanbHeIi onpoc. OueHka p/o.
O1IeHUTD OTBETHI OOYUAFOIINXCS.

- OIMMCBIBATH B3aUMHOC PACIIOJIOKCHHE IIOCKOCTEH
B IIPOCTPAHCTBE, apcymMeHmupoeanmsv ce0u cyafcdeHuﬂ
00 3mom pAacnoiodCeHuu,

@pOoHTAIBHBIN OIPOC.
CamocrosrenbHas padota. Onenka p/o
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— aQHATM3UpOBaTh B  MPOCTEHINUX  CIyYasx
B3aMMHOE PACIOJIOXKEHNE OOBEKTOB B POCTPAHCTBE;

@poHTaANTBHBIN OMPOC.
WupuBuayanbHblid onpoc. OueHuTs p/o
— OLICHHUTh OTBEThI O0YYAIOIHXCSI.

—  HaxXxoJuTh MIPOU3BOHBIC aIIEMEHTAapHBIX | PellicHne ynpaxxHeHu.

GyHKIUH; CamocrosrenbHas paboTa.
KonTtponsHas padora. Ouenka p/o.
AHanu3 1 OlleHKa MUCbMEHHBIX padoT.

—  HUCMONB30BaTh TMPOU3BOAHYK Juiss u3ydeHus | OPpOoHTAIBHBIN OIPOC.

CBOWCTB (PYHKLUH U MOCTPOSHHS IPaUKOB; CamocrosrenbHas padora. OueHka p/o.
AHanu3 1 OlleHKa OTBETOB U paboT
oOydJaronmxcs.

— IPUMCHATH MPOU3BOJHYIO A IIPOBCACHUSA Pemenue npukiaaHbIX 3aad.

NpUOJIMIKEHHBIX — BBIYMCIEHHWM, pemats  3amaum | CamocrosATenbHas paboTa.

IIPUKJIaJHOT O Xapaxkrepa Ha HaxoxaeHue | KoutponpHas padora. OueHka p/o —

HAnOOJILIICTO 1 HAUMEHBIIIETO 3HA4YCHUAA,

- HCIIOJIB30BAaThb HpI/IO6peTeHHHC 3HaHUA U YMCHHUIA
B HpaKTquCKOﬁ JCATCIIBHOCTH H HOBCG,Z[HCBHOI;'I
JKU3HU IJid: PCUHICHUA MPUKIAAHBIX 3ada4, B TOM
YHCJIC COIHMAJIbHO-3KOHOMHNYCCKHUX H q)HSI/I‘leCKI/IX, Ha

OLICHKA YCTHBIX OTBETOB, aHAIH3 U
OLIEHKA MMCbMEHHBIX padoT
oOyJaromuxcsi.

HaI/I6OJII)IlII/IC n HAaNUMCHBIIINC 3Ha4YCHUA, Ha
HaXO0KJICHUE CKOPOCTH U YCKOPEHHS;
— pacrmo3HaBaTh ~Ha  4YepTekax W Mojelsnx | MHIUBUIyalbHBIN U

MIPOCTPAHCTBEHHBIC ()OPMBI; COOTHOCUTH TPEXMEPHBIC
00BEKTHI C UX ONMUCAHUSIMH, H300PAKEHUIMU,
—  W300pakaTh OCHOBHBIC MHOTOTPAaHHUKH

(pOHTANIBHBII OMPOC, TOCTPOCHUE
M300paKeHU MHOTOIPaHHUKOB.
Onenka p/o. OLeHKa YCTHBIX OTBETOB,
aHaJM3 ¥ OIICHKA MTOCTPOCHHS
HU300pakeHUI.

- BBIITOJIHATD YCPTECKU 11O YCIIOBHUAM 3a1a1;

[TocTpoenue ueprexei. OueHka
p/o. OueHuTH MPaBUIBHOCTH U
Ka4yeCTBO YEPTEKEN.

— pewmars IUIAHUMETPUYECKHE M IPOCTEHINne
CTepeOMEeTpUYeCKHe  33Jaydl  Ha  HAaXOXKICHHUE
T€OMETPUUYECKUX BEJIMYMH (IJIMH, YIJIOB, TUIOUIAJICH,
00BbEMOB);

WnauBuayanpHas padoTa.
CamocrosrenbHas pabota. Onenka p/o.
AHaJH3 ¥ OLIEHKA YCTHBIX OTBETOB U
pE3yJIBTATOB PEIICHUS 3a/1a4.

