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IHosicHuTEeILHAA 3ANINCKA
OVYJ].01
«MaTeMaTuKa»

PabGouass mporpamma yuebHoi aucuumummasl  OYJ.03  «Martemartuka»
npeaHa3HadeHa [UIsl W3y4YeHUs B  00pa30BaTENBHBIX OpraHU3aIUsAX CPEIHETO
npo(heCCUOHATBFHOTO 00pa30BaHUsl, peaTM3yIIUX 00pa30BaTEeIbHYI0 MPOTPaAMMY
CpeaHero oO0IIero oOpa3oBaHUs, NMPHU IMOATOTOBKE KBATH(PHUIIMPOBAHHBIX pabOYMX M
CHEIHAMCTOB CPEIHETO 3BEHA.

[Iporpamma pa3paboTaHa Ha OCHOBaHHH:

1. TlpumepHoil 0011€00pa30BATENBHON NPOrPAMMBI  y4EOHOM JUCUHUIUIMHBI
«MaremaTuka: anrebpa U Hayajaa MaTeMaTUYECKOTO aHaIN3a; TECOMETPHUs» (MpUMEpHas
nporpaMMa  pekoMeHzoBaHa — @DenepalbHBIM  TOCYJapCTBEHHBIM  aBTOHOMHBIM
yupexaeHueM «PenepalibHbli HHCTUTYT pa3BuTusa oOpazoBanus» (OPI'AY «DHPO») B
KayecTBE NPUMEPHOW MpOrpaMMbl JJIs pealiu3allid OCHOBHOM Npo¢eCCHOHaIbHOU
oOpaszoBarenbHOM mporpammel CIIO Ha 0a3e ocHOBHOro oOuiero oOpa3oBaHHs C
MOJIy4eHUEM cpesiHero oomiero oopazoanusi. [Iporokon Ne 3 ot 21 urons 2015 r.);

2. @®epepalbHOrO TOCYIAPCTBEHHOIO 00pa30BaTEIBHOTO CTAaHJApTa CpPEIHEro
obuiero oOpazoBaHus (YTB. ImpuKa3oM MuHucTepcTBa oOpazoBaHuss U Hayku PD or
«17» mast 2012 1. Ne 413);

3. denepalbHOTO TOCYIApCTBEHHOTO OO0pPa30BATEIBHOIO CTaHAApPTa CPEAHETO
npodeCCUOHAIBHOTO 00pa3oBaHUsl IO MporpaMMaM TMOJATOTOBKH —CIEIHUAIMCTOB
cpenuero 3BeHa 09.02.06 CereBoe u cuCTEMHOE aJIMUHUACTPUPOBaHHUE (YTB. MPUKA30M
MunucrepctBa oopazoBanus 1 Hayku P® ot «09» mexadps 2016 r. Ne 1548);

4. Pabouero yueOHOro riaHa, pa3padboranHoro B bBY «Coserckuii
MOJIMTEXHUYECKUHN KOJJIeIK» U yTBepKAeHHOTO pruka3zoMm Ne 69 ot 30 mas 2018 roxa.

CornacHo «PazbsicHeHussMH 10 peanu3aurd o0pa30BaTEIbHON MPOTPaMMBbI
cpenHero o6mero oOpa3oBaHMs B Ipelenax OCBOEHHUS 00pa30BaTElIbHBIX MPOrpaMM
cpeaHero nmpodeCcCHOHAIBHOTO 00pa3oBaHus Ha 0a3e OCHOBHOrO oOIIero o0pa3oBaHUS
c yuerom TpeboBanuii ®PI'OC wu mnpoduns mnodydaemoro mnpodhecCHOHATBHOTO
obpazoBanus» (mpotokos Ne 1 ot 10 ampens 2014 r. HMC HIIO ®I'AY «DHUPOy»)
yueOHas mucumrumHa OY /(.01 «Marematuka: anrebpa M Hadaja MaTeMaTHYECKOTO
aHaJlM3a» M3y4yaeTcsl C Y4EeTOM TEXHMUYECKOro mnpodmis mnpodecCHOHATIBLHOTO
o0pa3oBaHus.

VYyebHnas qucumiuinHa u3ydaercs Ha 1 kypce.

[Ipu  ocBoenun  cnemmanbHoctTn  09.02.06  CereBoe U CHUCTEMHOE
aJIMUHACTPUPOBAaHUE TEXHMUYECKOTO mpodmus yuyeObnas mucuumimaa OVY]1.03
«MaremaTuka» u3ydaercst Kak npoQpuibHbIA yueOHbIN peIMeT B 00beme 257 4acos.

eau u 3aqa4M U3yYEHUS:

Llenun n3yuenus:

* obecrieyeHre chPOPMUPOBAHHOCTHU MPEJCTABICHUNA O COLMATBHBIX, KYJIbTYPHBIX U
HUCTOPUYECKHX (DAKTOpPaX CTAHOBIICHUS MaTEMAaTUKH;

» o0ecrieueHre  C(OOPMUPOBAHHOCTH  JIOTHYECKOTO,  aJITOPUTMHYECKOTO |
MaTeMaTU4eCKOTO MBITIUICHHUS,

* obecrieyeHre chopMHUPOBAHHOCTU YMEHUN NMPUMEHSATH MOJyYEHHBIC 3HAHUS MPU
PEIICHUH Pa3INYHBIX 33]1a4;



 oOecnieueHre CHOPMHUPOBAHHOCTH TMPEACTABICHUM O MaTEMaTHKE KaK YacTH
OOIIIEYeIOBEUECKON  KYJbTYpPhl, YHUBEPCATBHOM S3bIKE HAYKH, ITO3BOJISIOIIEM
OTHMCHIBATh U U3y4aTh peaIbHbIC MPOLIECCHI U SIBICHUSI.

3amaun:

- CHCTeMaTH3allisl CBEJCHUN O 4YHCIaX; HM3yYeHHE HOBBIX BHJIOB YHCIIOBBIX
BBIpaOXKEHUN U PopMyT;

- COBEPIICHCTBOBAHHUE IMPAKTHYECKUX HABBIKOB U BBIYUCIUTEIBLHON KYJIBTYPHI,
pacIIMpeHre U COBEPIICHCTBOBAHKE ajreOpanyecKkoro amrapara, copMHUpOBaHHOTO B
OCHOBHOM IIIKOJIE, W €ro IPUMEHEHHE K PEHICHUI0O MaTeMaTHYeCKUX U
HeMaTeMaTUYEeCKUX 3a1a4;

- pacImMpeHHe W CHCTeMaTH3alus OOIMUX CBEACHUN O (YHKIUSX, TOMOTHCHHE
KJlacca HM3ydaeMblx (DYHKIMHN, WUTIOCTpaus IUPOTHI NPUMEHEHUS (QYHKIUN 15
OTIMICAHWS ¥ U3yUYCHUS peabHBIX 3aBUCUMOCTEH;

- pPa3BUTHE NPEICTABICHUNA O BEPOATHOCTHO-CTATUCTHYCCKUX 3aKOHOMEPHOCTSX B
OKPYXKAIOIIEM MHpE, COBEPIICHCTBOBAHUE HWHTEJUICKTYabHBIX M PEUYEBBIX YMCHHM
IyTeM 00OTallleHUs] MATEeMAaTHYECKOTO SI3bIKa, PA3BUTHS JIOTHYECKOT'O MBIIIJICHHUS.

