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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma o61ieo0pa3oBaTebHONM yueOHOM AucIuIIMHA «MaTeMaTuka:
anrebpa W Hayajga MaTEeMAaTUYECKOro aHaiu3a; TreoMeTpus» (nanee —
«MatemaTuka) peIHa3HaAYCHA TUTST U3Y4YCHUS MaTEeMaTUKHU B
npodeccuoHanbHBIX 0Opa3zoBaTenbHbIX opranmzamusx CIIO, peamusyronmx
o0Opa3oBaTeNpbHyI0 TMPOTpaMMy CpeaHero ooOmero o0pa3oBaHHS B Tpeaenax
OCBOGHHUSI OCHOBHOHM TmpodeccHoHanpHOM obOpa3zoBarenbHOM mporpammbel CI1O
(OIIOIT CIIO) na 0a3e OCHOBHOIrO 00IIEro 0OOpa3oBaHUSI MPH MOJATOTOBKE
KBTU(PUIIUPOBAHHBIX pabOUUX, CIIy>KAIllUX U CHEIUAINCTOB CPEAHETO 3BEHA.

[Iporpamma pazpabortana Ha ocHoBe TpeboBanuit ®I'OC cpennero oodiero
o0pa3oBaHUsl, TPEOBABISIEMBIX K CTPYKType, COACpKaHUI0O U pe3yjbTaTam
OCBOCHHS y4eOHOW AUCIUIUIMHBI «MaTemMaTthka», W B COOTBETCTBHH C
PexomeHmanusiMu o OpraHv3alii MoJy4YeHHs CpeaHEro ooero oopa3oBaHus B
mpeesax OCBOCHHUs 00pa30BaTENbHBIX MPOTPAMM CPEAHETO MPOQPECCHOHATBHOTO
oOpa3oBaHMsl Ha 0a3e OCHOBHOrO 00IIero odpasoBaHus ¢ yderoM I[IpumepHoit
OCHOBHOM 00pa3oBaTeNIbHOM MpOrpaMMbl CpeAHero oOuero oobpa3oBaHus,
0JI00pEHHOM pelIeHUueM (eepanbHOro yueOHO-METOINYECKOT0 0ObETUHEHMS 110
obrreMy oOpa3oBanuto (poTokos1 oT 28 utons 2016 r. Ne 2/16-3)).

Copnepxkanne mporpamMmbl «MaTemMaTHKa» HAMNpPaBICHO Ha TOCTIKCHHE
CIEIYIOIIMNX LeJei:

o obecrieueHus CHOPMUPOBAHHOCTU NPEJCTABICHUNA O COIUAIBHBIX,
KyJIbTYPHBIX U UCTOPUUYECKHX (DaKTOpPaX CTAHOBJICHUS MaTEMAaTUKH;

o obecrnieyeHuss CPOPMUPOBAHHOCTH JIOTHYECKOTO, AITOPUTMUYECKOTO

1 MaTEMaTUICCKOTO MBIIIJICHUS;

o obecrieueHus cHOPMUPOBAHHOCTH YMEHHUI MPUMEHSTH MOJTyUYEHHBIC
3HAHUS MPU PEIICHUH PA3IMYHBIX 3a/1a4;

o oOecrneueHuss cQOPMUPOBAHHOCTH MPEICTABICHUN O MAaTEMATHKE KaK
4acTH  OOIIEYENIOBEYECKOM  KyJIbTypbhl, YHHUBEPCAIBHOM  SI3BIKE  HAYKH,
MTO3BOJISIONIEM OTTUCBHIBATh M M3y4aTh PeabHBIC MPOIIECCHI U SBJICHU.

B mporpamMmMy BKIIIOUEHO cojaep:KaHHe, HampaBleHHOe Ha (popMupoBaHUE y
CTYJICHTOB KOMIIETEHITMH, HEOOXOAMMBIX sl KadecTBeHHOTO ocBoeHus OIIOIT
CIIO nHa 6a3e ocHOBHOTO 0O0IIEro 00pa3oBaHMsl C MOJTYYEHHUEM CPEIHETO OOIIEeTo
oOpa3oBaHMsi — TMPOTPaMMbl TMOJATOTOBKH KBaJU(HUIIMPOBAHHBIX pabOUHX,
CIIy’KalllUX, MpOrpaMMbl MOATrOTOBKU crenuanuctoB cpeanero 3seHa (IITIKPC,
[IICC3).

[Iporpamma y4eOHOM AMCHHUILIMHBI «MaTtemaTukay SIBISIETCS OCHOBOM st
pa3paboTku  pabouux  MmporpaMMm, B KOTOPBIX  MNpodheCCHOHAIbHBIC
oOpa3oBarenbHbIE OpraHU3allUU, PeATH3YyIoNIUe 00pa30BaTENbHYIO MPOTPaAMMYy
cpenHero obmero ooOpazoBanms B mpeaenax ocBoeHus OITOIT CIIO na 6ase
OCHOBHOTO 0011ero 00pa3oBaHus, YTOUHSIOT COJEpKaHHe y4eOHOTrO MaTepHala,



MOCJICZIOBATEILHOCTh €r0 M3YYCHHS, paclpe/e/icHue y4eOHBIX YacoB, TEMATHKY
pedepatoB, BHIBI CaMOCTOSTSIBHBIX pPAa0OT, YYUTHIBAS CHEHU(PHUKY MTPOrpaMM
MOJFOTOBKHA  KBaJIM(PHUIIMPOBAHHBIX pa0OUYUX, CIYKallMX W CICIUAIHCTOB
CpEIHEro 3BeHa, 0CBanBaeMOM MPOohECCHH WIH CIICUaIbHOCTH.

[TporpaMMa MOKET HCIIOJIB30BAaThC JAPYTHMH  MPOGhEeCCHOHATBHBIMU
o0Opa3oBaTelbHBIMH  OpPTraHU3alMSIMH,  PCATHU3YIONUMH  00pa30BaTCIIbHYIO
porpaMMy CpeIHero oOmiero oOpa3oBaHHS B IIpeleiax OCBOCHHS OCHOBHOMH
OIIOII CIIO na 6a3e ocaoBHOTO 0601IeT0 00pazoBanus (ITIIKPC, ITIICC3).

OBIIIAS XAPAKTEPUCTUKA YYEBHOU JUCITATIIMHBI «MATEMATHUKA»

Marematuka  siBsieTcs  (yHIAMEHTalnbHOM  00mieoOpa3oBaTesbHON
JUCHUILUTMHOW CO  CIIOKMBIIMMCS YCTOMUYMBBIM COJACpKAHMEM U  OOIIMMHU
TpeOOBaHUAMH K TIOJTOTOBKE 00yYarOIIUXCSL.

BnpodeccnonanbHbIX  00pa30BaTENbHBIX  OPTaHMU3AIMIX,PEATU3YIONIIX
oOpa3oBaTeNbHyl0 MpPOrpaMMy CpEIHEro oOIero o0pa30BaHUAB Mpelenax
ocBoeHUSOIIOIT CIIO nHa 6a3e OCHOBHOrO 0OIIEro 0OOpa3oBaHUS,U3YUYCHUE
MaTEeMaTHKd HMEET CBOM OCOOCHHOCTH B 3aBHCHUMOCTH OT HpOQHis
po¢eCcCUOHATBHOTO 00pa30BaHUsl.

[Ipu  ocBoenun mnpodeccuit CIIO wu  cneumanbHocTedt  CIIO
€CTECTBEHHOHAYYHOTO npoduiisd po(eCcCUOHATTEHOTO oOpa3oBaHus,
cnequainbHocter  CIIO  rymanutapHoro  mpoduiss  npodecCHOHAIBLHOrO
oOpa3oBaHMsl MaTemaTHKa u3y4yaercs Ha Oa3zoBoM ypoBHe DPI'OC cpemgnero
obmero obpazoBanusi, mpu ocBoenun npodeccui CI1O u cneunansuocteit CI1O
TEXHUYECKOTO U COLHUAIBbHO-?KOHOMUYECKOro mpoduieid mnpodecCHOoHaIbHOrO
MaTeMaTuKa u3y4daeTcss Oosee yrayOneHHO, Kak mpoduiabHas ydeOHas
JTUCIUIUINHA, Yy4YWTHIBaOmasg CrHenu@uKy ocBamBaeMbIX mpodeccuil  Wiu
CIIELIMAJIbHOCTEM.

OTO BBIpaXKaeTcsl 4Yepe3 CoJep)KaHue OOy4eHMs, KOJMYECTBO YacoB,
BBIICIIIEMBIX Ha M3YYCHHE OTIACIBHBIX TEM IPOTPAMMBI, TUIYOMHY MX OCBOCHHS
CTyJIGHTaMH, 4dYepe3 O00beM M XapakTep MNPAKTUUYECKUX 3aHITHH, BHJIbI
BHEAYJIUTOPHOM CaMOCTOSITENIbHON pabOoThl CTYEHTOB.

OO01mue ey u3y4eHus: MaTeMaTUKH TPATUIIMOHHO PEaTnu3yIoTCs B UEThIPEX
HamnpaBleHUSIX — oOOIee MpeacTaBleHHe 00 HAesIX M METOoJaX MaTeMaTHKH,
WHTEJUICKTYyaJIbHOE  pa3BUTHE, OBJIAJIeHUEe HEOOXOJMMBIMU  KOHKPETHBIMU
3HAaHUSAMHU U YMEHUSMH, BOCTIUTATEIHHOE BO3ACHCTBHE.

[Tpodummmzarnus 1eneit MaTeMaTUYECKOro OOpa30BaHUS OTpPaXKaeTCs Ha
BBIOOpE IPUOPUTETOB B OpTraHU3AINK YUeOHOU EeATeIbHOCTH oOy4Jaroruxcs. s
TEXHUYECKOTO, COLHAIIbHO-3KOHOMHYECKOro Mpoduieil npodeccuoHaIbHOro
oOpa3oBaHMsi BBIOOp TII€J€M CMeIaeTcs B MParMaTUYeCKOM HAMpaBIICHUH,
MpPEIyCMAaTPUBAIOIIEM YCUJIEHWE W PpaCHIUpeHHe NPHUKIAJAHOTO XapakTepa
W3YUYCHUS MAaTEMATHKH; MPEHMYIICCTBEHHON OPHUEHTAIlMM Ha aJlTrOPUTMHYCCKUH
CTHIIb MO03HABATENbHOM JeSITEIbHOCTH. Hns TYMaHUTApHOTO u



€CTECTBEHHOHAYYHOTO Tpodmield MpoecCHOHAIBHOTO 00pa3oBaHusi OoJee
XapaKTepHBIM SIBIISICTCSl YCUJICHHE OOIIEKYJIbTYPHOM COCTaBISIONIEH Yy4uyeOHOMH
JUCIUIUIMHBL C OpUEHTAIlMell Ha BHU3yaJIbHO-OOpa3HBIA U JIOTMUECKHM CTHIN
y4eOHOM pabOTHI.

N3ydeHne mMaTeMaTUKu Kak mpodriibHOM 001eo0pa3oBaTeIbHON yueOHOH
JTUCITUTUTNHBI, YIUTHIBAIOIICH Crieln(rKy OCBaMBaeMbIX CTYyJIEHTaMU Mpodeccuid
CIIO nnu cnenmansHOocTH CITIO, 0OecnieunBaeTcsi:

— BBIOOPOM pa3IMYHBIX MOJIXO0/I0B K BBEJCHUIO OCHOBHBIX MOHSITHH;

— (QopMupoBaHHUEM CHUCTEMbl YYEOHBIX 3a/laHUl, OOECIEeYHBAIOIINUX
7 peKTUBHOE OCYLIECTBICHUE BEIOPAHHBIX 11EJIEBBIX YCTAHOBOK;

— oOorameHueM CIEeKTpa CTWICH Yy4eOHOW MJCATENhbHOCTH 3a CUeT
COTJIaCOBaHUSl C BEIYIIMMH JESITEIbHOCTHBIMU XapaKTEPUCTUKAMU BBIOpaHHOM
npodeccun/ CeruagbHOCTH.

[IpodunbHas cocTaBistomas OTpaxaercss B TpeOOBaHUAX K IMOATOTOBKE
00yYarommxcs B 4aCTH:

— 00mielt cucTeMbl 3HAHUM: COJAEpIKATEIbHBIC MPUMEPHI HCIOJIb30BAHUS
MaTEMaTUYECKUX UAeH U METOJI0B B MPO(eCCUOHATBHOM IeATeTbHOCTH;

— YMEHUH: pa3iuyue B ypOBHE TPEOOBaHUN K CIIO)KHOCTU MPUMEHSIEMbBIX
aJITOPUTMOB;

— TPAKTHYECKOTO WCTOJIB30BaHMS TMPUOOPETEHHBIX 3HAHWA W yMCHHM:
WHIAMBUYAIbHOTO Y4€OHOTO OMbITa B IMOCTPOCHWH MATEMaTUYECKUX MOJIEIIEH,
BBITIOJTHEHUH UCCIIEI0BATEIBCKIX MTPOEKTOB.

Takum o0pazoM, peanu3anus CoAepKaHUsg Yy4YeOHOH JIUCUHUILIUHBI
OpUEHTHPYET Ha MPUOPUTETHYIO POIIb MPOIECCYATbHBIX XapaKTEPUCTUK YUEOHOM
paboThI, 3aBUCAIIUX OT Npoduiis MPoPecCuOHATBLHOr0 00pa30BaHUsl, MTOTYUCHUS
OTMbITa HWCIIOJIb30BAHUS MATEMATHKH B COJACPKATEIbHBIX U MPOQPECCHOHAIBHO
3HAUUMBIX  CUTyalMsiX 10  CpPaBHEHHIO €  (OpMaJbHO-YPOBHEBBHIMU
PEe3yIbTAaTUBHBIMHU XapaKTEPUCTUKAMH O0yUCHHUS.