- HCIIOJIb30BATh PN PCHICHUUN CTCPECOMCTPUICCKUX
3ala4d INIAHUMETPUYICCKHUC (I)aKTLI N MCTOIbI;

NunuBuyansHbIi onpoc.
®ponTanpHbIi onpoc. OneHka p/o.
O1eHKa OTBETOB 00YYAOLTHXCSI.

—  TIPOBOJUTH JIOKa3aTEeNIbHBIC PACCYKICHUS B XOJIE
pelieHus 3aiay;

Pemenue 3amau. Onenka p/o —
aHaJIU3 U OIIEHKA PaCCyXICHHM
oOydJaromxcsi.

—  U300pakaTh KPYTJIbIE TEJa; BHITOIHATH YEPTEKHU
10 YCJIOBUSIM 3a/1a4;

Brimonnenue pucynkos. [Ipoepka p/o.
[IpoBepuTh MPaBUIBLHOCTH BHIMOTHEHUS
PUCYHKOB.

—  HCMOJIb30BaTh MPHU PEIICHUN CTEPEOMETPUUECKHUX
3a/1a4 TUTAaHUMETPHUUIECKHe (PaKThl 1 METOIBI;

®poHTaneHEI onpoc. OneHka p/o.
O1eHUTh OTBETHI 00YJAIOIINXCS

—  MPOBOIUTH JOKA3aTEIBHBIE PACCYXKIEHHUS B XOJIE
peleHus 3a1ay;

—  HCIOJIb30BaTh MPHOOPETCHHBIC 3HAHUS U YMEHHS
B MPAKTHUYECKOW JEATEIIbHOCTH U IOBCEIHEBHOU
JKU3HU:

WNunuBunyansHelii onpoc. IIposepka
p/o. O1IeHUTH OTBETHI OOYJAFOIITUXCS

— Ui MccleioBaHus (MOJIETTMPOBaHUS) HECI0KHBIX

CamocrositenbHast padora. Onenka p/o
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IPaKTUYECKUX CHTyallii Ha OCHOBE H3YYCHHBIX
dbopMyI1 U CBOHCTB (uryp;

— OICHUTHh PE3YNIbTAaThl BBIOJHEHUS
CaMOCTOSITEIbHON PabOTHI.

- BBIYMCIATHL OOBEMBI U Iiomaiaun HOBerHOCTefI
IMPOCTPAHCTBCHHBIX TCJI IIPpHU PEHICHUN ITPAKTUYCCKHUX
3aZla4, MCIIOJIb3yd IpHU H€06XOI[I/IMOCTI/I CIIpaBOYHHKHU
W BBIYUCJIIUTCIIBHBIC YCTpOﬁCTBa;

Pemenue 3anau. @poHTaIbHbBIN

onpoc.  MHauBuayalbHBIM  OIpPOC.
OuneHka p/o0 — OLEHUTb OTBETHI
00yYaromuXCsl U Pe3yNIbTaThl PeIIeHUs
3ajau.

- BBIYHCIIATH B HpOCTef/’IH_II/IX ClIydasx 1Jiomaiu 1
00BEMBI C UCIIOJIB30BAaHUEM OMpCACIICHHOT'O
HHTCrpaja,

Pemenwne 3anau. [IpoBepka p/o —
aHaJIN3 U OIICHKA PEIICHHUS 3a/1a4.

- HaXOJUTb 3HAUCHUA KOPH:, CTCIICHUA,

CamocrositenpHas pabora. OneHka p/o

- IPOBEPUTH u OLIEHUTh
CaMOCTOSITEJIbHbIE Pa0OTHI.