B nensx gopMupoBaHus 3HAHUM U YMEHHH 10 JUCHMUIUIMHE IPU OpraHU3aIuu
oOpa3oBaTeabHOIO IIporiecca OYIyT MCIOJIB30BaHBl COBPEMEHHBIC I1€IarOTHUYECKHE
TEXHOJIOTUU: KJIACCHO-YPOUYHBbIE (TpaguIlMOHHBIE), MPOOJEMHOr0 W Pa3BHUBAIOIIETO
o0yueHus, UHIAUBUAyaTIU3aluu U 1uddhepeHnuranuy, nHOOopMaloHHbIC.

Kputepusimu orieHUBaHUS SBISIOTCS:

® COOTBETCTBHE JOCTUTHYTHIX JUYHOCTHBIX, METANPEIAMETHBIX U TMPEAMETHBIX
PE3yNBTATOB 00YUYAIOIINUXCS TPEOOBAHUSIM K pe3yJIbTaTaM OCBOCHUS IIPOTPAMMBIL;

® JUHAMUKA  pE3yJbTATOB  NPEAMETHOW  oOydeHHOCTH, (opMUpOBaHUS
YHUBEPCAJIbHBIX YUCOHBIX JICHCTBUM.

KoHTpob  ypoOBHS JOCTHIKEHHS PpE3yJbTaTOB OCYIIECTBISCTCS B XOJE
BBITIOJTHEHHUS 3aJ1a4 TBOPYECKOTO M TTOMCKOBOT'O XapaKTepa, yueOHOro MPOSKTHPOBAHUS,
MIPOBEPOYHBIX, KOHTPOJIBHBIX pabOT 1O MpeaMeTy, KOMIUIEKCHBIX paboT Ha
MEXIPEAMETHOU OCHOBE U JIp.

[TpomexxyTouHas aTTecTaIus MpeIycMOTpeHa B ¢popMe dk3aMeHa Ha 1 Kypce BO
2 ceMecTpe.

2. O01mas xapaKkTepucTHKA Y4eOHOr0 npeaMera

OcHoBy paboueil mporpaMmbl COCTAaBIISAET COACPKAHHE, COTJIACOBAHHOE C
TpeOOoBaHUSIMU (pellepaIbHOrO KOMIIOHEHTa TOCYJAapCTBEHHOIO CTaHIapTa CpPEAHEro
oO1ero oobpaszoBanus 6a30Boro (MpohuUILHOT0) YPOBHS.

Ocobennocth n3ydenns «MareMaTnkay Kak MpoQUIHLHOTO y4eOHOTO MpeaMera
3aKJIIOYAETCS. B YBEJIWYEHUM TIIyOWHBI PAacCMOTPEHUS TeM, BXOISIIIMX B 0a3oBoe
CoJep)KaHue, B YBEIMYEHHUU JIOJIM CAMOCTOATEIbHOW paboThl OOyyarolmuxcs,
pasnuyHBIX (QopM TBOpPYECKOW pabOThl (MOATOTOBKM W 3alUTHI  pedepaTos,
WH/IUBUYATBHOTO MPOCKTA).

PabGouass mporpamma y4eOHOW AMCHMUIUIMHBI MOXET OBITH HCIOJb30BaHA B
0o0pa3oBaTeNbHbIX OpraHu3alMsaX CpPeaHEro MNpoPEecCHOHAIBHOIO  00pa3oBaHUs,
peanu3yrnmMx 00pa3oBaTelIbHYI0 MPOrpaMMy CpeIHero oOliero oOpa3oBaHUs, IPU
MOATOTOBKE KBATHU(PUIIMPOBAHHBIX padOUMX U CHEIUATMCTOB CPEAHETO 3BEHA.
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[Ipyn m3ydyeHNM Kypca mMaTeMaTHKA Ha TPO(UILHOM ypPOBHE MPOJODKAIOTCS U
MOJTIYYarOT Pa3BUTHE COJIEPKATEIIbHBIC TUHUU: «AnreOpay, « DyHKIIUNY», « Y paBHCHHS U
HepaBeHCTBa», «l'eomeTpus», «IJIEeMEHThl KOMOMHATOPUKU, TEOPUHU BEPOSTHOCTEM,
CTaTUCTUKHU U JIOTUKW», BBOAUTCS JIUHUS «Hayana maremMaTrueckoro aHauusa.

[Ipu peanuzanuu pas3iesnoB Kypca yCTaHABIUBAIOTCS MEXKIUCIUIUIMHAPHBIC CBSI3U
¢ yueOnbiMu muctuminHamu: OY .02 Mnadopmaruka, OY/.03 Duszuka, EH.01
OnemeHnThl Bbicie martematuku, EH.02 Jluckpernas maremaruka, EH.03 Teopus
BEPOSITHOCTEN U MaTeMaTUYEeCKas CTaTUCTUKA.

3. Onucanue MecTa yqeﬁnoifl ANCIHUIIJIMHBI B y‘lEﬁHOM nJIaHe

PaGouas mporpamma cocraBnena s peanusanuu kypca OYJ1.03 «Marematukay,
KOTOPBI  SIBISICTCS 4YacThIO TMPEAMETHOW O00JacTH MPOPMIBHBIX  JTUCIUATIINH
0011e00pa30BaTeILHOTO ITUKIIA.

KonmuecTBo yacoB Ha ocBoeHue paboueii mporpaMmbl yueOHON AUCIUILITUHBL:

MaKCUMaJIbHOM y4eOHOM Harpy3ku o0ydarorierocsi 257 4acos,

8 MoM uuce:

00s3aTeNIbHON ayAUTOPHOM yueOHOM Harpy3ku oOydaromierocs 232 vaca;

CaMOCTOATENBLHOM paboThl 0Oy4Jaromierocs 23 yaca.

KouTtponbs dhopmMupyeMbIXx 3HAHUN M YMEHHI MPOBOJUTCA B MPOIECCE TEKYIIETO
KOHTPOJISI, @ TAKXKE TIPH MPOBEACHUH MPAKTUUECKUX 3aHATUH.

4. JIMYHOCTHBbIE, MeTANIPeAMETHbIE U MIPeIMeTHbIE Pe3yJIbTATHI 0CBOCHHUS
Y4eOHOM JUCUMITUHBI

OcBoeHMe cojiepaHusl y4eOHOU aucIuIInHbl «MaTteMmatrka» obOecreyruBaeT

JOCTH)KEHUE CTYICHTAMM CIIETYIOIINX PE3yIbTaTOB:
JINYHOCTHBIE Pe3yJIbTATHI 00yUEeHHS 10KHBI OTPAKATD:

¢ c(HOpMUPOBAHHOCTD MPEACTABICHUI O MATEMATUKE KaK YHUBEPCAJIBLHOM SI3bIKE
HayKH, CpEICTBE MOJIECIUPOBAHUSA SIBJICHUH M TMPOIECCOB, HAECAX U METoAax
MaTeMaTUKHU;

® [OHMMaHUE 3HAYMMOCTU MATEMaTUKH JJI1 HAyYHO-TEXHHUYECKOrO Iporpecca,
c(hOpPMHUPOBAHHOCTh OTHOIICHHUS K MaTE€MaTHKE KakK K 4YacTh OO0IIeYeIOBEeYeCKOM
KyJIbTYpbl uepe3 3HAaKOMCTBO C MCTOpHMEH pa3BUTHUS MaTeMaTHKW, HBOJIOLUEH
MaTEeMaTHUYCCKUX UCH;