Copepxanue y4eOHOM JUCHUIUIMHBI pa3padOTaHO B COOTBETCTBHM C
OCHOBHBIMHU COJICPKATEIbHBIMU JIMHUSAMH O0YUEHUSI MaTeMaTUKeE:

— anreOpamyeckasi JMHUSA, BKJIIOYAIONIAs CHUCTEMATH3aIlMI0 CBEIACHUN O
YuCJIax; M3y4eHre HOBBIX U 0000IIEHNE paHee U3YUCHHBIX onepaiuii (Bo3BeeHUE
B CTETICHb, W3BIICYCHHE KOpPHs, JorapudMupoBaHHe, CHUHYC, KOCHHYC,
TAHTCHC, KOTAaHTCHC M OOpaTHhIE K HHMM), WU3yYCHHE HOBBIX BHJIOB UYHCIIOBBIX
BBIpOKECHUI ¥ (OPMYJ; COBEPIICHCTBOBAHMUE MPAKTUYECKUX HABBIKOB U
BBIYHCIIATEIHLHOM KYJIbTYpHI, pacIpeHue u COBEPLICHCTBOBAHUE
anreOpanyeckoro anmapara, C(QOPMHpPOBAHHOTO B OCHOBHOW IIIKOJE, U €ro
NPUMEHEHHUE K PEIICHUIO MAaTEMAaTHICCKUX U TIPUKIIATHBIX 3a/1a4;

— TEOpPETUKO-(OYHKIIMOHATIbHAS JIMHUS, BKJIIOYAIONIAs CHUCTEMAaTHU3aIUIi0 U
pacIMpeHne CBeICeHUH 0 (DYHKIIUSIX, COBEPIICHCTBOBAHKUE IPAPUISCKUX YMEHUM;
3HAKOMCTBO C OCHOBHBIMH HJIESIMH W METOJaMH MAaTeMaTUYeCKOro aHalin3a B
o0beMe, TMO3BOJISIONIEM MCCIENOBAaTh dJEMEHTapHble (PYHKIMU U pelaTh
npocTeime reoMeTpudeckue, Pu3ndeckue u Apyrue MpUKIaIHbIe 3a/1auH;

— JWHWS YPAaBHEHWN W HEPaBEHCTB, OCHOBaHHAasi Ha TIOCTPOCHHUH W



UCCJIEIOBAHUM MAaTEMaTUYECKUX MOJIEJIEH, epeceKaroasics ¢ anredopanyeckoi u
TEOPETUKO-(DYHKITMOHAILHOW ~ JIMHUSMHU W BKJIIOYAIONIas  pa3BUTHE U
COBEpIICHCTBOBAHNE TEXHUKH anreOpanyeckux MnpeoOpa3oBaHUil AJs pelIeHUs
YpaBHEHU, HEPABEHCTB M CHUCTEM; (OPMUPOBAHHME CIIOCOOHOCTU CTPOUTH U
UCCJIeIOBATh MPOCTEUIINE MAaTEeMaTHUYEeCKUE MOJIEIU MPHU PEIICHUU MPHUKIIATHBIX
3a/1a4, 3a71a4 U3 CMEXHBIX U CIEIUAIbHBIX TUCUIUILINH;

— TeoMeTpHuuecKas JMHUS, BKIIOYAIONAs HarJsgHbIe MPEACTaBICHUS O
MPOCTPAHCTBEHHBIX (PUTYpax U U3yuyeHUE UX CBOMCTB, GOPMUPOBAHUE U PA3BUTHE
IPOCTPAHCTBEHHOTO  BOOOPaXXEHMs, pPAa3BUTHE CHOCOOOB T'€OMETPUUYECKHUX
U3MEpPEHUN, KOOPJAMHATHOIO M  BEKTOPHOTO  METOJOB  JJisi  pEHIeHUs
MaTEMaTUYECKUX U MPUKIIAIHBIX 33/1a4;

— CTOXacCTHuYecKas JIMHUS, OCHOBAaHHAs Ha pPAa3BUTUM KOMOMHATOPHBIX
YMEHHM, TPEACTaBICHUN O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSX
OKpY>KaroIlero Mupa.

Paznenbl (TeMbl), BKJIIOYEHHBIE B COJEp)KaHHE Y4eOHON IUCIMIUIMHBI,
SBJISIIOTCSL OOIIMM JJIs1 BceX mpoduiieit npodecCHOHATBbHOTO 00pa30oBaHus U MpHU
BceX 00beMax y4eOHOr0 BPEMEHU HE3aBUCHMO OT TOTO, SIBJISIETCS JU y4yeOHas
nucuuiuinHa « MaremaTtukay 0a30BOi WK PO HIIBLHOM.

B npumepHbIX TEeMaTHYECKHMX IUIaHAX MPOrpaMMbl y4eOHBIM MaTepual
OpeacTaBlIeH B (opMe  4Yepenylolerocsi  pa3BepThIBAHUS ~ OCHOBHBIX
collepKaTeNbHbBIX  JUHUM  (anreOpaumyeckas, TEOPETUKO-(DYHKIIMOHAJIbHAS,
YpaBHEHUH M HEPABEHCTB, T'€OMETPUYECKasi, CTOXAaCTHYECKas), UYTO MO3BOJIAET
rMOKO WCIOJIb30BaTh WX PACIOJIOKEHUE W B3aUMOCBSI3b, COCTAaBISTH paboOunid
KaJleHJapHbIA TUIaH, MO-pa3HOMY 4Yepenys y4deOHble TeMbl (IJIaBbl yueOHUKA),
y4uThIBasg poduiie npodeccuoHanbHOr0 00pa3oBanus, CerupuKy ocBauBaeMomn
npodeccun CIIO wunu cneunmansHoctn CIIO, rmyOMHY u3ydeHUsT MaTepualna,
YpOBEHb TOJITOTOBKU CTYJCHTOB [0 MaTeMaTHKE.

[Ipennaraempie B NPUMEPHBIX TEMATUYECKUX TUIAHAX pa3HbIE OO0BEMBI
yu4eOHOro BpPEMEHHM Ha H3Y4YeHHE OJHOM M TOW K€ TEMbl PEKOMEHAYEeTCs
WCIIONIb30BaTh JUISI BBIMOJIHEHUS PA3IUYHBIX Y4eOHBIX 3amaHuil. Tem cambiM
pa3nuuuns B TpeOOBaHMSIX K pe3ysibTaTaM 00y4eHHUS MPOSIBSATCS B YPOBHE HABBHIKOB
0 PEIICHHUIO 33/1a4 U B OTIBITE CAMOCTOSITETILHOU PabOTHI.

N3ydenne o061meoOpa3oBaTebHON y4eOHOM MMCIUILIMHBI «MaTeMaThka
3aBepIaeTCs MOJBEICHUEM UTOTOB B (OpMe dK3aMeHa B paMKax MPOMEKYTOUHON
aTTecTalliM CTyAeHTOB B mpouecce ocBoeHuss ocHoBHou OIIOII CIIO ¢
nosyueHuem cpennero obmiero odpazoanus (IITIKPC, IITICC3).

B paznene mporpammbr «CopepskaHue y4eOHOW MUCHIUILTAHBD) KYyPCUBOM
BBIJICJICH MaTepuaj, KOTOPhIN MPU M3YYEHUU MAaTEMAaTHKU U Kak 0a30BOM, M Kak
PO MIBbHON y4eOHON NUCIUIUIMHBI KOHTPOJIIO HE TTOIJICHKUT.



MECTO YUYEBHOM JUCIIATLJINHBI B YYEBHOM ILIAHE

YueOnas aucuurnHa «MaTtemaruka: anreOpa ¥ Hadalla MaTEeMaTHYECKOTO
aHaln3a; TEOMETPUs» SABISIETCA YUeOHBIM MPEAMETOM 00s3aTeIbHON MpeIMeTHON
obnactu «Maremaruka u uHpopmatrka» ®I'OC cpegHero od1ero 0opa3oBaHusl.

B npodeccuOHATBHBIX 00pa30BaTEIbHBIX OpraHu3aIusX,
peanu3yrmuxoopa3oBaTeIbHyIO OporpaMMy CpeIHEero  o0IIero
o0Opa3oBaHus B IIpenenax

ocoenusi OIIOII CIIO wnHa ©6a3ze ocHOBHOro oOmEero oo6pa3oBaHus,
yueOHasmucuuiuinaa «Marematnkay u3ydaeTcs B 00Iieo0pa3oBaTeIbHOM
IIUKJIE
yueOHoro tuiana OIIOIT CIIO na 6a3e oCHOBHOro 00IIEero 0Opa3oBaHUS C
noyueHuemM cpennero obmero odpazopanus (IITIKPC, IITICC3).
B yueOnbix Twia”ax [IIIKPC,  TIIICC3 ydeOHas
TUCIUTIINHA«MaTeMaTiKa BXOJIUT B COCTaB 001X
00111e00pa30BaTENbHBIX YUEOHBIX AUCHUIUIMH, (POPMHUPYEMBIX U3 OOA3aTEIBHBIX
npeaMetHbix obnacteir ®I'OC cpennero oOiero odpaszoBaHus, s npodeccuit
CIIO WIIN CIIEIHAIBHOCTEN CIIO COOTBETCTBYIOILIETO npoduis
po¢eCcCUOHATBHOTO 00pa30BaHUsl.

PE3YJIbTATBI OCBOEHUSI YYEBHOM JUCIHUILJINHBI

OcBoeHHne  coJepkaHus ~ y4eOHOM — OuUCHMIUIMHBI  «MareMaTuka
obecrieunBaeT JOCTUKEHUE CTYJIEHTAMH CIICIYIOIINX PE3YJIbTaTOB:

JINYHOCTHBIX:

JI1  chopMUpPOBAHHOCTH  MPEJACTABICHUH O  MaTeMaTUKe  Kak
YHUBEPCAIBHOM $I3bIKE€ HAYKH, CPEICTBE MOAECIUPOBAHUS SIBICHUW U MPOLECCOB,
00 uaesx U MeToJjaXx MaTeMaTHKY;

JI2 noHWMaHHWE 3HAYUMOCTHM MATEMAaTHUKH JUIsi HAyYHO-TEXHHYECKOTO
nporpecca, CGOPMUPOBAHHOCTh OTHOIIEHHWS K MaTeMaTHMKe KakKk K 4YacTu
00111eueIOBEUeCKO KyJbTyphl 4e€pe3 3HAKOMCTBO C MCTOpUEH pa3BUTHS
MaTEMaTUKH, SBOJIIOLIMEH MAaTEMATUYECKUX UJICH;

JI3  pa3ButHe JIOTUYECKOTO MBIIICHUS, MPOCTPAHCTBEHHOTO
BOOOpaXKEHUS, AITOPUTMUYECKON KYJIbTYPbl, KPUTHYHOCTHU MBIIIJICHUSI HA YPOBHE,
HeoOxoauMoM  juig  Oyaymied  MpoQEeCcCHOHANBHOW — JeATEIbHOCTH, IS
MPOJIOJDKEHUSI 00pa30BaHUs U CaMOOOPa30BaHUS;

JIA  oBnajgeHue = MaTeMaTUYECKMUMM  3HAHUSIMU W YMCHHSIMHU,
HEOOXOJUMBIMU B  TIOBCEIHEBHOM  JKM3HU, IS  OCBOCHUS  CMEXHBIX
€CTEeCTBEHHOHAYYHBIX JAUCIUILUINH U JUCIUILIMH TpOo(EeCcCHOHaIbHOTO KA, IS



noiyuyeHuss oOpa3zoBaHusi B  o0JacTiax, He TpeOyroummx yriayOJeHHON
MaTeMaTHYeCKOM MOJATrOTOBKHY;

JI5 TOTOBHOCTP H CHOCOOHOCTH K 0Opa3oBaHWIO, B TOM YHCIE
caM000pa30BaHUI0, HA TPOTSKEHUU BCEU KU3HM, CO3HATENHHOE OTHOIICHHE K
HEMPEPHIBHOMY O0pa30BaHUIO KaK YCIOBUIO YCHEMIHOW MNpodhecCUOHATBHOU u
0OIIIECTBEHHOM JESTEIIbHOCTH;

JI6G  TOTOBHOCTh W CHOCOOHOCTH K CaMOCTOSITENIBHOM, TBOPYECKOW U
OTBETCTBEHHOM IS TEILHOCTH;

JI7  TOTOBHOCTb K KOJUIGKTUBHOM padoTe, COTPYOHUYECTBY CO
CBEPCTHHKAMH B  0Opa30BaTENbHOM, OOIIECTBEHHO IMOJIE3HOH, Yy4eOHO-
UCCIJIeI0BATEIHCKON, IPOESKTHOM U APYTHX BUJAX JIEATEIbHOCTH;

JI8  oTHomeHne K MpodeccuoHaTbHOM NEeATebHOCTH KaK BO3MOXXKHOCTH
ydyacTuss B pEIIEHUU  JINYHBIX,  OOIIECTBEHHBIX,  T'OCYJapPCTBEHHBIX,
oOIIeHaAIMOHATBHBIX MPOOIIEM;

MeTanpeIMeTHbIX:

Mnl ymeHHE CaMOCTOSITENIBHO OIPEICNATh LEIU JICSITEIbHOCTH U
COCTaBISITh  TUIAHBI  JIEATENBHOCTH;  CAMOCTOSITETIBHO  OCYIIECTBIISTD,
KOHTPOJIUPOBATb U  KOPPEKTHPOBAaTh  JIEATEIbHOCTh; HCIOJb30BaTh  BCE
BO3MOXKHBIE PECYpChl Il JOCTHMKEHMsI MOCTaBJICHHBIX LEJeH U peanu3aluu
IUTAaHOB JESTEIBbHOCTHU; BEIOUPATh YCIEIIHbIE CTPATETUN B PA3JINYHBIX CUTYAIHUX;

Mn2 ymveHue NpoAyKTHBHO OOIIATHCS M B3aUMOJEHCTBOBATH B IpPOLECCE
COBMECTHON  JESATENbHOCTH, YYUTBHIBATh TO3HMIMH JAPYTUX  yYACTHUKOB
nesATenbHOCTH, () (PEKTUBHO pa3peliaTb KOH(PIUKTHI;