—  BBINOJHATH NPEOOPA30BAHKS BHIPAKEHUIA, dpoHTANBHBIH ompoc.

pUMEHsS (POPMYJIBI, CBA3aHHBIE CO CBOMCTBAMHM WupuBuayanbHeii omnpoc.  Pemnenune

CTEIICHEH;

3anad. [IpoBepka p/o — OLIECHUTb OTBETHI

oOyyaronuxcsi. AHaIW3 U  OIICHKA
pE3yJIbTaTOB PEIICHHMS 3a]1a4.
—  pelaTh MOKa3arelibHbIe YpaBHEHHs, CBosmrecs: | PpOHTaNbHbIH oIpoc.

K JJMHEHHBIM U KBaJIpaTHbIM, d TAKKC aHAJIOTHYHbIC
HCPAaBCHCTBA U CUCTCMBbI;

CamocrostenbHas pabora. [IpoBepka
p/o — aHanM3 W OIEHKa pE3yJIbTaTOB
IHCHMEHHBIX PadoT.

—  HaxoJuTh 3HAYEHHUS Jorapudma Ha OCHOBE
oTpezieNieHus], UCIONb3ys MPU HEOOXOAUMOCTH
MHCTPYMEHTAJIbHBIE CPEJICTBA; I10JIb30BATHCS
NpUOIMKEHHOM OIEHKOM MPHU MPaKTUYECKUX
pacuerax;

®dpoHTaNBHBIH orpoc.
NupuBuyanbHbIA OIIpoc.
CamocrosrtenbHas pabora. [IpoBepka
p/0 — aHanW3 ®W OIICHKa KadecTBa
BBIIIOJIHEHUSI ~ NMCBMEHHBIX  PadoT,
OIICHKA YCTHBIX OTBETOB.

—  BBINOJIHATH IPe00pa30BaHuUs BHIPAKECHHH,
npuMeHsist OpMyIIbl, CBSI3aHHBIE CO CBOMCTBAMU
J0rapugpmoB;

Pewenne ynpaxuenuii. @poHTaNnbHBIN
onpoc. [Tposepka p/o. OIEHUTH YCTHBIE
OTBETHI WU  aHajgu3 U  OIICHKa
pe3yIbTaTOB MUCEMEHHBIX padoT.

—  pemiatk JorapumMuyecKre ypaBHEHHUS,
CBOJISIIIMECS K IMHEHMHBIM U KBaJPATHBIM, a TAK)KE
AQHAJIOTMYHBIE HEPABEHCTBA U CUCTEMBI;

OpOoHTAIBHBIN OIIpoC. Pewenne
YIPAKHEHUH. CamocTosTenbHas
pabora. KoHnTponbHas pa0ora.

[IpoBepka p/0 — OIEHUTH OTBETHI H
MUChbMEHHBIE PaOOTHI.

— pemarb MpocTeilne KOMOMHATOpHbIE 3ajauu
MEeTOJIOM Tmepedopa, a TakXke C HCIOJIb30BaHUEM
U3BECTHBIX (HOpMYI;

@pOoHTAIBHBIN ornpoc. Pemenne
ynpaxHeHuil. OIleHKa OTBETOB U
pEe3yJIbTAaTOB PEIICHUS YIIPAXKHECHHUIA.

— BBIYUCIIATH B HpOCTGﬁHIHX ClIydasax BCPOATHOCTH

Pemrenne ynpaxuenuii. @poHTaNbHBINA

COOBITHI HA OCHOBE IOJICUETA YUCIIA HCXOIOB; OIIpocC. NupuBunyaneHbld  OHOpoOC.

—  HCIOJB30BaTh NMPUOOpPETEHHBIE 3HAHUA U yMeHus | I[poBepka p/0 — OLEHUTH OTBETHI

B MPAKTHUYECKOW JEATEIIbHOCTH U TIOBCEIHEBHOU o0yJaronuxcs.

JKU3HU:

— JUIs aHalW3a pealbHBIX YHCIOBBIX JAHHBIX, | UTCHHE Adarpamu, rpaMKoB.

MPEJICTABICHHBIX B BHJIE IUAarpaMM, TpauKoB; [IpoBepka p/o. OneHUTh OTBETHI
00yJaromuxcs.

- dHaJInu3a
XapakTepa.

nHpopmanuu CTaTUCTUYECKOTO

®ponTtaneHbIl ompoc. [IpoBepka p/o.
O1eHUTh OTBETHI 00YJAIOIIHUXCS.

33