® pa3BUTHE JIOTMYECKOTO MBILUIEHUS, MPOCTPAHCTBEHHOIO BOOOpa)XKeHUs,
AITOPUTMHYECKON KYJIBTYPbl, KPUTUYHOCTH MBIIIJICHUSI HA YPOBHE HEOOXOIUMOM IS
Oynyiield mpoQecCHOHATBHON NESITeNbHOCTH, IS TPOJOJDKEHUsT oOpa3oBaHUsS U
caMmo00pa3oBaHus;

® OBJIQJICHHEC MATEMAaTUYCCKUMU 3HAHUSMU W YMEHHSIMH, HEOOXOIUMBIMU B
MTOBCEIHEBHOMN >KU3HU, 11 OCBOCHUSI CMEKHBIX €CTECTBEHHOHAYUHBIX IUCIMIUIMH U
TUCIUIUIMH Npo(eCcCHOHATBHOTO IUKJIA, AJIs MOJTy4eHus: 00pa3oBaHus B 00JIACTAX, HE
TpeOyIOIUX yriyOIeHHON MaTeMaTH4eCKO MOArOTOBKH;

® TOTOBHOCTBH U CIIOCOOHOCThH K 00pa30BaHMIO, B TOM YHUCJIE CaMOOOpa30BaHUIO,
Ha TPOTSHKEHUM BCEW JKU3HU; CO3HATEIBHOE OTHOIICHHWE K HEIPEPHIBHOMY
0o0pa30BaHMIO KaK YCJIOBHIO YCHEIHOW TpOo(ecCHOHaTbHOM ©  OOIIECTBEHHOM
NEATEIIbHOCTH;

® TOTOBHOCTH U CIIOCOOHOCTh K CAMOCTOSITEIILbHOM TBOPUECKOM U OTBETCTBEHHOMN
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NEATEIIbHOCTH;

® TOTOBHOCTh K KOJUICKTUBHOW pPabOTE, COTPYIHWYECTBY CO CBEPCTHUKAMH B
o0Opa3oBaTenbHOM, 00IIECTBEHHO MOJIE3HON, Y4EeOHO-UCCIEA0BATEeIbCKOM, TPOSKTHOM U
JIPYTUX BUAX JESITENbHOCTH;

® OTHOIIEHUE K MPOGECCUOHANTBHON JIEITEIbHOCTH KaK BO3MOXHOCTH y4acTus B
pELIEHUU JTMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX MTPOOJIEM.

MeTtanpeaMeTHble pe3yJbTaThl 00yUeHUsl J0KHBI OTPAKATH:

® YMEHHE CaMOCTOATEIIbHO OMNPEACNSTh LEIU ACATEIbHOCTA M COCTaBIISThH
IUTaHbl  JESTEIBHOCTH;  CAMOCTOSITEIBHO  OCYILECTBIIATH, KOHTPOJMPOBATH U
KOPPEKTUPOBATh JICSITEIIbHOCTh; MCIOJb30BaTh BCE BO3MOXKHBIE PECypChl IS
JOCTH)KEHUS TTOCTaBICHHBIX II€JIeW W peaju3aliy IJIaHOB JIEATEebHOCTH; BBIOMpATh
YCIHEIIHbIE CTPATETUN B PA3TUYHBIX CUTYaLIUSIX;

® yMEHUE TNPOJYKTUBHO OOMIATBCA U B3aUMOJECWCTBOBATH B Mpoliecce
COBMECTHOM AESATEIbHOCTH, YUUTHIBATh MO3ULHUHU APYTUX YYACTHUKOB ACSATEIBLHOCTH,
s exTUBHO pa3pemars KOH(PIUKTHL

® BJIAJICHUE HaBbIKAMU I[I03HABATENbHOW, Yy4E€OHO-MCCIIENOBATENIbCKOU U
MIPOCKTHOM JESATENBHOCTH, HAaBBIKAMHU pas3pelieHusi MpodJieM; CHOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSATEJIbHOMY TOMCKY METOJIOB pEIICHUS MPaKTUYECKUX 3ajad,
MIPUMEHEHUIO PA3IMYHBIX METOJIOB MTO3HAHNUS,

® TOTOBHOCTh M CIHOCOOHOCTh K  CAMOCTOSITEIbHOM  MH(GOPMAIIMOHHO-
MO3HABATEJIbHON JNIESITEIBLHOCTH, BKJIIOYas YMEHUE OPUEHTUPOBATHCS B Pa3IUUYHBIX
UCTOYHMKAX  WH(POpMAIMK, KPUTHYECKH  OICHWBAaTh W  WHTEPIPETUPOBATH
nH(pOpMaIIHIO, MOTYyYaeMYI0 U3 Pa3IMUHbIX UCTOYHUKOB;

® YMEHHE HCIOJIb30BaTh CpeJcTBa MH(DOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX
texHonorui (mamee — WKT) B pemieHuH KOTHUTUBHBIX, KOMMYHUKATHBHBIX U
OpraHU3allMOHHBIX 3aJlad ¢ CcoOJo/leHneM TpeOOBaHUM SPrOHOMUKH, TEXHHUKHU
0€30MacHOCTH, THTHUEHBI, PEeCypcocOEpeKeHUs, MPaBOBBIX U 3THUUYECKUX HOPM, HOPM
nH(}OPMAIMOHHON 0€30MaCHOCTH;

® yMEHHUE OMNpEeAeNsITh Ha3HAYCHUE H (PYHKIUU PA3TUYHBIX COITMATBHBIX
WHCTUTYTOB;

® YMEHHE CaMOCTOSATEJIbHO OLICHMBATh U MPUHUMATh PELICHUSI, OMPEACIISIONIre
CTpaTEruio MOBEACHUS, C YUETOM IPakIaHCKUX U HPABCTBEHHBIX IIEHHOCTEH;

® BIIAJICHUE S3BIKOBBIMU CPEJICTBAMU — YMEHUE SICHO, JIOTUYHO U TOYHO W3JIaraTh
CBOIO TOUKY 3pEHUS, UCIIOIb30BaTh aJ€KBATHBIE SI3bIKOBBIE CPE/ICTBA;

® BIAJICHUE HaBBIKAMHU  T[IO3HABATEIIbHOW  pediekcur KaKk  OCO3HaHUs
COBEpPIIAEMbIX JCHUCTBUM M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTaTOB U OCHOBAHUM,
TpaHUI] CBOETO 3HAHWS W HE3HAHMs, HOBBIX IO3HABATEIBHBIX 3a/lad M CPEACTB HX
JIOCTUKEHUS.