Mn3 BnaneHWe HaBBIKAMHU MTO3HABATEIBHON, YUeOHO-HCCIICIOBATEIHCKON
U POEKTHOM NeATeIbHOCTH, HaBbIKaMH pa3pelieHust npodieM; CioCOOHOCTh
U TOTOBHOCTb K CAMOCTOSATEIbHOMY IOMCKY METOAOB PEIIECHUs MPaKTHYECKUX
3aJ1a4, IPUMEHEHUIO Pa3JIMYHbIX METOI0B MO3HAHNUS;

Mn4 TOTOBHOCTH W CIIOCOOHOCTH K CaMOCTOSITENIbHOW WH(OpMaImoHHO-
MO3HABATENBHOMN JAEITETbHOCTH, BKIIIOUAsT YMEHHE OPUEHTUPOBATHCS B Pa3IMUHBIX
WUCTOYHUKAX WHMOpMAlMK, KPUTUYECKH OIICHMBATh U HWHTEPIPETHPOBATH
UH(GOPMAIINIO, TTOTyYaeMYI0 U3 Pa3IMIHBIX HCTOYHUKOB;

Mn5 BnaneHue S3BIKOBBIMH CPECTBAMHU — YMEHHE SICHO, JIOTUYHO U TOYHO
U3JIaraTh CBOIO TOUYKY 3PEHMUSI, UCIIOJIB30BaTh a/IeKBAaTHBIE SI3bIKOBBIE CPE/ICTBA;

Mnb6 BnaneHue HaBBIKAMHU MO3HABATEIBbHON pedIeKCMU KaK OCO3HAHMS
COBEpIIaeMbIX JCHCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX pPE3YJIbTaTOB U
OCHOBaHUH, TPaHUI] CBOETO 3HAHUS U HE3HAHUS, HOBBIX MMO3HABATEIBHBIX 3374 U
CPEICTB UX JOCTUKCHHSI,

Mn7 ueneycTpeMJIICHHOCTh B  TOWUCKaX W  TNPUHATHU  PEIICHUH,
CO00pa3UTEIHLHOCTh u UHTYUIIHS, Pa3BUTOCTH IPOCTPAaHCTBEHHBIX
MpeICTaBICHMI; CIIOCOOHOCTh BOCIIPUHUMATh KPacoTy U TApMOHHIO MUPA;

npeAMeTHbIX:



II1 cpopMUpOBaHHOCTH MIPEACTABICHUA O MAaTEMATHUKE KaK YaCTH MUPOBOU
KyJAbTYpPbl U1 O MECTE€ MAaTeMaTUKU B COBPEMEHHOW IUBUJIM3AIMH, O CIOcoOax
ONKCAaHUs HA MATEMATUYECKOM SI3bIKE SBJICHUI PEaTbHOTO MUPA;

II2 chopMupOBaHHOCTH MPEACTABICHUI O MAaTEMAaTUKEUECKUX MOHATHUAX
KaKk O BaXHEHIIMX MAaTEMaTUYECKMX MOJEIAX, IO3BOJSIOIIMUX OIHCHIBATh U
u3y4daTb  pasHble IPOLECCHl W SABJICHMS; I[OHHMAHHME  BO3MOXXHOCTHU
AKCHOMAaTUYECKOIO MOCTPOEHUSI MAaTEMAaTUYECKUX TEOPUIL;

II?  BnageHue METOJaMH J0KA3aTeNbCTB U aJTOPUTMOB PEILICHUS, YMEHHE
UX MPUMEHSTh, IPOBOJINUTH JIOKA3aTEIIbHBIE PACCYKACHUS B XO/I€ PEIICHUS 3a/1a4;

II3 BnageHue CTaHAAPTHBIMH TNpPUEMAMHU PEIICHHS] PAlMOHATIBHBIX U
UPPaLMOHAIBHBIX, IIOKA3aTEJIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHUI
U HEPABEHCTB, UX CUCTEM; MCIIOJIb30BAHUE TOTOBBIX KOMIBIOTEPHBIX IPOIPaMM, B
TOM YHCJIE JUI NOMCKA MYTH PEIICHHS] U WUIFOCTPALMM PELICHUS YPAaBHEHUU U
HEPABEHCTB;

I14  chopMUPOBAHHOCTh MPEACTaBICHUH 00 OCHOBHBIX TOHSATHAX
MaTeMaTUYeCKOro aHaju3a U UX CBOMCTBAX, BJIAJIECHUE YMEHUEM XapaKTepU30BaTh
noBefeHue (yHKLUHWA, KCIOJb30BAHUE IMOJYYEHHBIX 3HAHMA [JI OMHCAHUS U
aHaJIN3a PEAIBbHBIX 3aBUCHMOCTEN;

II5 BnageHue OCHOBHBIMH MOHSTHSIMH O IUIOCKHUX U NPOCTPAHCTBEHHBIX
reoMeTpUUYecKux (Urypax, X OCHOBHBIX CBOMCTBaX; C()OPMUPOBAHHOCTh YMEHUS
pacno3HaBaTh Ha 4YepTekaxX, MOJEISIX W B PEATBHOM MHPE TI'€OMETPUYECKHE
(uUrypnl; NIPUMEHEHUE H3YYEHHBIX CBOWCTB I'€OMETPUYECKUX (PUryp U (Gopmyi
JUTSL pELIEHUSI TEOMETPUUECKUX 3aa4 U 3a/1a4 C MPAKTUYECKUM CO/ICPKAHUEM;

II6  chopmMupoBaHHOCTh TPEIACTABICHUNA O Tpoleccax U  SBICHUSAX,
UMEIOIINX BEPOSITHOCTHBIM XapaKTep, O CTATHCTHYECKUX 3aKOHOMEPHOCTSAX B
peaJibHOM MHpe, 00 OCHOBHBIX MOHSATHUSAX AJIIEMEHTAPHOM TEOPUU BEPOSTHOCTEH;
YMEHMH HaXOJWTh M OLEHUBATh BEPOSTHOCTM HACTYIUIEHUS COOBITUH B
OPOCTENIINX MPAKTUYECKUX CUTYyalUsIX U OCHOBHBIE XapAKTEPUCTUKHU CIIyHYANHBIX
BEJINYUH;

Il BnageHue HaBbIKAMHU HCIOJb30BAaHUA TOTOBBIX KOMIIBIOTEPHBIX
MporpamMM MpH PELICHUH 3aau.

B pesynbTaTe 0CBOEHUS JUCHUIUIMHBI 00YYaIOUIUIACs OCBAaUBAET AJIEMEHTHI

KOMITETEHIIUM:
€CKPHUIITOPHI
HIudp Haumenosanune Jleckp P
. (mokazarenu YMenusa 3HaHUs
KOMII. KOMIIETeHIIN I
c(hOpMHUPOBAHHOCTH )

OK 1 | Beibupats criocoOsl | Pacrio3naBanue Pacno3znaBatp OcHOBHBIE
pelIeHus 3aaa4y CJIOXHBIX 3a/a4y u/uinm HUCTOYHUKU
npodeccuoHanbHOM | MpoOIeMHbIE npobGieMy B nH(popMaluu u
NesTeTLHOCTH, CUTYaIliu B MpopECCUOHATBHOM | PECYPCHI ISt
MPUMEHUTEIBHO K | Pa3IMYHBIX W/WIIM COITMAIBHOM | PEIICHUS 3a7a4 |




pa3IMYHBIM KOHTEKCTaX. KOHTEKCTE; npobiem B

KOHTEKCTaM. [IpoBenenue ananusza | AHaAJIU3UPOBATh npodeccuoHaTEHOM
CIIOKHBIX CUTyallii | 3a/1a4y W/UIu W/WJH COITUAIEHOM
IIpH pEelIeHUH 3aa4 | mpoljaemMy u KOHTEKCTE.
npodeccnoHanbHOM BBIJICTIATH €€ CrpykTypa miaaHa
JeSITeNIbHOCTH COCTaBHbIE YaCTH; JUIS pellieHus 3a1a4
Onpenenenue 3tanoB | [IpaBunbHO [Topsinok oueHKH
pelieHus 3a/1a4uu. BBISIBIIATH U pe3yIbTaTOB
Onpenenenue 3¢ GEKTUBHO UCKATh | PEIICHHS 3a1a4
noTpeOHOCTH B nH(pOpMaIIHIO, npodeccuoHaTbHON
nHpopManuu HEOOXOUMYTO ISl | IEATEIBHOCTH
Ocy1ecTBienue pelIeHus 3a/1a4uu
3¢ pexTUBHOTO W/UIU TPOOJIEMBI,
MOKCKa. CocTaBuThb Mm1aH
Pazpabotka JEUCTBUS,
JETAJILHOTO I1JIaHa Onpenenursb
JIEUCTBUI HEO0OXOANMBIE
OneHuBaEeT IJIIOCHl U | PECYPCHI;
MHHYCBI PeanusoBats
MIOJIy4€HHOTO COCTaBJICHHBIN
pe3ynbTara, CBOEro IUIaH;
IJIaHA U ero OuenuBath
peanuzaium, pe3ynbTaT U
npeaaraeT KpUTepUu | MOCIEICTBUS CBOUX
OLICHKH U JIEUCTBUI
PEKOMEHIALINH 110 (caMoCTOSITENBEHO
YIIy4ILIEHUIO TUIaHA. WM C TOMOUIBIO

HaCTaBHUKA).

OK 2 | OcymiecTBisTh [InanupoBanue Onpenensars 3anaun | Homenknarypa
MOUCK, aHAJIN3 U MH(OPMALIMOHHOTO MOMCKa UH(OPMALIMOHHBIX
MHTEPIPETALIIO MOKMCKA M3 IIMPOKOTO | MHPOpPMAIHH HMCTOYHUKOB
uH(popMaluuy, Habopa HCTOYHUKOB, | OnpenensiTh MIPUMEHSIEMBIX B
HEOOXOIUMOM UISI | HEOOXOMUMOro  JUIA | HeOOXOINMBIE npo¢eCCHOHAIBHON
BBITIOJIHEHHUS 337]a4 | BBITOJTHEHUS HUCTOYHUKU e TeTbHOCTH
npoeCCHOHAIBHON | MPOGECCHOHANBHBIX | HHGOpMAITUH [Tpuemsl
JESTEIbHOCTH. 3a/1a4y [TnanupoBaTh CTPYKTYypUPOBAHHUS

[IpoBenenue ananm3za | mpouecc NOUCKa uHpopManun
MOJTYYEHHOM CTpyKTypHpOBaTh dopmar
nH(popManuy, MOJIy4aeMyto odopmiieHus
BBICTISIET B HEW | HHpOpMAIIIO pe3yabTaTOB MOKMCKA
TJIABHBIC ACTICKTHI. Brinensate Hanbonee | nHpopmManuu
CtpyKTypHpOBaTh 3HAYMMOE B IEPEUHE

OTOOpaHHYIO
nH(pOopMaIHnIo B
COOTBETCTBUH C
napameTpamu
MIOUCKA;

nHdopmanuu
OneHuBaTh
MIPaKTUYECKYIO
3HAYUMOCTb
pe3yNbTaTOB MOUCKA




WHuTepnperanus Odopmisath
MOJTYYEHHOMN pE3yNbTaThI TOMCKA
uHpOopMaIu B
KOHTEKCTE
npodecCuoHAIbHON
JeSITeNIbHOCTH
OK 3 | IlnanupoBath u Ornpenenenue BricTpauBars Bo3moxHbIe
pean30BbIBAaTh TPacKTOPUHU TPacKTOPUHU TPaeKTOPUU
coOCTBEHHOE npodeccCHoHABHOTO | MPOPECCHOHATBHOTO | MPOPECCHOHATBHOTO
npodeccuoHaIbHOE | pa3BUTHS U Y JUYHOCTHOTO pa3BUTUS U
U JINYHOCTHOE camoo0pazoBaHus pa3BUTHS camMoo0pa3zoBaHus
pa3BUTHE
OK 4 | Paborats B VYyacTtre B 1€JI0BOM Opranu3oBbIBaTh IIcuxomorus
KOJUJIEKTHUBE U OOLICHUH ISt paboTy KOJUIEKTHBA | KOJUIEKTHBA
KOMaHse, 3¢ HeKTHBHOTO Y KOMaH/IbI [Tcuxonorus
3¢ heKTHBHO pelieHus JeI0BBIX B3aumoneiicTBOBaTh | TMYHOCTH
B3aMMOJIEICTBOBATH | 3a/1a4 C KOJIIeraMy,
C KOJIJIeraMu, PYKOBOACTBOM
PYKOBOJICTBOM,
KITUEHTaMH
OK5 | OcyuiecTBisTh I'pamoTHO yCcTHO U H3narate cBou [IpaBuna
YCTHYIO U MUCbMEHHO M3JIaraTh | MBICIHU Ha oopmienus
MMCbMEHHYO CBOU MBICIIU T10 roCyJJapCTBEHHOM JIOKYMEHTOB
KOMMYHHKAITUIO Ha | MPOPECCHOHANBHON | SI3BIKE
rOCy/IapCTBEHHOM | TEMaTUKE Ha OdopMnsaTh
A3BIKE C yUETOM roCyJJapCTBEHHOM JIOKYMEHTBI
ocoOeHHOCTeH SI3BIKE
COIIMAJIBHOTO U [IposiBnenue
KyJIbTYPHOTO TOJIEPAHTHOCTH B
KOHTEKCTa. paboyeM KOJUIEKTHBE
OK 6 | IlposBasTh [Tonumars OnuceiBath Oo1ieuenoBeyeckue
TPaXKIaHCKO- 3HAYUMOCTb CBOEH 3HAYUMOCTb CBOEH LEHHOCTH
MaTPUOTUYECKYIO npodeccuun npodeccuun
MO3ULUIO, (cennanbHOCTH)
JEMOHCTpHUpoBaTh | JleMoHcTpanus
OCO3HAHHOE MOBEJICHUS Ha OCHOBE
MIOBE/ICHNE Ha 00111€4eTIOBEYECKIX
OCHOBE EHHOCTEH
0011eYeI0BEYECKUX
LEHHOCTEN
OK 9 | HUcnonp3oBaTh [Ipumenenune cpeacts | [Ipumensats cpencrtsa| CoBpeMeHHbIE
uH(pOpMaIMOHHBIE | HH(OpPMATHU3AINH U MH()OPMALIMOHHBIX | CPEJICTBA U
TEXHOJIOTHH B MH(OPMAIIMOHHBIX TEXHOJIOTHH 17151 yCTpOMCTBA
npohecCHOHANBFHOM | TEXHOJIOTHH IS pereHus uH(pOpMaTHU3aAUN
JeATETbHOCTH peanuzanuu npodeccuonanbubix | [Topsimok ux
npodecCuoHaATbHON 3a1a4 MIPUMEHEHUS U
JeSITeIbHOCTH Hcnons3oBatk MPOrpaMMHOE