IIpeameTHbIe pe3yJbTAThI:

Pabouas mporpamMma opueHTHpPOBaHA Ha JOCTIKEHUE CIICAYIOIINX LIEeJICH:

¢ c(HOPpMUPOBAHHOCTh TPEICTABICHUNA O MaTeMaTUKE KaK YacTH MHPOBOU
KYJIBTYPBI M1 O MECTE MATEMATUKH B COBPEMEHHOM ITUBUITU3AINH, O CITOCO0aX OMHCAHUS
Ha MaTEMaTUYECKOM SI3bIKE SIBJICHUI peaJbHOTO MUPA;

e c(HOPMUPOBAHHOCTh TPEACTABICHHA O MATEMAaTUYECKUX TOHITHIX Kak O
BOKHEHUIIIMX MaTeMaTHYECKUX MOJICIISIX, MO3BOJISIIONIMX OMUCHIBATh U U3y4aTh pPa3HbIC
MPOIECChl M SIBJICHHS; TOHMMAHHE BO3MOXKHOCTH aKCHUOMATHYECKOTO IOCTPOCHUS
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MAaTeMaTUYECKUX TEOPUH;

® BJAJCHUE METOJAMM JIOKA3aTEIbCTB W AJITOPUTMOB PELIEHUS; YMEHHUE HUX
IPUMEHSITh, IPOBOJIUTH J1I0KA3aTEIIbHBIE PACCYXKIACHHUS B XOJI€ PEUIECHUS 3a1aY;

® BIAJICHUE CTAaHAAPTHBIMM  MNpPUEMAMU  PEUICHUS  PALMOHAIBHBIX U
UPPALMOHAIIBHBIX, MOKAa3aTENIbHbIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YpPaBHEHUN M
HEPaBEHCTB, WX CUCTEM; HCIIOJIb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B TOM
qycIIe sl IOUCKA MYTH PEIICHHS U WIUTIOCTPALMU PEIICHUS YPABHEHUN U HEPABEHCTB;

e chOPMUPOBAHHOCTh TMPEACTABICHU 00 OCHOBHBIX TMOHATHIX, HIEAX U
METOAaX MaTEMaTUYECKOTO aHaJIN3a;

® BIIAJICHUE OCHOBHBIMM TMOHATHUSIMH O IUIOCKMX W IPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUrypax, UX OCHOBHBIX CBOMCTBax; CPOPMUPOBAHHOCTH YMEHUS
pacro3HaBaTh Ha YepTekKaxX, MOJEISAX U B PEaIbHOM MHUpPE IeoMeTpudeckue (Urypsl;
NPUMEHEHHUE H3yYEHHBIX CBOMCTB TeOMETpUYecKUX GUryp U QGopmyn sl perieHus
r€OMETPUYECKUX 3aJa4 U 33/1a4 C IPAKTUYECKUM COACPKAHUEM;

¢ chOPMHUPOBAHHOCTH MPEACTABICHUN O TMpPOILECCaX M SIBICHUAX, HMEIOIINX
BEPOSITHOCTHBIN XapaKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B pPEaIbHOM MHUpE, 00
OCHOBHBIX TOHATHSX JJIEMEHTAPHOM TEOPUU BEPOATHOCTEH; YMEHUN HaXOAUTh H
OLICHMBATh BEPOSATHOCTH HACTYIJICHUS COOBITUH B MPOCTEHIINX MNPAKTUYECKUX
CUTYalMsIX U OCHOBHBIEC XapAKTEPUCTUKY CIIyYaiHBIX BEJIUYHH;

® BJIAJICHUE HABBIKAMU HCIIOJIb30BAaHUS TOTOBBIX KOMIBIOTEPHBIX IIPOIPAMM IIPU
pEelIeHnH 3a1a4.

[lepeueHb 0OIIMX KOMIIETECHIIHIA:

Kon HaunmenoBanue o0Iux KoMIeTeHIINHA

OK 1. Br16upats CocoObl  pelieHus  3ajad npodeccruoHanbHON
NEeATEIbHOCTH, IPUMEHUTENBHO K Pa3IMYHBIM KOHTEKCTaM

OK 2. OcCyiiecTBIsATh TMOUCK, AaHAIM3 U HMHTEPIPETAIUI0 HWHPOPMAIINH,
HEOOXOMMMOW  JUIsl  BBIMOJMHEHUS  3a7ad  IpodeccruoHaIbHOM
JeSATETLHOCTH

OK 3. [InanupoBaTh W peanu3oBbIBATH COOCTBEHHOE NPO(EeCcCHOHAIbHOE U
JUYHOCTHOE pa3BUTHE.

OK 4. PaboTaTh B KOJUIEKTUBE U KOMaHAE, 3PPEKTUBHO B3aUMOJEHCTBOBATD C
KOJUIETaMU, PYKOBOJCTBOM, KJIMEHTaAMU.

OK 5. OcyliecTBisATh YCTHYIO W  NUCBMEHHYI0 KOMMYHHKAalUIO Ha
TrOCYAapCTBEHHOM $I3bIKE C YYE€TOM OCOOCHHOCTEM COIMAIBHOTO U
KyJIbTYPHOTO KOHTEKCTA.

OK 6. [IposABAATH TPAXKAAHCKO-NIATPUOTUYECKYIO TTO3ULUIO, JEMOHCTPUPOBATH
OCO3HAaHHOE MTOBEJECHUE HA OCHOBE O0IIEUEIOBEYECKUX LIEHHOCTEN.

OK 7. CopelicTBOBaTh COXPaHEHUIO OKpY>Karoleu cpenbl,
pecypcocoepexennto, >(PpQPEeKTUBHO NEWCTBOBATh B YPE3BBIYAMHBIX

CUTyalusix.




OK 8. Hcnonp3oBath cpeAcTBa (DU3HUECKON KyJIbTYPBI AJISi COXPAaHEHUS U
YKpEIUICHHUS 3I0POBbsI B Ipo1iecce MpohecCUOHATLHON NesITETbHOCTH U
nojep:kaHue HeoOXOAMMOTO YPOBHS (PU3NUECKOM MOATOTOBIEHHOCTH.

OK 9. Hcnonb3oBaTh UHPOPMAIMOHHBIE TEXHOJIOTMU B TMpodecCHOHAIbHON
JEATETLHOCTH
OK 10. | Ilonb3oBatbest npodecCuoHaTbHOM JTOKyMEHTAaIuen Ha

TOCyAapCTBCHHOM U MHOCTPAHHOM A3BIKC.

OK 11. | IlmanupoBaTh IIPEANPUHUMATEIBCKYIO JESITETLHOCTD B
npodeccruoHanbHOU cepe

5. Coaep:xanue y4eOHOM TUCIUININHBI

Brenenue (2 gyaca)
MareMatuka B HayKe, TEXHUKE, SdKOHOMUKE, THPOPMAIIMOHHBIX TEXHOJOTUSIX U

HpaKTquCKOﬁ JACATCIIBHOCTH.

AJIT'EBPA (102 gacoB)
Pa3Butune nonsitus o yucJiae. -184

Ilenbie u parnuoHanbHbIC 4yucia. JleficTBuTenbHbIe uucna. [lpubaudicenmvie
svruucienus. Komnnexcuvle uucna

Jlemoncmpayus.

Kaprouku no teme: «/lercTBUS HAA LIEABIMU U PALIMOHATIBHBIMU YU CIIAMI

Kaprouku ¢ 3aanusiMu 1o teme «J{ercTBUs ¢ NEUCTBUTEILHBIMH YUCIaMK)

IIpesenTanns «KomiuiekcHble ynciia»

llpaxmuueckue 3auamusi.

Apudmernueckue ACHUCTBHUS HAJ YKHCIAMH, HAXOXJICHHUE MPUOTUKEHHBIX
3HAQYEHUN BEIMYMH U TOTPEHIHOCTEN BBIYMCICHUN (aOCOMIOTHOW M OTHOCUTEILHOMN),
CPaBHEHHUE YKCIIOBBIX BBIPAKEHUM.

KopHu, crenenn u jorapumsl. -324

Kopau u crenenn. KopHM HarypajgbHOW CTENEHM W3 YUCIA U HUX CBOMCTBA.
CreneHn C  pauuMoOHaJbHBIMU  TOKa3aTelasIMH, MX  cBoiicTBa. (CTeneHn ¢
JNEeUCTBUTEIBHBIMU  MoOKa3areasiMd. CBOWCTBAa  CTENEHM C  JICHCTBUTEIBbHBIMU
nokazarensmu. Ceoticmea cmenenu ¢ 0eticmeumebHblM HOKA3amenem.

Jlorapupm. Jlorapupm uyucna. OcCHOBHOE JOrapu(PMHUUECKOE TOXKIECTBO.
HecsaTuuHble W HaTypajbHble Jjorapudmel. IlpaBuna peiictBuii ¢ sorapudmamu.
Ilepexon Kk HOBOMY OCHOBAHHUIO.

[IpeoOpazoBanue anreOpandecKux BBIPAKEHU. [IpeoOpazoBanue
pallMOHAJIbHBIX, HUPPALMOHAJIBHBIX CTEMEHHBIX, MOKA3aTEIbHBIX U JIOTApUPMUUYECKUX
BBIPAKCHUM.

Jlemoncmpayus

Mynberumennitnas npezeHrauus «KopHu, cTeneHn

NHnuBuayalibHble KapTOUKU C 3aJaHUsIMU 110 TeMe: CTENeH! ¢ pallioHaIbHBIMU
MOKa3aTesMU.

MynbsTuMenuitHas npeseHTtanus «CBONCTBA CTENEHEN»

Mynbrumenuitas npeseHTarus «Jlorapudmy



Tect «/leticTBus ¢ norapupmamm

NuauBuyanbHble KapTOuku C 3anaHusMu «l[IpeoOpazoBaHue panmoHaIbHBIX
BBIPKEHUIN»

IIpaxkmuuecxue 3anamus

Beluncienne M CcpaBHEHHME KOpHEH. BbINOIHEHHE pacdeToB C paguKalaMu.
[IpeoOpa3oBaHue pallMOHAIBHBIX, UPPALIMOHATIBHBIX BbIPAKEHUH.

Pemenune nppannoHanbHbIX YPaBHEHMIA.

HaxosxeHue 3HaueHnl CTeNeHel ¢ pPallMOHAIbHBIMU OKa3aTEISIMU.

CpaBnenue creneneil. [IpeoOpa3zoBanue BbIpaKEeHUH, COAEPHKAIINUX CTETICHU.

Pemenne nokasaTenbHbIX YpaBHEHUM.

Pemenne npuknagHeIx 3aa4.

HaxoxneHnue 3HadeHuit norapudma rno npou3BOJIbLHOMY OCHOBAHHUIO.

[lepexon OT OZHOrO OCHOBaHMS K Jpyromy. BpluncieHne u cpaBHEHHE
norapudmos. JlorapudpmupoBanre U MOTEHUUpOBaHHE BbIpakeHuil. [IpeobpazoBanue
Jorapu(MHUUECKUX BBIPAKCHUH.

Pemenue norapumMuueckux ypaBHEHHIM.

OcHoBbI TpUTroHOMeTpHUH (32 Yaca)

OCHOBHBIC TTOHSATHS: PaI[I/IaHHaH MCpa yIja. BpamaTenLHoe JABHOXXCHHUC. CI/IHYC,
KOCHUHYC, TAHI'CHC U KOTAHI'CHC YHCJIA.

OCHOBHBIE TPUTOHOMETPUYECKUE  TOXKIECCTBA. @opMyabl  IPUBEIACHUS.
@opMyibl cioxeHuss. PopMyIibl ABOMHOIO apryMeHTa. Popmyvl nOJ0SUHHO20 Y2la.
IIpeoOpazoBanus IIPOCTENIINX TPUTOHOMETPUYECKUX BBIPAKEHUMU.

[IpeoOpazoBaHue CyMMbl TPUTOHOMETPUYECKHX (YHKUMHA B TMPOU3BENCHHE U
MIPOU3BEJCHUSI B CYMMY. Boipasicenue mpueoHoMempuieckux QyHKyul yepe3 maueenc
NOJIOBUHHO20 Ap2YMeEeHmA.

TpuronoMerpryeckue ypaBHEHHsI 1 HEPABEHCTBA.

IIpocrenmme TPUTOHOMETPUUECKHE YPaBHEHUS. IIpocmeriwue
MpU2OHOMempu4ecKue HepaseHcmaa.

OOpaTHbIE TPUTOHOMETPUYECKUE PYHKIIMHU. APKCUHYC, ApKKOCUHYC, apKTaHT€HC.

Jlemoncmpayus

MynpTrmenuiiHas npe3eHTauus « TpuroHoMeTpudecKuii Kpyr»

MynpsTumenuiinas npeseHTauust « OCHOBHbIE (OPMYJIIbI TPUTOHOMETPHID)

MynbsTuMenuniinas npe3eHranus « I puroHoMeTpuyecKkue ypaBHEHUD

Tect «lIpocTeimme TPUrOHOMETPUYECKUE YPABHEHUS

NHuBuayanbHbIe KAPTOUKHU 1O TeMe « TpUrOHOMETPUYECKUE YPABHEHUSD)

lpaxmuueckue 3anamusi.

PannanHbIil METO U3MEPEHHUSI YTJIOB BPALIEHUS U CBSA3b C TPAlyCHOM MEpOM.

OCHOBHBIE TPUTOHOMETPUUYECKHE TOXKIECTBA, (OPMYJbI CIOXKEHUS, TBOMHOTO
aprymeHTa, npeoopa3oBaHle CyMMbl TPUTOHOMETPUYECKUX (PYHKIUN B POU3BEACHHE,
npeoOpa3oBaHre MPOU3BEIECHUS TPUTOHOMETPUUECKIX (DYHKIUH B CYMMY.

[IpeoOpa3zoBaHus MPOCTEUIINX TPUTOHOMETPUIECKUX BBIPAKECHU.

Pemenne npocTenmnx TPUrOHOMETPUIECKUX YPABHEHUN U HEPABEHCTB.

Pemienne TpUroHOMETpUYECKUX YPAaBHEHUH, CBOASAIIMXCS K KBaJAPATHBIM.
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®ynkuuu, ux cpoiictea u rpaguku (20 yacon)

Oyukiuu. O0nacTh ONpeneNeHrs U MHOXKECTBO 3HA4Y€HU; rpaduk (QyHKIUH,
noctpoeHue rpadukoB PyHKIUN, 3aJaHHBIX Pa3IUYHBIMUA CIIOCOOAMHU.

CpoiictBa (yHKIIMH. MOHOTOHHOCTb, YE€THOCTh, HEYETHOCTb, OIPAHUYECHHOCTD,
NepUOIUYHOCTD. [IpoMexkyTkH Bo3pacTaHus U yObIBaHUS, HAUOOJbIIEE U HAUMEHbIIIEE
3HaUEHUs, TOYKU  OKcTpemyMa. ['paduueckas  unrepnpetanus.  [Ipumepbt
(YHKIMOHAJIBHBIX 3aBUCUMOCTEH B peajbHbIX MPOIIECCaX U SBJICHUSX.

I'paduk oOpatHOM (yHKIMH. ApUMETHUYECKHUE ONEpalud Hal (QYHKIUSIMH.
Crnoxxnast pyHKIus (koMro3utust). [lonsamue o Henpepvl8HOCMU (QYHKYUU.