COBPEMEHHOE obecrieyeHue B
MpOrpaMMHOE npodeccuoHaTBLHON
obecrieyeHne JEATeIbHOCTH
OK 10 | Ilonb3oBatbCst [Ipumenenue B [Tonumare  oOmuii | [IpaBuiia
npodeccuoHanbHOM | MpodeccuoHaNbHON CMBICTT YEeTKO | MOCTPOSHUS
JOKYMEHTallMel Ha | 1eATeIbHOCTH IIPOM3HECEHHBIX MIPOCTHIX u
rOCy/IapCTBEHHOM U | MHCTPYKIIMM Ha BBICKA3bIBAHUN  HA | CJIOXKHBIX
MHOCTPaHHOM rOoCy/JapCTBEHHOM U | U3BECTHbBIE TEMBI | IPEUVIOKEHUNH  Ha
SI3bIKE WHOCTPAaHHOM si3bIKe. | (mpodeccroHaIbHbIe | MPO(eCcCHOHANBHBIC
Benenue oOmienust Ha | 1 OBITOBBIC) TEMBI
npodeccuoHanbHbIe
TEMBI

COJIEP)KAHUE YYEBHOM JUCIUILIAHBI

BBenenue

Marematuka B  HayKe, TEXHHMKE, SKOHOMHUKE, HH(POPMAILMOHHBIX
TEXHOJIOTUAX W TNPAKTUYECKOM JaedrenpHOCTH. lLlenn w 3amaum  u3ydeHus
MareMatuku npu ocBoenuu npodeccuii CI10 u cnenmansHocrer CI10.

AJITEBPA
PazBuTHEe NOHATHSA O YHUCJIE
Llenbie 5 paLMOHAIBHBIE YHClIa. JleficTBUTEIILHBIC qHCIIa.
Lpubnusicenuviesviuucienusi. Komnnexcuule uucna.
KopHu, crenenu u Jiorapugmsl

KopHau n crenenu. KopHu HaTypanbHOM CTENEHHU U3 YHUCIIA U UX CBOMCTBA.
Crenenn ¢ panuoHaJIbHBIMU IIOKA3aTelnsiMM, WX cBoWcTtBa. CreneHu ¢
IEUCTBUTEIILHBIMUA IMOKAa3aTEIISIMU. Cesouicmea cmenenu c
OelicmeumenbHbIMNOKa3ameinem.

Jlorapudm. Jlorapudm uncna. OcHOBHOE JTOTaprU(HMHUECKOE TOXIECTBO.
HecsaTuunbie U HaTypajbHbIe Jorapudmel. [IpaBuna nefictuii ¢ sorapupmamu.
Ilepexon Kk HOBOMY OCHOBAHUIO.

[IpeoOpa3zoBanue  anreOpamveckux  BblpaxkeHuil.  [IpeoOpaszoBanue
PalMOHAIIBHBIX, MppalMOHaIbHbIX CTEICHHBIX, MOKA3aTEIIbHBIX u
Jorapu(pMHUUECKUX BBIPAKECHUH.

IIpakTHyeckue 3aHATHA:

ApudmeTnueckue IEHCTBUS HAJl YHMCIAMH, HAaXOXACHHE MPHUOIMKEHHBIX
3HAUEHUA BEJIMYMH W  TOTPEIIHOCTeM  BhIUMCICHUM  (aOCOMOTHOM U
OTHOCHUTEJIBHOI), CPABHEHUE YUCIIOBBIX BHIPAYKEHU.

Brruncnenue u cpaBHeHHE KOpHEW. BhITOTHEHNE pacYETOB € paIuKaIaMHU.
Pemenne uppanmoHanbHbIX ypaBHEHUN. HaxoxieHne 3HaUeHUN CTENEHEN

C panudoHaJIbHBIMH TIOKazaTesmsiMu. CpaBHeHue creneHeil. [IpeoOpazoBanus
BBIPAXKCHUH, COAEPKAIIUX CTENEHU. Penenre noka3arenbHbIX YPABHEHUM.




Pemenne npukinagHeIx 3a1a4.

Haxoxnenvne 3HaueHuid sorapupma IO MPOU3BOJIBHOMY OCHOBAHHIO.
Ilepexon OT OAHOrO OCHOBaHWA K JpyroMy. BbluncieHne # CpaBHEHUE
norapudmos. JlorapupmMrupoBaHue U NOTEHIUPOBAHUE BBIPAXKECHU.

[Tpubnu>keHHbIE BEIUMCICHUS U PEIICHUS MPUKIIATHBIX
3aay. Pemenue norapuMuueckux ypaBHEHUH.

OCHOBbBI TPUTOHOMETPHUU

OcCHOBHBIC MIOHATHSA
Panuannass mepa yria. BpamarensHoe aBuxkeHue. CHHYC, KOCHHYC,
TAHT€HC ¥ KOTAHTE€HC YHCJIA.

OcCHOBHBIC TPUTOHOMETPUYECKHUE TOKAECTBA.

_@opmynsl npusencHus. Popmynsl cioxeHus. Dopmyiibl  yABOCHHS
Dopmynbl NOLOBUHHO2O Y2ad.

IIpeoOpa3oBanusi NpoCTEHIIMX TPUTOHOMETPUYECKUX BbIPasKeHHIA.

[IpeoOpa3zoBaHre CyMMbl TPUTOHOMETPUYECKUX (DYHKIMI B MPOU3BENCHUE

U TPOU3BEICHUA B CYMMY. Buwipaogxcenue mpucoOHOMempuyeckux QyHKyu
uepe3manH2enc NOJ0BUHHO2O apeyMeHmd.

TpHFOHOMeTpH‘IeCKHe YPaBHECHUS U Hepaserncmeda.

[Ipocrenmme TPUTOHOMETPUYECKUE YpaBHEHUS.
IIpocmeniuuempueconomempuieckue HepageHcmaa.

OOpatHble TPUTOHOMETPUYECKUE (PYHKIUU. ApKCHUHYC, apKKOCUHYC,
ApKTaHTEHC.

IIpakTnyeckue 3aHATHA:

PaguaHHbIi METON WM3MEpPEHMs YIVIOB BpAlIEHUs W CBSA3b C TI'PagyCHOM
MEpOH.

OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA, (QOPMYJbI  CIOKEHHUS,
YABOCHMSI, TMpeoOpa3oBaHUE CYMMBbI TPUTOHOMETPUYECKUX  (YHKIMA B
MpOU3BEJECHUE, TPeoOpa30BaHue MPOU3BEICHNUS TPUTOHOMETPUUECKUX (DYHKIIUMA B
cymmy l[Ipocreiine TpUroHOMETPUYECKUE YPABHEHNSI M HEPABEHCTBA.

OOpatHble TPUTOHOMETpPUYECKHE (YHKIMU: apPKCUHYC, apPKKOCHUHYC,
apKTaHTEHC.

®YHKIUU, UX CBOUCTBA U T'PA®OUKHU

DOyHKIMH. Oo6nactpb onpeaeneHus u MHOKECTBO
3HauYeHUI;rpadUKPyHKIMK, TOCTpoeHue rpadukoB  (DYyHKIUH, 3aJaHHBIX
Pa3ITUYHBIMH CTIOCOOAMH.

CBoiicTBa
(YyHKIIMM:MOHOTOHHOCTH,4Y€THOCTh,HEYETHOCTh,0TPAHUYCHHOCTb,
NEePUOINIHOCTh. [IpoMexxyTkum Bo3pacTaHus W YObIBaHWS, HaAWOOJBIIEE W



HaUMEHbIIIeE 3HAYEHHUs, TOUKM JIKCTpemyma. [‘paduueckas uHTEpHpeTanus.
[Tpumepsl HyHKIMOHATBHBIX 3aBUCUMOCTEN B peajibHBIX MPOLIECCaX U SIBICHUSIX.
Apudmernueckue onepanuu Haa GyHkuuaMu. CrnoxxkHast QyHKIUS (KOMIIO3UIINSA).
Ilonamue o nenpepuvlgHocmu yHKYuUU.

OoparHbie ¢pynkunu.Oodracmeo onpeoesnenus u obnacmo
3Hauenutiobpamuou yuxyuu. I pagux oopamuoii hynxyuu.

Crenennsbie, noKa3aTeJibHbIe, Jorapudpmuyeckue n
TPpUroHomMerpuyeckue  GpyHkuuu. OOpaTHble  TPUTOHOMETPUYECKHE

(pyskumu.
Onpenenenus GyHKUUN, X CBOMCTBA U IpaUKHU.

[IpeoOpazoBanus rtpadukoB. [lapamienpHBII  MEpEeHOC, CHUMMETPHS
OTHOCHUTEIIFHO OCEH KOOpJIWHAT U CHUMMETPHUSI OTHOCHTEIHFHO Hadalla KOOPJAHMHAT,
CUMMETPHUSI OTHOCHTEIBHO TPSIMON Y = X, pacTsHKCHHE M CXKAaTHE BIOJb OCCH
KOOpJMHAT.

IIpakTHyeckue 3aHATHS:

[IprMepbl 3aBUCUMOCTEN MEXIY NEPEMEHHBIMU B PEAIBHBIX MPOLIECCAX U3
CMEXHBIX nucuuriuH. Onpeaenenne pyHkuuid. [loctpoenne u yteHue rpadukos
¢ynkuuid. HWccnenoBanue ¢yHkuuu. CBONCTBAa JIMHEWHOHN, KBaJpaTUYHOM,
KyCOYHO-JIMHEWMHOW # JApoOHO — JMHeWHoW ¢yHkuuid. HemnpepsiBHbie U
nepuoanyeckue pynkuuu. CBoWcTBa U rpaUKu CUHYCa, KOCUHYCA, TaHI'€HCA U
KOTaHI'€HCA. OOpatHpie  QyHKIMM U WX  rpaduKH. OO6parHbie
Tpuronometpuueckue  ¢yHkuuu. I[IpeobpazoBanust  rpaduka  QyHKIUH.
[Mapmonnyeckue konedbanus. [Ipuknanneie 3a1aum.

[TokazarenbHble, TOTApUPMUUECKHE , TPUTOHOMETPUUECKUE YPABHEHUS U

HepaseHcmaa.
HAYAJIIA MATEMATHYECKOI'O AHAJIN3A

IMocaenoBarenbHocT. CoocoObl 3aJaHWsg YW CBOMCTBA YHCIOBBIX
II0CJIEJOBATCIILHOCTEH. Tousmue 0 npeoeje
nocinedosamenvrocmu. Cyujecmeosanue npeoeid MOHOMOHHOU O02PAHUYEHHOU
NnoCc1e008amenbHOCHU.

CymMupoBaHue MOCJIEAOBATEIBHOCTEN. beckoneuno yOBIBarOIIAsI
reOMETPUYECKAs IIPOTPECCUS U €€ CyMMa.

IIpousBoanasi. Ilonarue o npous3BOAHON (YHKIMH,eE TEOMETPUUYECKHUM
ndusndeckuid  CMBICJI. YpaBHEHHE KacaTelbHOW K Trpaduky GyHKIUU.
[Ipon3BonHbIE CYMMBI, Pa3HOCTH, NPOU3BEICHMS, 4YACTHOro. I[Ipou3BonHbIE
OCHOBHBIX JIEMEHTapHBIX (pyHKIHH. [[puMeHeHre mpon3BOHOM K UCCIIEI0BAHUIO
byHKIMi
U MOCTpoeHHto  rpadukoB.  [lpouszsoonvie  obpamuou  yHkyuu  u
KOMNO3UYUUDYHKYUU.

[Ipumepsl MCNOJIB30BAHUA NPOU3ZBOAHOM I HAXOXKIAECHUS HAWIYUIIEro
pellIeHusl B NPUKIAAHbIX 3axadax. Bropas nmpousBoaHas, €€ reOMETPUYECKUN U
dusnueckuii cmbica. HaxoxaeHne CKkopoCcTH i mpoiiecca, 3aaHHoro Gopmyoin



U rpauKoOM.

IlepBooOpa3Hasn " HHTErpal. IIppmenenue  ONpeneIeHHOTO
UHTErpanalil HaxO0XKACHMs IUIOIAAM KpUBOJIMHENHOW Tpanenuu. Pdopmyiia
Herorona-Jleitonuna. [Ipumeps! mpuMeHeHrs HHTErpaia B (GU3UKE U TEOMETPHUH.

HpaKTH‘leCKHe 3aHATHUA.

Yucnosas IIOCJICA0BATCIbHOCTD, CITOCOOBI €e 3aJJaHusA, BBIYUCIICHHUS YJICHOB
IIOCIACAOBATCIIbHOCTH. HpCI[CJ'I MOCJIEJOBATEIbHOCTH. beCKOHEUHO Y6I>IBaIOH_[a$I
IrCOMCTPHUYICCKAA IIPOTPCCCHUA.

IIponsBonHas, MEXaHUYECKUN U TEOMETPUIECKUM CMBICII IPOU3BOIHOM.
VYpaBHeHnue kacarenabHoU B o01iem Buje. [Ipasuia u popmyisl

muddepenniupoBanusi, TaOMUIA TPOW3BOMHBIX  AJIEMEHTApHBIX  (DYHKITHIA.
UccnenoBanne QyHKIMU ¢ TOMOIIBIO TPou3BOoIHON. Haxoxaenne HanbobIero,
HAaWMEHBIIIEr0 3HAYCHHUS U SKCTPEMaJIbHbBIX 3HAUCHUN (PyHKIIHH.

Wurerpana u nepBoodpaznas. Teopema HetoTona-Jlel6nuna. [Ipumenenue
MHTErpaja K BHIYUCICHUIO (PU3NYECKUX BEJIMYMH U TUIOMIAJIEH.

YPABHEHUA U HEPABEHCTBA

YpaBHeHMs U CHCTEMBbI YPaBHEHUH. PanlnoHaIbHBIC, HPPALIMOHAJIBHEIE,

MMOKAa3aTCJIbHBIC U TPUTOHOMCTPHUUICCKUC YPABHCHUA U CUCTCMBIL.
PaBHOCUIIBHOCTD ypaBHeHHﬁ, HCPABCHCTB, CUCTCM.

OcCHOBHBIE MPUEMBI UX pelIeHUs (pa3l0KEHWE HAa MHOXKUTEIH, BBEIACHUE
HOBBIX HEU3BECTHBIX, MOJICTAHOBKA, rPaUIECKUNA METO).

Hepasencrsa. PanuonanbHbie, uppalliOHAIBHBIE, TOKA3ATEILHbBIC
umpuconomempudeckue HepapeHcTBa. OCHOBHBIE IPUEMBI UX PELLICHHUS.
Hcnonb3oBanue CBOMCTB U rPauKOB (PyHKIMI IPU PEeLICHUH YPABHEHUI U
HEPaBEHCTB. Meron uHTepBaioB.M300paxenue Ha KOOPAMHATHOM
IIJIOCKOCTUMHOYKECTBA PEIICHUN YPABHEHU U HEPABEHCTB C ABYMS IIEPEMEHHBIMU
U UX CUCTEM.

IIpuxknagubie 3apaum. [IpumeHeHue  MareMaTHYeCKUMX  METOHOB
JUISIPEIICHUST COJIep KaTeIbHbIX 3a/1a4 U3 PA3IUYHBIX 001acTel HAYKU U MPAKTHUKHU.
HNuTepnperanus pe3yibraTa, y4eT peajbHbIX OTPAHUYCHUM.

IIpakTHyeckue 3aHATHS:

Kopuu ypaBHenuiti. PaBHOcunmpHOCTH ypaBHeHuWil. [IpeoOpaszoBanue
YPaBHEHUN.

OcHOBHBIE NTPUEMBI PELIEHNS YPABHEHUH. PelieHne cuCTeEM ypaBHEHHUM.
Hcnonb3zoBanue cBOMCTB U IrpadukoB GyHKLMIA ISl pelIEHUs] ypaBHEHUH U

HEPaBEHCTB.

KOMBUHATOPUKA, CTATUCTUKA U TEOPUSI
BEPOATHOCTEHU



JieMeHTbl KOMOMHATOPUKH

OcCHOBHBIE TOHATHA KOMOMHATOPUKU. 3aJauyd Ha TMOJCYET YHCIIa
pa3MelleHNi, IepPEeCTaHOBOK, coueTaHuil. Pemenne 3a1a4 Ha nepedop BapHAHTOB.
®opmyna OunHoma HpioroHa. CBoiicTBa OHMHOMHMHAJIBHBIX KOA()PHUIIMEHTOB.
TpeyronpHuk Ilackans.

DJieMeHThI TeOPUH BePOSITHOCTEH

CoOpITHE, BEpOSITHOCTH COOBITHS, CIIO)KEHUE U YMHOXKCHHE BEPOSTHOCTEH.

Ionamue o nezagucumocmu cobvimuil. J{uckpemuas cay4aiinas eeiuyund, 3aKoH
ee pacnpedenenusa. Yucnosvie xapakmepucmuxu OUCKPEMHOU  CIVYAUHOU
geauuunsl. Ilonsamue o 3aKkone 6oabUIUX YUCEI.

JIeMeHThI MATEMATHYECKOM CTATHCTUKH

[IpencraBienne JTAHHBIX (Tabmuel, IarpamMMel, rpadukn),
2eHepanbHAsCO8OKYNHOCb, 6blOOPKA, CpeoHee apugmemuyeckoe, MeOUuaud.
Ilonamue o 3a0auax Mmamemamuyeckou CMmamucmuKu.

Pewenue npaxmuueckux 3a0au ¢ npumeHenuem 6eposimHOCMHbIX MEeMOo008.

IIpakTHyeckue 3aHATHS:

Hcropust pa3BUTHSI KOMOMHATOPUKU, TEOPUH BEPOSITHOCTEH U CTATUCTUKU U
WX POJIb B Pa3NUYHBIX cdepax ueIoBEUECKOW >Xu3HenesTenbHOoCTH. [IpaBuia
KOMOMHATOpUKHU. PernieHne KOMOMHATOPHBIX 3ajady. Pa3menneHus, codyeTaHus U
nepecraHoBku. bunoMm HeroTona u tpeyronsHuk [lackans. Ipuknanssie 3agaun.
Knaccuueckoe omnpeiesieHue BEpOSITHOCTH, CBOMCTBA BEPOATHOCTEN,
T€OpeMa O CyMME BEpOSITHOCTEN. Bbruncnenne BeposiTHocTel. [Ipukinanabie
3agauu. [IpencraBieHne YncnoBbIX JaHHBIX. [[pUKIagHbIe 3a0a4n.



I'EOMETPUA

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

B3anMHOe pacnosioxkeHue ABYyX NpsIMBIX B IMpOCTpaHCTBe. [lapaiienbHOCTh
npssMoil W 1iockoctu. IlapamnensHocTh miocKocTe. [lepneHauKyJISIPHOCTD
npsMONl M TUIOCKOCTU. [lepneHauKkyasip M HAKJIOHHAsA. YTOJ MEXIYy NpsMOU U
IJIOCKOCTBIO. JIByrpaHHbI YTOJL. VYron MEXIY IJIOCKOCTSIMU.
[lepneHIUKYASIPHOCTD IBYX MIIOCKOCTEM.

["'eomeTpudeckre mpeoOpa3zoBaHus MPOCTPAHCTBA: MapaUICIBHBIN MTEPEHOC,
CHUMMETPHUSI OTHOCUTEIBHO MIOCKOCTH.

[TapannensHOE MpoekTupoBaHue. [11owadb opmocoHANbHOU NPOEKYUU.
N300pakeHne NpoCTpaHCTBEHHBIX (UTYP.

MHOrorpaHHUKHU

Bepuunsl, pebpa, rpanu MHOrorpanHuka. Pazeepmka.MuocoeparnHvieyenbl.
Buinyxnvie mnocoepannuxu. Teopema Jiinepa.

IIpusma. Ilpsamas wu  wHaxaonnas npusma. [lpaBunbHas  npusma.
[Tapannenenunen. Kyo.

IIupamua. [IpaBuiibHas nupamMua. Y cedeHHas nupamuaa. Terpasap.

Cummetpuu B KyOe, B apajuieJenunesie, B Ipu3Me U MUpaMu/Ie.

Ceuenus ky0a, IpU3MbI U MUPAMUJIBI.

[IpencraBnenre 0 MpaBUIBHBIX MHOTOIPAHHHUKAX (TE€Tpa’ap, KyO, OKTa3p,
JOJIEKa’Ip U UKOCAadIP).

Tesa 1 MOBEPXHOCTH BpalleHUs

[umaaap w KoHyc. YceueHHbIH KoHyc. OCHOBaHHME, BBICOTa, OOKOBas
MOBEPXHOCTh, oOOpa3ytomas, pa3BepTka. (OceBble CeUYeHHs] M CEYEHUs
MapajuiesIbHblE OCHOBAHUIO.

[ap u cdepa, ux ceuenus. KacarenbHas mIOCKOCTh K cdepe.

HN3mepenusi B reomeTrpuu

O6bem u ero uzmepenue. MterpanbHas popmysa oobema.

®opMmynbl 00beMa KybOa, TPSIMOYTOJIbHOTO Napajijiesienunena, MpHU3MbI,
muHapa. dopmynel o0bemMa mnupamuaa W KoHyca. DOpMyJbl  IIJIOMIATU
MOBEPXHOCTEN MWIMHPA U KOoHyca. PopMysibl 00beMa 1mapa u iomaam chepsl.

[Tono6ue Ten. OTHOILIEHUS TUIOIAEH TOBEPXHOCTEN U 00bEMOB MTOJOOHBIX
TEI.
Koopaunarsl 1 BeKTOpBI
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[IpsimoyronibHast  (ekapToBa) CcHUCTEMa KOOPAMHAT B MPOCTPAHCTBE.
dopMyna pacCTOSHHSI MEXIy ABYMS TOYKaMU. YpaBHEHHS chephl, niockocmu
UNPAMOI.

BekTopel. Moayne BekTopa. PaBeHCTBO BekTOpOB. CIlI0KEHHE BEKTOPOB.
YMHOXXEHHE BEKTOpa Ha 4UCIIO. Pa3iiokeHHe BEKTOpa II0 HaIpaBICHHUAM. YTOIl
MEX)Iy AByMs BekTopamu. lIpoexnmst BekTtopa Ha ock. KoopaumHaTel BEkTOpA.
CkaysipHO€E IPOU3BEIEHUE BEKTOPOB.

Hcrnonb3oBaHne KOOPAMHAT U BEKTOPOB IIPU PELICHUM MAaTEMaTUYECKHX U
IPUKJIAJHBIX 3a7ad.

IIpakTnyeckue 3aHATHA:

[Ipy3Haku B3aMMHOTO PACIIOJIOKEHUS MPSAMBIX. YTOJI MEXKIY HPSIMBbIMH.
B3anMHOE pacnooKeHHe NMpsIMBIX M IUIOCKOCTEH. llepneHanKyissp u HakiIOHHas
K IUIOCKOCTH. YTOJ MEXKIy IpPAMOM M IUIOCKOCTBIO. TeopeMbl O B3aMMHOM
PacoJIOKEHUH NPSMOM U IVIOCKOCTH. TeopeMa 0 Tpex NEPIEHINKYJIIApax.

[Ipyu3Haku ¥ CBOKCTBA MAPAJUICIIBHBIX U NEPIICHANKYJIISIPHBIX IIOCKOCTEN.
Paccrosaue oT TOUKH 10 IIIOCKOCTH, OT MPSMOM A0 MIIOCKOCTH, PACCTOSTHHUE

MEXIy  IUIOCKOCTSIMH,  MEXKAY  CKPCIIMBAIOIIMMHU  TMPAMBIMH,  MEXIY
IPOU3BOJIbHBIMU (DUTYpaMH B POCTPAHCTBE.

[lapannenbHOE  NPOEKTUPOBAHWE W €r0  CBOWCTBA. Teopema o
NI0UWAOUOPMOSOHATLHOU npoexyuu MHO20)20TbHUKA. B3aumuoe
PacnoI0KEHUENPOCTPAHCTBEHHBIX (PUTYD.

Paznuunbie Bupl MHOTOrpaHHUKOB. VX n3o0pakenus. CedeHusi, pa3BepTKU
MHOTrorpaHHukoB. [lnomans noBepxHocTH. Buabl cuMmeTpuid B MPOCTPAHCTBE.
CummMmeTtpus Ten BpalleHUs M MHOTOTPAHHHMKOB. BplunciieHWe miomane u
00BEMOB.

Bekropel. /[lelictBus ¢ Bekropamu. JlekapToBa cucremMa KOOPIHWHAT B
IIPOCTPAHCTBE.

YpaBHeHUE OKPYKHOCTHU, chephl, TIIOCKOCTU. PaccTosiHue MeXay TOUKaMHU.
JlelicTBUSL ¢ BEKTOpaMH, 3aJaHHBIMH KOoopauHaTamu. CKalIpHOE MPOM3BEINECHUE

BEKTOpPOB. BekTopHO€ ypaBHEHHME TMpsIMOM H TUIOCKOCTU. Mcrosb3oBaHue
BEKTOPOB IPH 10KA3ATEIBCTBE TEOPEM CTEPEOMETPUH.

JIns BHEayaUTOPHBIX 3aHATHM CTyJEHTaM, HapsAy C PELICHUWEM 3aJ1ad U
BBIIIOJIHEHUS ~ TPAKTUYECKUX  3aJaHUld,  MOXHO  TPEIJI0XKUTh  TEMBbI
HCCIIEIOBATENIbCKUX H  pedepaTUBHBIX paboT, B KOTOPBIX BMECTO Cepuid
OTAEIBHBIX MEJIKUX 33Ja4 U YINPAKHEHUW NPEIararoTCs CHOKETHBIE 3aJaHus,
TpeOyrolme IIUTeIbHON padoThl B paMKaxX OJIHOW MaTEeMaTUYeCKOW CUTYallUH.
OTU TEeMbI MOTYT OBITh UHIMBUIYATBHBIMH 33JJaHUSMH, HO MOTYT TPEJIaraTbCs U
rpynIe CTyJIEHTOB ISl COBMECTHOT'O BBITIOJHEHUS UCCIEN0BAHUS.



TEMbI

PE®EPATOB (IOKJAAOB), UCCJIIEJOBATEJBCKHUX TPOEKTOB

HempepoiBable gpo0m.
[IprMeHeHMe  CJIOKHBIX  MPOIEHTOB B  OKOHOMHYECKHX

pacyueTax.

[TapaJsebHOE IPOEKTHUPOBAHUE.