OOpatubie GyHKIMU. ObO1acmv onpedenenuss U 001ACMb 3HAYEHUL 00PAMHOU
@yuxyuu. I pagux oopamnou hynkyuu.

Onpenenenus CTENIEHHO, MOKa3aTeJIbHOM, JorapuMuueckon U
TPUTOHOMETPUUECKOM (PYHKIIHIA, UX CBOMCTBA U TPaPUKH.

[IpeoOpazoBanus rpadukos. [lapanienbHbIi TEPpEeHOC, CHMMETPHS OTHOCUTEIIHEHO
ocelt koopauHat. CUMMETpHsI OTHOCUTEIBHO Havajla KOOPAKUHAT.

CuMMeTpHsi OTHOCUTENBHO NpSIMON y = X. PacTsbkeHue M cxaTue BAOJb Ocei
KOOpJMHAT.

Jlemoncmpayus

MynpTumenuiinas npeseHTanust « OCHOBHbIE (PYHKIIMM U UX CBOMCTBa»

MynbTumenuiinas npeseHtanus «I' papudeckas nHTEpIpETALIUD

Mynerumenuiinas npeseHtanus «lIpeodpazoBanus rpadukoB»

llpakmuueckue 3anuamusi

[Tpumepsl 3aBUCHMOCTEH MEXIy NEPEMEHHBIMH B pEalbHBIX MpOIECcCax U3
CMEXKHBIX JUCIHILINH.

Onpenenenune ¢ynkuuid. Iloctpoenue wu  yrteHue rpaduKoB  (PYHKIUH.
UccnenoBanune @yHkiuu. CBONCTBA JTMHEMHOW, KBaJPATUYHOW, KyCOUHO-TMHEHHON U
npoOHo-nmuHenHoN (yHkuuii. HenpepoiBHble U nepuoanyeckue GpyHkuuu. CBoilcTBa U
rpa@ukyd CHHYCa, KOCHHYCA, TaHreHCa U KoTaHreHca. OOparHble (DYHKIIMM U HX
rpaduku. OOpaTHble TpuronoMmerpuueckue Qynkiuu. IIpeoOpaszoBanus rpaduka
¢bynkuuu. ['apmonnyeckue konedbanus. [Ipuknanueie 3a1aumn.

YpaBHenusi u HepaBeHcTBa (30 YacoB)

YpaBHeHMsT W CHCTeMbl YpaBHeHHWiHl. PanvoHalbHBIE, WppaUMOHAJIBHBIE,
MOKa3aTEIbHbIE U TPUTOHOMETPUUYECKNE YPABHEHHUS U CUCTEMBI.

PaBHOCUIIBHOCTH ypaBHEHUH, HEPABEHCTB, CUCTEM. (OCHOBHBIC MNPUEMBI HX
peuieHus (pa3jioKeHUE Ha MHOXKUTEJHU, BBEJCHHUE HOBBIX HEU3BECTHBIX, MOJCTAHOBKA,
rpaguueckuil MeTon).

HepaBencrBa.  PanmoHanbHble,  MppallMOHAJIBHBIE,  IOKA3aTEIbHBIE U
mpucoHomempudeckue HepaBeHCTBA. OCHOBHBIC IPUEMBI UX PELICHMUS.

Hcnonp3oBanne CBOWCTB U TpadukoB (YHKIUNA MPU PEIICHUU YpaBHEHUN U
HEepaBEeHCTB. MeTon uHTEepBaoB. M300pakeHHMe Ha KOOPAMHATHOW TUIOCKOCTH
MHOKECTBA PEIIEHNN YPAaBHEHUN U HEPABEHCTB C JBYMS IEPEMEHHBIMU U UX CHCTEM.

Jlemoncmpayus

MynpTrmenuiiHas npe3eHTanus « Y paBHECHUD)

Mynerumenuiinas npe3enranus «HepaBencrsa»
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IIpaxmuueckue 3anamus

Kopuu ypaBHenuii. PaBHocunsHOCTh ypaBHeHul. [IpeoOpazoBanue ypaBHEHHIA.

OcHOBHBIE NIPHUEMBI PELIEHUS YPAaBHEHUI. PellieHne cucTeM ypaBHEHHUIA.

Hcnonb3oBanue CBONCTB W rpad@ukoB (yHKIMN MPU PEIICHUH YPaBHCHHH U
HEPABEHCTB.

Ipuxnaonvle 3a0auu

[IpuMeHEHNE MaTEMAaTUYECKUX METOJOB ISl PELICHHS] COJEPKATEIbHbBIX 3a/1a4
U3 pa3IUYHbIX 00JacTel HAYKH U MPAKTUKU.

HNHTtepnperanus pe3ynbTaTa, yu4eT peajJbHbIX OTPAaHUYEHUMN.

Hauaja marematnyeckoro anajausa (22 yaca)

IHocienoBaTe1LHOCTH. Crocob6pl  3afaHMsi W CBOMCTBA  YHCIIOBBIX
nocyenoBareabHocTe. [lonamue o npedene nocaedosamenvrnocmu. Cyujecmeosanue
npedena  MOHOMOHHOU  oO2panuyeHHou  nocreoosamenvrHocmuy. CyMMHpOBaHUE
nocliefoBaTeabHOCTENH. beckoHeuHo yObIBaroIias reoMeTpuueckas Mporpeccus U ee
cymMa.

IIpousBoanasi. IlonstTe o TPOUZBOAHONW (YHKIUU, €€ TEOMETPUUECKHN U
¢u3nueckuil cMmbici. YpaBHeHHE KacaTelbHON K rpaduky ¢ynkuuu. IIpomsBogHbie
CYMMBI, Pa3HOCTH, IPOU3BEIACHUs, YacTHbIE. [IpOU3BOAHBIE OCHOBHBIX JJIEMEHTAPHBIX
¢yakuuil. IlpuMeHneHue nNpPoOU3BOAHON K MCCIEAOBAHUIO (PYHKIMH M TMOCTPOEHUIO
rpauKoB.

IIpouzeoonvie obpamuoli hyHKyuU U KOMROUYUU DYHKYUU.

[IprmMepbl MCMONB30BaHUs NMPOU3BOAHOM I HAXOXKIACHUS HAWIy4dlIEro PELICHHS B
NPUKIAAHBIX 3a7adax. Bropas mnpou3BogHas, €€ TIeOMETpUYECKH U (U3HUYECKUI
cMmbIci. Haxoxaenue ckopocTu uis mpoliecca, 3aAaHHOro GopMyIiol u rpadyukoMm.
IlepBooOpa3nast u wuHTerpaj. IlpumeHeHue oOnNpeAeNeHHOro HWHTErpaia s
HaXOXJEHUsl IUIOIAaM KpuBoJduHenHHON Tpaneunn. dopmyna HeroTona-JIeiOHuma.
[Tpumepsl npuMEHEHHsI UHTErpaja B PU3UKE U TEOMETPUH.

Jlemoncmpayus

MynbTUMennitHas pe3eHTanus « YucioBbIe MOCIE0BaTEIIbHOCTI

MynbsTumenuitnas npesenrauus «lIpousBoanas

Mynerumenuniinas npe3enranus «arerpan»

Ilpaxmuueckue 3anamus

YucnoBasg mNOCIEN0BAaTENbHOCTh, CHOCOOBI €€ 3aJaHusi, BBIYUCICHHUS YJICHOB
MTOCJIEA0BATENBHOCTH. [Ipenen mnocnepoBatenbHOCTH. beckoHeuHO yObIBaronas
r€OMETPUYECKAS] IPOTPECCHUA.