Cpennue sHavYeHHUS U UX IIPUMEHEHNE B CTATHUCTUKE.
BexkTopHoe 3amaHue IpAMBIX U IIJIOCKOCTEH B ITPOCTPAHCTBE.
Croxxenre rapMOHUYECKUX KOJIeOaHUA.

['pacuueckoe pelleHre ypaBHeHU 1 HEPABEHCTB.
IIpaBuabHBIE U HOJIYIIPABUJIbLHBIE MHOTOTPAHHHUKH.
Konndeckue ceueHnsa u ux IpuMeHeHNe B TeXHUKE.
ITousaTtue nuddepeHIamsa 1 ero IPUI0KEHUI.

CxembI MOBTOPHBIX UcObITaHU bepHysim.

HNccnemoBanue ypaBHeHUM U HEPABEHCTB C IapaMeTPOM.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILINHBI
2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHOI padoThI

Buj yueOHoit padoThl O0bem yacoB
CymmapHasi yyeOHasi HAarpy3Ka Bo B3aUMO/IeiiCTBHH C MpenoaBarejieM 288
O061beM 00pa3oBaTeIbLHON MPOrpaMMbl 288

B TOM YHCJIC:

TEOpPETUIECKOE 00yUeHUE 178
MPAKTHYECKHUE 3aHATUS 106
KOHTpPOJIbHAsI paboTa 4
camocTosITelIbHast paboTa 10

HpOMe)KyTO'lHaﬂ aTrecTanusi NIpOBOAUTCH B (bopMe NUCbMEHHO20 9K3AMEHA




2.2. Temamuueckuii niaun u cooepiicanue y4eoOHou OuCyUnIuHbl

Koow OK,
pe3yiomamos
Haumenoeanue Cooeprcanue yueonozo mamepuana u oopmol opeanu3ayuu 0esameabHOCmu Yposenw Oovem oceoenus
paszoenos u mem odyuarouwuxcs oceoenusn yacoe cooepiicanus
yia
1 2 3 4 5)
Paznen 1. AJITEBPA 104
Yposeno OK 3 - 0K 6,

Tewma 1.1 PazButue Codepaicaiue yuebnozo namepuaia 0ceoenus 14 OK 9, OK 10
MOHSITUS O YUCIIE Martemartuka B HayKe U TEXHUKE, SKOHOMHUKE, HH(HOPMAITMOHHBIX TEXHOJIOTHIX U 10

MPaKTUYECKOU AestenbHOCTH. Llenu u 3a1aun nu3ydeHus MaTeMaTHKU B

YUPEXKIECHUSIX CPEeIHEro mpodeccnoHalbHOTO 00pa30BaHUS

Lensie u paumonanbHble yncna. [efictBurensHbie uncia. KoMiekcHbie Yuca.

Ipubnuosicennvie sviuucaenus. [lpubnudsicennoe sHauenue 6eIUUUHbL U NOPEULHOCTIU

NPUOIUNHCEHULL.

Temamuka npakmuyeckux 3auamuil

1. Apudmernueckue AecTBUS HaJl KOMIUIEKCHBIMHM YUCIIaMU — 2 Yaca. 2

2.Haxoxxnenne npuOIMKEHHBIX 3HAYEHUI BEJTMYHMH U TIOTPEITHOCTEH BRIYHCICHUN (a0COMIOTHOM 2

Y OTHOCHUTEJIbHOM) — 2 yaca.

Yposeno 99 OK 3 - OK 5,

Tewma 1.2 Kophu, Codepaicaitue yuebiozo mamepudia 0cgoenus OK Y9, OK 10
CTETIEHU U Kopnu u crenenn. Kopau HatypanbHOM CTETIEHH U3 YKCIa U UX cBoiicTBa. CTeneHu 2 12
norapudmel C pallMOHAILHBIMU ITOKA3aTeNIIMU, UX CBOICTBA. Cmenenu ¢ delicmeumenbHbiMu

nokazamenamu. Ceolicmea cmeneHu ¢ 0elucmeumenbHblM NOKA3amenem.
Jlorapudm. Jlorapudm uucna. OcHogHoe ocapudmuueckoe moxcoecmaso.
JlecsiTuuHble U HaTypalsibHble Jorapu@msl. [IpaBuna nelictBus ¢ norapupmamu.
Ilepexoo k HosoMmy ocHOBaHUIO.




[IpeoOpa3oBanue anredpanvecKkux BhIPAKECHUH.

Temamuxa npakmu4ecKux 3aHamuil

1.Crenenb. CBOMCTBA CTENIEHN C HATYpaJbHBIM M pallMOHAIbHBIM IIOKA3aTEIIEM

2.ITpeoOpa3oBanue BBIPAXKEHHUI CO CTETIEHBIO C ICHCTBUTEIBHBIM TTOKA3aTENIeM

3.0OcHOBHBIE CBOWCTBA JIOTapr(MOB

4.TIpeoOpa3oBaHue BRIPAKEHUH, COAEPIKAIIUX ONEpaInio JorapuGMupoBaHus

NIDNIDNDN

5.Haxoxnenue 3HaueHuil orapudma 1mo npou3BOJIBHOMY OCHOBaHHIO. DOpMyIIBI Tepexona OT

OOHOI'0O OCHOBAHUSA K APYTOMY

Tema 1.3 OcHOBEI
TPUTOHOMETPUU

Yposenw
Cooepotcanue yuednozo mamepuana
0ceoenus

22

CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC TPOU3BOJILHOTO yriia. CHHYC, KOCUHYC, 2
TAHT'€HC M KOTAHT'CHC YHCIIa.

CP- «Papuannas mepa yriia. COOTHOIIEHHE MEK/ly paJuaHHON U TPagyCHON Mepoit
yraay (2 uaca)

OcHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA, PopMyIbl IpuBeAeHus. CHHYC,
KOCHHYC U TAHT'€HC CYMMBI U pa3HOCTH JIBYX YrioB. CHHYC U KOCHHYC JBOIHOTO
yria. @opmynvl nonosunnozo yena.llpeobpasosanue cymmobl mpueoHOMempuiecKux
@dyHKYUll 8 npouszeederue U NPou3sedenus 8 cymmy. Boipascenue
MPUSOHOMEMPUUECKUX DYHKYUL Yepe3 MAHSeHC NOJIOBUHHO20 ApeyMeHmda
Ilpocmeniwue mpueonomempuueckue ypasnenus. llpocmeuuiue

mpucoHomMempuiecKue HepaeenHcmaed. ApKCMHyC, APKKOCUH)YC, ApKMAaHeeHC YUCIA
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Temamuka npakxmuyeckux 3aHAMU

l.HaXO)K,Z[CHI/IC ApPKCUHYCA, apKKOCUHYCA, APKTAHI'CHCA U APKKOTAHI'CHCA YUCJIA.

2. llpuMeHEeHne OCHOBHBIX TPUTOHOMETPUYECKHX TOXIECTB, (OPMYJ CIOXKCHHUS, JBOHHOTO

yIJla, CYMMBI U Pa3HOCTU TPUTOHOMETPUUYECKUX (PYHKIIMHA

OK 3 - 0K,
OK 9, OK 10

Tewma 1.4 ®ynkuuu,
HUX CBOMCTBa U

Yposenw

Cooepotcanue yueonozo mamepuana
oceoenusn

36

Oyukiuu. O6s1acTh ONpeeseHs] © MHOKECTBO 3HAUeHUI; rpaduk 2

16

OK 3 - 0K},
OK9, OK 10




rpa¢uku.CTerneHHble,
noKa3aTeJbHbIE,
JorapupMHUUECKUE U
TPUTOHOMETPUYECKHE
byHKIAHA

¢byHKIMU,OCTpOCHKE TPaPUKOB (DYHKIMN, 33JaHHBIX Pa3IMYHBIMH CIIOCOOAMHU
CBoiicTBa (DyHKIMI: MOHOTOHHOCTbD, Y€THOCTh, OTPAHUYEHHOCTD, IIEPHOAMYHOCTb.
[TpomesxyTku Bo3pacTaHusi U yObIBaHUS, HAUOOJIbIIIEE U HAUMEHbIIICE 3HAUCHHUS,
TOYKH dKcTpemyMa. ['paduueckas unrepnperanus. [Ipumeps! GyHKIMOHATBHBIX
3aBHCHMOCTEH B peasIbHbIX MPOLIeccax U SBICHUIX

CP-«Penienune npuKIaaHbIX 3a0a4» (2 waca)

Ob6parnas ¢pyskuus. Obaacms onpedenenus u 001aAcmb 3HAYeHUL 00pPamHoU
@ynxyuu. I'paduk oOpaTHON QyHKITMH

Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpauKu; MEPUOIUIHOCTD,
OCHOBHOW MEPHUOT

[Toka3zarenpHast QyHKIHS (IKCTIOHEHTA), €e CBOMCTBa U rpaduk. Jlorapupmmueckas
(GbyHKIMHU, ee CBOWCTBA U rpaduK

[TapannenpHbli IepeHOC, CAMMETPHUSI OTHOCUTENBEHO OCEl KOOPAUHAT U CUMMEmpUs
OMHOCUMENLHO HAYANA KOOPOUHAM, CUMMEMPUs OMHOCUMENbHO NPAMOU Y = X,
pacmsiceHue U cocamue OmHOCUMENbHO 0cell KOOPOUHAM

Temamuka npakmuyueckux 3aHAmMu 20

1.®yHKIMM, UX CBOWCTBA U TpadUKU 2

2. UccnenoBanue QpyHKIMIA 4

3. CBoiicTBa JIMHEIHON, KBaIpaTUYHOM, KyCOUHO-TUHEHHOM U IPOOHO — TMHEHHON (yHKIUI 2

4. O6patHble PyHKINU U UX TpaduKu 2

5. IlpeobpazoBanus rpaukoB GyHKUIUI 4

6. [loka3zarenbHas GyHKUUSA 2

7.Jlorapudmuueckas GyHKIUSA 2

8.CremneHnHas, noka3aTeiabHasi U TPUTOHOMETpUYECKHe (PyHKIUN 2
Pazgen 2. HAYAJIA MATEMATHYECKOI'O AHAJIN3A 32

Cooepotcanue yueonozo mamepuana Yposerts 4 OK1-0K3,
Tema 2.1 0ceoeHus OK 5, OKY,
Hocnenosarenvnoctu | Ilonamue o npedene nocredosamenvrocmu. Cyujecmeoganue npeoeia MOHOMOHHOU 2 2 OK 10

OZPGHL{I{@HHOIZ nocned08amebHOCmI. CYMMI/IpOBaHI/IC IMOCJIEIOBATEILHOCTE.




beckoneuyno yObIBaroIasi reoMeTpuieckast mporpeccus u ee cymma. Ilouwsamue o
HenpepvleHOCMU (YYHKYUU

Temamuka npakmuyeckux 3aHAmuil

1. Hpez[en IIOCICI0BATCIIBHOCTH. beckoneuno Y6BIBaIOH_IaSI TCOMCTPUYICCKaAsd IPOIrpeCCUsa

Coo G Yposeno 99 OK I - 0K 3,
o0epoicanue y4eOH020 mamepuana
Tema 2.2 P Y P 0C60eHUA OK 5, OK 10
[IpousBonHas u e€ [Tonatue o mpou3BOIHOW (YHKIHMH, €€ TeOMETPUUYECKUH U (U3UUECKUH CMBICI. 2 14
[IPUMEHEHUE VYpaBHeHHe KacaTeldbHOH K Tpaduky ¢yHKuuu. IIpon3BoIHBIE CyMMBI, Pa3HOCTH,

NPOU3BEACHUS, 4YacTHOro. IIpon3BOAHBIE OCHOBHBIX  3JIEMEHTAPHBIX  (YHKIMH.

[IpuMeHeHre NPOU3BOJHOM K MCCIEIOBAHUIO (PYHKUUI U MOCTPOEHHUIO I'paHKOB.

IIpouzeoonvie 0bpamuoil hyuKyuu u KOMNO3UYUU QYHKYULU.

[Tpumepbl HCIIONIB30BaHMSI TPOU3BOAHOM ISl HAXO0XKIEHUS HAWITYUILIEro pelieHus B

NPUKIAJHBIX 3a7a4ax. Bropas mpousBojHAasA, €€ TeOMETPHUYECKUH W (QHU3UUECKUit

cMbIci. Haxoxaenue cKopocTH JUis IpoIiecca, 3aJaHHOT0 GOPMYIIOi U IrpapuKOM.

Temamuka npakmuueckux 3aHAmMu 8

1.Bbruuciienue npou3BoAHON € MOMOLIBIO OIPEETICHHS 2

2. BeluncneHue Npou3BOIHBIX alnredpandeckux (GpyHKIuit 2

3.HUccnenoBanrie (QyHKIMM ¢ TOMOINBIO Mpou3BoaHOW. Haxoxaenume HamOombiero, | 2

HAaUMEHBIIIETO 3HAUYEHUS U SKCTPEMAJIbHBIX 3HAU€HUN QYHKIIUN

4. HaxoxxeHre HauOoJIbIIero, HAMMEHBILET0 3HAUYSHHSI U SKCTPEMATIbHBIX 3HAYCHUH (QYHKIIUU 2

Coo " Yposeno 6 OK I - OK 3,

o0epoicanue y4eoH020 mamepuaa

Tema 2.3 P Y P 0ceoenus OK5, OK 10
[TepBooOpazHas u [TonsiTre 06 onpeneneHHOM UHTErpajie Kak IIoNiaii KPUBOJIMHEHHOM Tparenny. 2 4
VHTETpall IlepooOpaznas. dopmyna Herotona-JleiibHuma

CP «Pemienue 3aa4d Ha CBA3b 1€pBOOOPA3HOM U €€ MPOU3BOAHOM , BEIYMCICHHE

nepBooOpazHoit uia faHHOM GyHKIMKUY (2 vaca)

Temamuxa npakmuueckux 3auAmu

1IlepBoobOpa3nas. UnTerpai.

Cooepircanue yuedbnozo mamepuana Yposens | 20 OK I - OK 3,




Tema 2.4 YpaBHeHus 0CcGoeHus OK 5, OK 10
Y HEPaBEHCTBA PannonaneHble, UppalMOHaNbHBIE, II0KA3aTelIbHbIE M  TPUTOHOMETPUYECKUE 2 8

yYpaBHEHUS U CUCTEMbI. PABHOCHIIBHOCTh ypaBHEHUM, HEPABEHCTB, CUCTEM.

OcHOBHbIE IIPUEMBI UX pPEUICHUs (Pa3IoKEHHE Ha MHOMKUTENH, BBEIEHUE HOBBIX

HEU3BECTHBIX, MOJCTAaHOBKA, I'paQueCKUil METON).

PannonanpHble, UppalMOHAIBHBIC, IIOKA3aTEIBHBIE W MPUSOHOMEMPUYECKUE

HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PELLICHUS.

Meton wunHTepBasioB. M300pakeHMe Ha KOOPIAMHATHOM IJIOCKOCTH MHOXECTBA

pelIeHnii ypaBHEHUI 1 HEPABEHCTB C IByMsI [IEPEMEHHBIMU U UX CUCTEM.

[IpumeHeHne MaTeMaTHYECKMX METOJOB Ul PELIEHUS COAECPKATENIBHBIX 3a1ad W3

pa3nuyHbIX oOOslacTel HaykW M TNpakTuku. MHTepmperauus pesynbTara, yder

peanbHbIX OTPAHUYEHUN.

Temamuka npaxmuyeckux 3aHAMUI 12

1. Pemenue uppaimoHaabHbIX YpaBHEHUI 2

2. PerieHne TpUroHOMETPUYECKUX YPAaBHEHUH U HEPABEHCTB 4

3. Pemenne moka3aTenbHBIX YPaBHEHUH U HEPaBEHCTB 2

4. Pemenue norapu(pMUUE€CKUX ypaBHEHUN U HEPABEHCTB 4
Paznea 3. KOMBUHATOPUKA, CTATUCTHUKA M TEOPHUS BEPOSITHOCTEM 22

Yposenw OK I - OK 3,

Tema 3.1 OcHOBHBIE Codepaicaniue yueonozo mamepuaia 0ceoenus 10 OK5, OK 10
HOHSTHSA OcCHOBHbIE TIOHATUS KOMOMHATOPWKU. 3aJayd Ha IMOJCYET 4YHUCIA pa3MElleHHH, 2 8
KOMOWHATOPUKH NepeCcTaHoOBOK, codeTaHuil. Pemenne 3amau Ha mnepebop BapuantoB. dopmyina

o6unoma HproToHa. CBolicTBa OMHOMHHANBHBIX Ko3(duunenToB. TpeyronbHUK

[Tackass.

Temamuxa npakmuqecKux 3aHAmMuil

1. PemieHre KOMOMHATOPHBIX 3324

Yposens OK I - 0K 3,

Tema 3.2 DnemeHTHI Codepaicanue yueonozo mamepuaa 0C80eHUA 12 OK 5, OK 10
MaTeMaTUYECKON Co0bbITHE, BEpPOSITHOCTH COOBITHUS, CII0KEHUE U YMHOXKEHHE BEPOSTHOCTEH. 2 10
CTaTHCTHUKH. Ionamue o nezasucumocmu codvimuil. JJUCKpemHas CIy4aHas 6eIU4UHA, 3aKOH ee




DNEMEHTHI TEOPUU
BEPOSATHOCTEMN

pacnpeoenenus. Hucnosvie xapakmepucmuku OUCKPEMHOU CAVYAUHOU BEIUYUHBL.
Ilonamue o 3axkoHe OonbUUX YUCe].

[IpencraBnenre gaHHBIX  (TAONMUIBI, JAWArpaMMbl, TpaduKu), 2eHnepanvbHas
COBOKYNHOCMYb, 8b100PKA, cpedHee apudmemuieckoe, meouana. [lonamue o 3adauax
MamemamuyecKol Cmamucmuku.

Pewenue npakmuueckux 3a0au c npumerenuem 8epoamMHOCMHbIX MEMOO08.

Temamuxka npakmu4ecKux 3aHamuil

1. Kombunaropuka. CTaTuCTHKA U TEOPHsI BEPOSITHOCTEH - 2 Haca.

Pa3znen 4. TEOMETPUSA 96
Coo " Yposens 24 OK I - OK 3,
00epircanue yuebno2o0 mamepuana
Tema 4.1 IIpsimbie u P Y P 0ceoenus OK5, OK 10
IUIOCKOCTH B B3aumHoe pacnonoxenue ABYX MPsSMBIX B IpocTpaHcTBe. [lapamnenbHOCTh npsaMoit 2 10
MIPOCTPAHCTBE u miaockoctu. [lapamnensHocTh miockocTel. [lepneHIUKYISIPHOCTh NPSIMON U
wiockocTu. [leprneHauKkynsap U HaKIOHHAS. YTON MEXIy MPsIMOW M IUIOCKOCTBIO.
JIByrpaHHblii  yroia. Yroia MexAy IUIOCKOCTSIMH. [leprneHaukynspHOCTh ABYX
IIJIOCKOCTEM.
I'eomeTprueckue mnpeoOpa3zoBaHUsl TNPOCTPAHCTBA: MapajUIeNbHBIM  MEepeHoc,
CUMMETPUSI OTHOCUTENIBHO IJIOCKOCTH.
[TapannensHoe mpoekTupoBaHue. I[l10wadb OpmocoHaNbHOU NPOEeKYUlU.
N300paskeHre MpoCTpaHCTBEHHBIX (UTYD.
Temamuka npakmuyeckux 3aHAmMu 14
1. IlpsiMble ¥ MIOCKOCTH B IPOCTPAHCTBE 2
2. Pemenuie 3aa4 Ha B3aWMHOE PACIIOJIOKEHHE PSMBIX M IIOCKOCTEH. 2
3.ITapannenenunen, kyo 2
4. CBoiicTBa U TMPU3HAKH MapaJUICNbHBIX U MEPIEHAUKYISIPHBIX MIOCKOCTEH. 2
S.IleprieHIUKYIIAp M HAKJIOHHAS K TIJIOCKOCTH. YTOJI MEXKIY MPSMON U TIIIOCKOCTHIO. 2
6. Teopema o Tpex meprneHAUKYIIpax 2
7. JIByrpaHHbIi yrou 2




Coo G Yposens 24 OK I - 0K 3,
00epircanue yuebnozo0 mamepuana
Tema 4.2 P ¥ P 0ceoenus OK5, OK 10
MHororpaHHUKH Bepmmnabl, pebpa, rpaHy MHOTOTpaHHUKA. Pazgepmka, MHO20SpaHHble Y2lbl. 2 16
Buinyxnvie mrocoepannuku. Teopema Jiinepa. [lpusma. [lpsamas u Haxnonuas
npusma. [IpaBunbras npusma. [apamnenenunen. Ky6. [Tupamuna. [IpaBunbnas
nupamua, yceuennas nupamuoa. Terpasap. CummeTpuu B KyoOe, B
napajuienenunene, npusme u nupamuoe.Ceuenue Ky0a, Ipu3Mbl U MUPAMUIBIL.
[IpencraBienne o MPaBUIBLHBIX MHOTOTPAHHUKAX (TETPadap, KyO, OKTadap,
JOJIEKadIp U UKOCABIP).
Temamuxa npakmuueckux 3aHAMUIL 8
1. Paznuynble BUABI MHOTOTpaHHUKOB. Ux n3o0pakenus. CeyeHusi, pa3BepTKU MHOTOTPAaHHUKOB.
2
[Tnomanp noBepxHOCTU. BhIuncienue miomnaneid 1 00beMoB
2. Ceuenus xKy0a, Mpu3Mbl ¥ MUpaMubl. Pemenne 3amad Ha MOCTPOCHUE CEYCHUI 2
3.Ilpuzma 2
4. TIupamu bt 2
Yposens OK I - OK 3,
Cooepotcanue yuebnozo mamepuana 8
0CB80€HUS OK 5, OK 10
Hunuaap u konyc. Yceuennsiti konyc. OCHOBaHUE, BHICOTA, OOKOBasi TOBEPXHOCTb, 2 4
Tema 4.3 Tena n oOpasytommasi, pazBeptka. Ocegvle ceueHus u ceyeHus, napaiieiibHole OCHOBAHUIO.
HOBCPXHOCTH [Iap u cdepa, ux ceuenus. Kacamenvras niockocms K cghepe.
BpaliCHUA Temamuka npakmuueckux 3aHAMUN
1. Hunuuap 2
2.Konyc 2
Coo p Yposenw 30 OK I - OK 3,
00epircanue yuebnozo mamepuana
Tema 4.4 O0bemMbI P ¥ P oceoenus OK 35, OK 10
TEJ Y IJIOUaIN UX Ionsamue 06 o6veme mena. Omuouienue 06veM08 NOOOOHLLX Mmell. 2 20

IMMOBCPXHOCTHU

dopmyiibl 00beMa KyOa, IPSMOYTOJIBHOTO MapajuieNenunesia, Ipu3Mbl, IUIHHIPA.
®opmyiibl 00beMa TUPaMUAbI U KOHyca. PopMyIIbl IO 1M TOBEPXHOCTEH
HWIMHAPA U KoHyca. PopMyIibl oObeMa 1apa  1iomaam cheps




Temamuka npakxmuyeckux 3aHAMUI

106beM MPU3MBI. 2

2. O0BbeM UpaMu/IbI. 2

3006beM nuIMHIpa 2

4. O6BeM KOHYCA. 2

5.00beM mapa. 2

Yposenw OK I - OK 3,

Tena 4.5 Cooeporcanue yueonozo mamepuana 0Ce0CHIA 20 OK'5. OK 10
Koopaunats! u [IpsimoyronpHas (1ekapToBa) CUCTEMa KOOPAMHAT B pocTpaHcTBe. Dopmyina 2 16
BEKTOPBI pacCTOSHUS MEXK]Ty IBYMsI TOUKaMHU. Y paBHEHUE CHEPBI U NIOCKOCHIU.

Dopmyna paccmosanus om mouxku 00 NJIOCKOCHU.

BexTopsl. Moaynb Bektopa. PaBencTBO BekTOopoB. Cll0KeHHE BEKTOPOB U

YMHOXEHHE BEKTOpa Ha YUCIO. YTOI MEXy BekTopamu. KoopanHaTel BeKTopa.

CkanspHoe mpou3Be/IeHue BEKTOPOB

Temamuka npaxmuyeckux 3aHAMUI 4

1. leiicTBUA ¢ BEKTOpaMH, 3a/IaHHBIMUA KOOPIMHATAMHU 2

2. CkansipHO€ IPOM3BEICHNE BEKTOPOB- 2 Haca. 2

Camocmoamenvnaa padoma oodyuarouwjuxca:Hanucanue npoektoB no TeMam: ClOKHbIE

MPOLEHTBI B  pealbHOW  JKW3HW.MCIONIb30BaHWE  TPUTOHOMETPUYECKUX  (popmyn  mpu 10

U3MEpUTENbHBIX paboTax @DYHKIMHM B JKU3HU YeloBekaBuapl ypaBHEHHH U CHOCOOBI HX

pelIeHus.

KonTponbnas pabota 4

Bcero: | 288




YYEBHO-METOJJNYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHHUE MIPOTPAMMBI YYUEBHOHN
JUCHUIIIMHBI <MATEMATHKA»

OcBoenue MIPOTPaMMBbI y4eOHOM JIACITATUTHHBI «MaremaTuka
npejmnoiaraeT Hajudue B IpodeccHoHaIbHOM 00pa3oBaTeILHON OpraHu3allvu,
peanusyrolel o0pa3oBaTeIbHYI0 IPOrpaMMy CpPEIHEro oOImiero oopa3oBaHUs B
npeaenax ocBoeHus OIIOII CIIO na 6a3ze ocHOBHOro oOIero oOpa3oBaHWUS,
y4eOHOro kKaOWHEeTa, B KOTOPOM HMMEETCS BO3MOYKHOCTh OOECIICUUTh CBOOOIHBIN
noctynn B MHTepHET BO BpeMs yd4eOHOTO 3aHSATHUS W B TIEPHOJ] BHEYYCOHOU
NEATETLHOCTH 00YYaIOIIUXCSI.

[Tomemienne kabMHETa JOJKHO YAOBJIETBOPATH TpeOoBaHusM CaHHTApHO-
ANUAEMHUONIOTHYEeCKUX npaBwil U HopmaTuBoB (CanlluH 2.4.2 Ne 178-02) u
OCHAILIEHO THUIIOBBIM OOOpPYAOBAHHEM, YKa3aHHbIM B HACTOSIIMX TPeOOBaHUSX, B
TOM YHCJIE€ CHEUUATU3UPOBAHHOW y4eOHON MeOenbl0 U CPEeICTBAMH OOYYEHHS,
JOCTaTOUYHBIMM  JUUIsl  BBIMOJHEHHUS TPEOOBAaHMNW K YPOBHIO  IOJATOTOBKHU
00yJaromuXCs .

B kabuneTe NOMKHO OBITH MYJIBTUMEIUUHOE OOOPY/IOBAHHUE, MOCPEIACTBOM
KOTOPOrO0 YYacTHHKHM OO0pa30BaTEIbHOrO Ipoliecca MOTYyT IPOCMATPUBATh
BU3YyaJbHYI0O HMH(OpMAIMIO 1O MaTeMaThKe, CO3[aBaTh  IPE3CHTAlHH,
BUJIEOMATEPHAIIbI, HHbIE JJOKYMEHTBHI.