VYpaBHeHnue kacatenbHOW K Tpaduky ¢yHkuuu. IlpaBuna u  popmyinsl
muddepenurpoBanusi. Tabiuia NpoU3BOAHBIX AJNEMEHTapHbIX QyHKIUN. [Ipumenenue
MPOU3BOJAHON K HCCIENOBaHUIO (PYHKIMI M moctpoenuto rpaduxon. Haxoxaenue
HauOOJIBIIEr0, HAUMEHBIIET0 3HAYEHUS M HKCTPEMAJbHBIX 3HAYEHUN (QYHKIUU.
[IprumeHeHne onpeneneHHoro UHTerpaia s HAXOXKICHUS IUIOMAA KPUBOJIMHEWMHON
tpaneruu. ®opmyna Hetorona—IJleiiOnura.

KoMOuHaTOpHKa, CTATHCTHKA U Teopusi BeposiTHocTeii (20 yacoB)
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DJjieMeHTbl KOMOMHATOPUKH. OCHOBHBIE MOHATHSI KOMOMHATOPHUKH. 3aauu HA
MOJICYET YMciia pa3MElIeHUi, MepecTaHOBOK, coueTaHuil. Pemenue 3agau Ha nepedop
BapuaHToB. ®opmyiia buHoma HeroToHa. CBolicTBa OMHOMUHANBHBIX KO3()(PUIIMEHTOB.
Tpeyronpauk [Tackans.

Jlemoncmpayus
MyneTumenuiinas npeseHrauus «KomOouHaTopuka»
MynpTUMenniiHas npe3eHTanus «3aauu o KOMOMHATOPUKE»

JJIeMeHTbl TEOPHMH BEPOATHOCTEM. CoObiTHE, BEPOSATHOCTH COOBITHA,
CIIOKEHUE U YMHOXXEHHE BEpOsITHOCTEU. [lomamue o He3zasucumocmu coOblmui.
Jluckpemnas  cayuatinasa — eenuuuna, 3akoH  ee  pacnpedenenus.  Hucnogvie
Xapakxmepucmuku OUCKPEmHOU caydaunou eeauuunsl. llonsmue o 3axkone 0OOTbUIUX
yuceil.

Jlemoncmpayus

MynbsTuMenuitnas npeseHTanus «He3aBucumbie cOOBITHS

MynbsTuMenuiiHas npezeHTtanus «CirydaliHble BEIIMUYUHbBDY

MynbTuMenuitHas Tpe3eHTanus «3aaaqu o TEOPUU BEPOSITHOCTH»

DJIeMeHThl MATeMaTH4YeCKOoi cTaTucTUKU. [IpencTaBnenre naHHbIX (TaOIULBL,
auarpamMmbl, — rpauku), TeHepalibHas  COBOKYIHOCTb,  BBIOOpKa,  CpeaHee
apudmernueckoe, Meauana. [lonsTue o 3agauax MaTeMaTUYECKOM CTATUCTUKH.

llpaxmuueckue 3anamus

Hcrtopust pa3BuTHsi KOMOMHATOPUKHU, TEOPUH BEPOSITHOCTEW M CTATUCTUKH U HX
poJib B pa3nuyHBIX cdepax  yeIoBEYECKOW I ku3HenesTenbHOocTH. [IpaBuiia
KOMOMHaTopuku. Pemienne KoMOMHATOpHBIX 3anad. PasMmenieHusi, couyetaHus U
nepectaHoBku. bunom Herotona u tpeyronsauk [lackans. [Ipuknagaeie 3anayn.

Kiraccuueckoe omnpenesieHue BEPOSITHOCTH, CBOMCTBA BEPOSITHOCTEM, TEOpEMaA O
CyMME€  BeposiTHOCTEW. Bprumcnenume  BepostHocTed.  Ilpukmansele  3amadm.
[IpeacraBnenye YncaOBBIX AaHHBIX. [IpyUKIiIaiHbIE 3a0a4H.

TEOMETPUA (50 vacos)

IIpsiMble M IUIOCKOCTH B INPOCTPAaHCTBe. B3anMHOE pPacnoJIOKEHHE IBYX
NpsAMBbIX B mpocTpaHcTBe. [lapannensHOoCcTh mpsiMOM M 1wiockocTu. [lapamienbHOCTH
mockocter. [lepneHAuKyIsIpHOCT, MpPSAMOKM M IUIOCKOCTH. llepneHnukynsap wu
HAKJIOHHAsl. YTOJ MEXKAY NPsIMOM M TUIOCKOCTHIO. [[ByrpaHHbId yron. Yroa Mexmy
IJIOCKOCTAMM. 1 lepnenauKyasspHOCTh ABYX IUIOCKOCTEM.

['eomeTpuyeckue mnpeoOpa3oBaHus MPOCTPAHCTBA: MAapaJUIEIbHBIA MEPEHOC,
CUMMETPHS OTHOCUTENIBHO IUIOCKOCTH.

[lapannenbHOoe  TPOEKTUpPOBaHUE. [l10wadb  OpmMO2COHANLHOU  NPOEKYUU.
N300pakeHre npoCcTpaHCTBEHHBIX (UTYP.

Jlemoncmpayus

MynbsTuMenniiHas npe3eHranus «IByrpaHHblid yroyn»

MynpTrmenuitHas Mpe3eHTaLusA «I"'eomeTpuueckue npeoOpa3zoBaHus
IIPOCTPAHCTBA»

Ilpaxmuueckue 3anamus
[Ipu3Hakn B3aMMHOIO pAcCIOJOXKEHUS MOPSMBIX. YTOJ MEXAYy MOPSIMBIMH.
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B3auMHOe pacnonokeHue npsiMbIX WU IUIOCKOCTEW. lleprnieHauKynssp W HaKJIOHHAsA K
IIOCKOCTHU. YTOJ MEX]y IMPSAMOM U INIOCKOCTBIO. TeopeMbl 0 B3aMMHOM PaCHOJIOKEHUU
OpsIMOM U IJIOCKOCTU. Teopema o Tpex NMeprneHIuKYJIIpax.

[Ipu3HaKu ¥ CBOMCTBA MAPAJIIENBHBIX U MEPIIECHAUKYISPHBIX INTIOCKOCTEM.

PaccTostHue OT TOYKM [0 IJIOCKOCTH, OT MOPSIMOM O IIOCKOCTH, PACCTOSTHUE
MEXIY TIOCKOCTSMH, MEXIY CKPEIIMBAIOIIUMUCS MPAMBIMHU, MEXIY MPOU3BOJIbHBIMU
¢urypaMu B MpOCTPAHCTBE.

[TapannenpbHOe TPOSKTHUPOBAHHME M €ro CBOWCTBA. Teopema o niowaou

OPMOCOHANILHO npoexyuu MHO20Y20IbHUKA. Bzanmuoe pacronoxeHue
MIPOCTPAHCTBEHHBIX QUTYD.

Muororpannuku. Bepmmnbel, peOpa, TpaHu MHOTOTpaHHHKA. Pazeepmka.
Mmuozoepannvle yenvi. Boinyknvle mrocoepannuxu. Teopema Diinepa.

[Ipusma. [lpssmas u naxnonnasa npusma IlpaBuneHag npusma. [lapamienenunen.
Ky®.