B cocraB  y4eOHO-METOAMYECKOTO U  MAaTepUaIbHO-TEXHUYECKOIO
oOecrieyeHusi TporpaMmbl yd4eOHOM JucUMIUIMHBI «MartemMaTuka: anredpa
HayaJla MaTeMAaTHYECKOTO aHAJIN3a; T€OMETPUS BXOIAT:

o MHOTO()YHKIIMOHAJIEHBIN KOMIUICKC TIPETO1aBaTes

o HarJISIIHbIE TI0COOMST (KOMIUIEKTHI Y4YeOHBIX TaONuWIl, TIJIaKaToOB,
MOPTPETOB BBIIAIOIINXCS YICHBIX-MAaTEMaTHKOB U JIP. );

o nH()OPMAITMOHHO-KOMMYHHUKATUBHBIC CPEJICTBA;

J HKPaHHO-3BYKOBBIE IMOCOOUS;

o KOMITJIEKT TEXHUYECKOM IOKYMEHTallMH, B TOM YHCIIE TTacropTa Ha
cperncrtBa OOydeHHs, WHCTPYKIHUU MO WX HCIOJIb30BAHUIO U TEXHUKE
0e3011aCcHOCTH;

) OuoOIMoTeUHbIN (HOHI.

B Oubnmoreunbiii (GoHA BXOIAT YYEOHHMKH, Y4eOHO-METOIUYECKHE
komriektel  (YMK), oOecneumBaromuye oOCBO€HHE Y4YeOHOW JIMCIMIUIAHBI
«Marematuka: ajrebpa W Haudajla MaTeMaTUYeCKOTO aHajin3a; TeOMETPHUsy,
PEKOMEHIOBAaHHbIEC WJIM JOMYIIEHHBIC JJISI UCIOJIB30BaHUs B MPOo(ecCHoHaIbHbIX
o0pa30oBaTeNbHBIX OPTaHU3AIUSAX, PEATU3YIOMUX 00pa30BaATEILHYIO MPOTPaAMMY
cpea”ero obmiero ooOpazoBanusi B mpexaenax ocBoeHus OITOII CIIO na 0Gaze
OCHOBHOTO 00111eT0 00pa30BaHUs.

bubmuoreunsit  GoHI MOXKET OBITh JOMOJHEH SHIMKIONEIUSIMH,
CIIPAaBOYHUKAMHU, HAYYHOW U HAYYHO-NIONYJISIPHOM JUTEpaTypod U Ap. MO
MaTeMaTHKE.



B mporecce OCBOEHMsI IporpaMMmbl yuyeOHON aucuuiianHbl «Maremaruka:
aireOpa ¥ Hayajia MaTEMaTUYECKOI0 aHAJIN3a; TE€OMETPUS» CTYIEHThI JOJIKHbI
UMETh BO3MOKHOCTb JOCTyHa K AJIEKTPOHHBIM YYEOHBIM MaTepHuajaM I10
MaTeMaTHKe, UMEIOIUeECs B CBOOOHOM JOCTyIIE B cuctemMe MHTepHeT
(37IEKTpOHHBIE KHUTH, TPAKTUKYMBbI, TECTBI, MaTepuasbl EI'D u np.).

OcBoeHue mnporpaMmbl y4eOHOM IUCUMIUIMHBI «Maremaruka: anreOpa u
HayaJla MaTE€MaTUYeCKOrOo aHajau3a; TIeOMETpUsD» NpeanonaraeT HaJludue B
npodeccuoHaIbHON o0pa3oBaTenbHOI OpraHH3alnH, peanusyronien
o0Opa3oBaTeNpHyI0 MpPOTrpaMMy CpeIHEro oOmero oOpa3oBaHMs B Ipejenax
ocBoerust OIIOII CIIO nHa 6a3e OCHOBHOro 00IIEro 0Opa3oBaHUs, Y4e€OHOTO
KabuHeTa, B KOTOPOM HMMEETCS BO3MOXKHOCTh OOECIEeUNTh CBOOOAHBIN JOCTYI B
HHuTepHeT BO BpeMsl y4eOHOro 3aHSATHS M B IEPUOJ BHEYUEOHOU NeATENbHOCTH
o0y4Jarommxcs.

[Tomenienne kabMHETa JAOHKHO YJIOBIETBOPATH TpeOoBaHUsAM CaHUTapHO-
anuAeMuoIornyeckux npaBwil U HopmaTuBoB (CanlluH 2.4.2 Ne 178-02) u
OCHAILIEHO THUIIOBBIM OOOpPYAOBAaHHEM, YKa3aHHBIM B HACTOSIIIMX TpeOOBaHUSAX, B
TOM YHCIIE€ CHEUUAIN3UPOBAHHOW y4eOHOM MeOeNnbl0 M CpeACTBaMHU OOyyeHUs,
JOCTATOYHBIMM  JJI  BBINOJHEHUST TpPEeOOBAaHMHM K YPOBHIO  IMOATOTOBKHU
06yqa}0mnxc;11.

B xabunere 10JKHO ObITh MyJbTUMENUNHHOE 000pYIOBaHUE, IOCPEACTBOM
KOTOPOrO YYacTHUKMA O0pa30oBaTENbHOrO MpOLEcca MOTYT I[POCMAaTpHUBAaTh

BHU3YyaJIbHYIO HH(i)OpMaHHIO I10 MaTCMaTHUuKeE, CcOo31aBaTb IMpC3CHTAllH,
BUACOMaTcpualibl, MHbIC JTOKYMCHTEI.

B coctaB  y4eOHO-METOAMYECKOTO H  MaTepPUATBHO-TEXHUYCCKOTO
oOecrieueHusT TPOrpaMMbl y4eOHON JIUCHMIUIMHBI «Maremaruka: anredpa u
Havajia MaTeMaTHYECKOTO aHaJIN3a; TEOMETPHUS» BXOMIIT:

° MHOTO(YHKIIMOHAIBHBIN KOMITJIEKC MpernoiaBaTes

° HarjIsigAHble TocoOust (KOMILJIEKThI Y4YeOHBIX TaOJIMIl, TUIAKaTOB,
MOPTPETOB BBIIAIOIIUXCS YUCHBIX-MAaTEMaTUKOB U JIp.);

° MH(POPMAIIMOHHO-KOMMYHUKATUBHbBIE CPEJICTBA,

° AKPaHHO-3BYKOBBIC ITOCOOUS;

° KOMIUIEKT TEXHUYECKOU IOKYMEHTAIlMK, B TOM YHCJIE MacrnopTa Ha
cpeAcTBa OOyYeHHMsS, MHCTPYKIMHA MO HUX HUCIIOJB30BAHUIO U TEXHUKE
0e30IacHOCTH;

o OnbnuoTeuHbId HoHA.

B Oubnmoreunsiii ¢GoHA BXOIAT YYEOHHWKH, Yy4EOHO-METOIUYECKHE
komriektel  (YMK), oOecneuymBaromuye oOCBO€HHE Y4YeOHOW JIMCIMIUIAHBI
«Marematuka: ajredpa W Haudajla MaTeMaTUYeCKOTO aHaliu3a; TeOMETPHsy,
PEKOMEHIOBAaHHBIC WM JOIMYIIICHHBIC JJIs MCIOJIB30BaHMS B MPO(ECCHOHATBHBIX
o0pa30BaTeNbHBIX OPTaHU3AIUSAX, PEATU3YIOMNUX 00pa30BATEILHYIO MPOTPaAMMY
cpeadero obmiero ooOpazoBanusi B mpexaenax ocBoeHus OIIOII CIIO na 0Gaze



OCHOBHOTO 00111eT0 00pa30oBaHUs.

bubnmuoreunsrit  ¢oHA MOXKET OBITh JIOMOJHEH JHIUKIONEAUSIMHU,
CIIPaBOYHMKAMM, HAYyYHOW MW HAYyYHO-TIONYJSIPHOM JIMTEPATYPOM H Jp. IO
MaTEeMAaTHKE.

B mporecce ocBoeHUs mporpaMMbl YUeOHOW JHUCHHILIMHBI «MaremaTHuka:
anrebpa ¥ Havaja MaTeMAaTHYECKOTO aHAIN3a; TEOMETPHS CTYACHTHI JOJIKHBI
NMETh BO3MOXKHOCTh JIOCTyNa K OJJICKTPOHHBIM YUYE€OHBIM MaTepuagam I10
MaTeMaThKe, WMEIoNMecs B CBOOOJHOM JocTynme B cucreMe HWHTEpHeET
(27IEKTPOHHBIC KHUTH, TPAKTUKYMBI, TECThI, MaTeprasibl EI'D u ap.).



PEKOMEHIAYEMAS JIMTEPATYPA
OcHoBHaA:

1. bammakop M.M. Maremartuka: y4eOHHMK sl YUPEXKACHUN HAd. U Ccpea.npod.
obOpazoBaHus / - 2-¢ u3l., ctep. — M.: U3naTensckuii ieHTp «Akagemus», 2017.

2. bammakoB M.U. Martemartuka: 10 k. COopHuk 3amay: ydeO.mocobue. — M.,
2017.

JlonosiHUTEILHAS

1. AnexcangpoB A.Jl., Bepuep A.JL, Pepxuk B.U. T'eomerpust (0a3oBblid H
npoduiasHbIN ypoBHH). 10—11 ki1. - M.: [IpocBemenue, 2016. —319 c.

2. Artanacsu JI.C., bytry3zoB B.®., Kagomues C.b. u ap. ['eometpus (6a30Bblii 1
npoduiasHbN ypoBHH). 10-11. — M.: [IpocBemenue, 2016. — 255 c.

3. Mopakoruu A.T. Anrebpa u Hadana matematuueckoro anammza 10 (11) ki1 B
nByx vacTsax - M.: IIpocBemenue, 2015. — 335 c.

4. Hukonbckuii C.M., ITotanmoB M.K., PemernukoB H.H. u np. Anrebpa u Hadana
MaTeMaTh4yeckoro aHanu3a (0a3oBblii U npoduibHbIl ypoBHH). 11 KI1. — M.:
[Ipocsemenue, 2016. — 250 c.

HNuTepHeT-pecypcebl:
1. UudopmanuoHHble, TPEHUPOBOYHBIE W  KOHTPOJBHBIE MaTepUasbl

(OnexTpoHHBI  oOpa3oBarenbHbIl  pecypc. — Pexum  nocryna:
www.fcior.edu.ru).

2. Enqunas KOJUIEKITU U HUPPOBBIX 00pa3zoBaTeIbHBIX
pecypcoB(DIeKTpOHHBIN 0Opa3oBaTelbHbIM pecypc. — Pexum pocrtyna:

www.school-collection.edu.ru).



http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/

4. KOHTPOJIb H OIIEHKA PE3YJIbTATOB OCBOEHHS YYEFHOH

JIUCITHII/TUHbBI
Dopmol u Memoowt
Pe3ynomamut o0yuenusn Kpumepuu oyenku
OyeHKu
JI3, JI4, J16 - JI8, MII2 — MII5, Kpurepwii 1 [pakTrueckas padbora
MII 7, T11 - TI8 paTep P P
JI1, JI3, MII1, I12 - 118 Kpurepuii 2 TecToBoe 3amanne
J12, JI5, JI6 Kpurepuii 3 NuauBuyansHbIi 0poc
JI3, JI6, MI14, MI17, I15 — 118 . KoHncnekT TeopeTnyeckoro
Kputepuii 4
Marepuaia
JI3, JI6, MIT1, MII3, MI16, MI17, .
3 - I8 Kpurepwii 5 KonrponsHas pabora

Kpurepnii 1 (1715 onieHKMpeleHus 3a1a4 MPaKTUYECKON paboThl)
«5» - eciM 3a7jauu pelieHsl 6e3 omuooK;

«4» - ecnu JonymeHsl 1-2 HerpyOble OmMOKY;

«3» - ecnu gonymensl 1 rpy6ast u 3-4 HerpyObie ommnOKH;

«2» - ecnu gomyuieHo 2 u 6osee rpyObIx OmmooK

KpuTepuii 2 (115 OLIEHKH TECTOBOTO 3aaHUs)
«5» - 91% - 100% mpaBHIBHBIX OTBETOB;

«» - 70% - 90%:

«3» - 50% - 69%:

«2» - menee 50%.

Kpurepmii 3 (1711 o11eHKM MHIUMBUYaJIbHOTO OIpOCa)

«5» -ec BEpHO OTBEYAET Ha BCE IMOCTABJIEHHBIE BOIIPOCHI.

«4» -ecnun AONMYCKACT HE3HAYUTCIbHBIC HECTOUHOCTHU ITPHU OTBETAX HA BOIIPOCHI.

«3» -ecau oOydarouuiics J0MyCKaeT HETOYHOCTH UM OIIMOKH MPH OTBETAX Ha BOIPOCHI
«2» -ecnu 0Oydarouuiics He OTBEYaeT Ha MOCTABJICHHbBIE BOIPOCHI.

Kpurepnii 4 (17151 O1]eHKH KOHCIIEKTa TEOPETUUECKOT0 MaTepuaa)

«5» -ecnu  oOyvaroumuiics yMeeT BBbIIEIATh [JIABHOE, MPOSABISAET  aKKypaTHOCTb,
CaMOCTOSITENIbHOCTh, TBOPYECTBO.

«4» -ecnu oOydwaromuiics ymeeT KOHCIEKTUPOBAaTh M BBIACNATH TIJIABHOE, HO JOIyCKaeT
HE3HAaYUTENbHbIE HETOYHOCTH.

«3» -ecau oOOydYaroIIMiiCsi HE YMeEeT BBIACNATh TIJIABHOE, B KOHCIEKTE OTCYTCTBYET
II0CJIE0BATENBHOCTD.

«2» -ecnu 00ydaroUHiics He UMEeT KOHCIIEKTA.

KpuTepmii S(7u1s o11eHKH KOHTPOJIbHOM pabOThI)

«5» - ecly 3aJJaHUS BBIIOJTHEHbI 0€3 OIIHO0K;

«4» - ecnu gomnyieHsl 1-2 HerpyOble omuoKy;

«3» - ecnu gomnyiensl 1 rpy0as u 3-4 HerpyOble OINOKY;
«2» - ecu JoMyeHo 2 u 0osee rpyObIX omIMOoK