IIupamupa. [IpaBunbHas nupamuaa. Y cedeHHas nupamuaa. Terpasap.

CummeTpuu B KyOe, mapasuienenunese, npusme u nupamujae. CeueHus KyoOa,
npusmbl. CeueHus nupamuasl. [IpencraBieHne O MNPaBUIBHBIX MHOTOIPAHHUKAX
(Tetpasap, Ky0, OKTadIp, TOACKAdAP U UKOCABIP).

Jlemoncmpayus

MynbsTumenuniinas npezenranus «lIprusmar»

MynsTumenniinas npezenranus «llapamnenenunen

Mynbrumenuiinas npeseHranus «Kyo»

Mynerumenuiinasa npe3enranus «llupamuma

IIpakmuueckue 3auamus

PaznuuHble BUIbI MHOrOrpaHHUKOB. Mx wu3oOpaxenus. CedeHwus, pa3BepTKU
MHOTOTPAaHHHUKOB. Buabl ciMmeTpuu B npoctpancTBe. CHMMETPHST MHOTOTPAaHHUKOB.

Tenra u nmoBepxHocTH BpameHusi. [{wimHAp M KOHYC. YCEUYEHHBIA KOHYC.
OcHoBaHue, BbICOTa, OOKOBasi MIOBEPXHOCTb, 00pazytouias, pa3BepTka. OceBble CEUEeHUs
Y CEYCHHUs NapaJuIeIbHbIE OCHOBAHHUIO.

[ap u cdepa, ux ceuenus. KacarenpHas IIOCKOCTh K cdepe.

Jlemoncmpayus

MynbsTumenniinas npezenrauus «L{umramap»

MynsTumMenniinas npezeHranus «Konyce»

MynsTumenuiinas npesentanus «llap u chepa»

llpaxmuueckue 3anamus

CummMeTpus Tell BpallleHHUs .

N3mepenus: B reomerpun. O0beMm u ero usMepenue. MurterpanbHas hopmyna
oOBeMa.

@®opMynel  o0beMa Kyba, TPSIMOYTOJBHOTO TMapajuleNieluIeia, TMPU3MBI
nunuHApa. Gopmyssl 00beMa TUPaMUIbl U KOHyca. @OpMYIIBI TIIOMAIN TTOBEPXHOCTEHN
UIMHAPA 1 KoHyca. OTHOIIEHUS TUIOMAe TOBEPXHOCTEH U 00HEMOB MOJJOOHBIX TETI.

dopmyibl o0beMa mapa. @opmyia miomanu chepsl. [logodue Tem.
Jlemoncmpayus
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MynpsTumenniinas npeseHTanus «O0beM U ero H3MEpEeHue»
MynbsTuMenuitnas npezenranus «[logodue Tem»

Ilpaxmuueckue 3ansamust

[Tnomaaer noBepXxHOCTH. BeIuucieHue miomaiei moBepXHocTed U 00bEMOB.

Koopaunatel n BekTopbl. [IpsmoyrosibHas (1ekapTroBa) CUCTEMa KOOPAMHAT B
npoctpaHcTBe. DopMysia pacCTOSTHUS MEXAY JABYMs TOYKaMU. YpaBHEHUS CQephl.
Bekropsl. Moayne Bekropa. PaBeHCTBO BekTOpoB. Ci0K€HHE BEKTOPOB. Y MHOXKXECHUE
BEKTOpa Ha 4uCiO. PasiokeHue BEKTOpa II0 HANPABICHUAM. YTOJ MEXAY IBYMs
BekTopamu. IIpoekmuss Bektopa Ha ock. Koopaunatel BekTopa. CkanspHoe
IIPOU3BEACHUE BEKTOPOB. lcronp30BaHME KOOPAMHAT M BEKTOPOB IIPU PELICHUU
MAaTeMaTUYECKUX U MPUKIAJHBIX 33/1a4.

Jlemoncmpayus

MynpTUMeaniiHas pe3eHTaus « Y paBHEHUS chepb»

MynsTuMenniinas npeseHranus «Bexropbsny

IIpakmuueckue 3anamus

HenictBus ¢ Bekropamu. JlekaproBa cucTeMa KOOpAWMHAT B IIPOCTPAHCTBE.
VYpaBHeHUEe OKpy)HOCTH, chepbl. PaccTosHue Mexay Toukamu. [IeiicTBUS ¢ BEKTOpaMu
3aJlaHHBIMU  KoopauHaTamu. CKalspHOE MPOU3BENECHHE BEKTOpPOB. BekTopHoe
YPaBHEHHME IPSAMOM M IUIOCKOCTH. Mcmosib30BaHKME BEKTOPOB IIPU JOKa3aTEIbCTBE
TEOPEM CTEPEOMETPUHU.
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6. TemaTHYecKoe NJIAHHPOBAHHE

Ne HanmenoBanue paznenos | Beero B tom uncne Howmep XapaKTepHUCTHKa OCHOBHBIX BHIOB JACATEIEHOCTH 00YJaOLIIXCS
n/m U TeM 4acoB Konrpon | Ilpaktna | Camoct | ypoka
bHas ecKas OATENb
pabota pabota Has
pabota
Beenenme. Marematuka | 2 - 1,2 O3HaKOMJICHHE C POJBIO MATEMAaTHKHU B HAyKe, TEXHUKE, YKOHOMHUKE, HHPOPMAITHOHHBIX
B HayKe, TEXHHUKE, TEXHOJIOTHSIX M NPAaKTHIECKOH AesTeabHOCTH. O3HAKOMIICHHUE ¢ LEJSAMH U 3aJadaMi H3y9eHHS
9KOHOMHUKE, MaTeMaTuKH rpu ocBoennu npogeccun CII10.
MH(OpPMaMOHHBIX
TEXHOJIOTHSIX U
MPaKTUYECKOU
JIeSTeIIbHOCTH.
1.1. Tema 1. 18 2 4 - 3-20 KnaccuhuiupyroT BUIBI YUCEIT.
Pa3Butue nousiTus o Brinonnenue apudmMeTHyeckux ASHCTBUI C YUCIaMU, COYeTast yCTHbIE ¥ MUCbMEHHBIE IPUEMBI.
qrcie Haxoxnenne npuOIKeHHBIX 3HaYCHUH BEJMIHMH M IIOTPELTHOCTEH BBIYHUCICHUH (a0COMIOTHON
1 OTHOCUTEJIBHON); CPAaBHEHNE YHCIIOBBIX BBIPAKECHHH.
OTpabaTsiBaloT IpaBmIIa padOTHI C YICOHHKOM.
J1at0T XapakTepUCTHKN KOMIJICKCHOTO YHCIIa.
1.2. Tema 2 32 2 16 - 21-52 O3HaKOMJICHHE C TTIOHATHEM KOPHS N-i CTENICHH, CBOHCTBAMH PaJMKaJIOB U IPaBUIAMHU
Kophu, crenenu n CpaBHEHUSI KOPHEH.
JorapupmMbl DopMyIUpOBaHUE ONPEAEICHHUS KOPHS U CBOWCTB KOPHEW. BelunciieHue U cpaBHEHHUE KOPHEI,

BBITTOJIHEHHSI TPUKUIKU 3HAUYCHHSI KOPHS.
OmnpeneneHne paBHOCHIBHOCTH BBIPAKEHHUH C paJvKadaMy. Penerne npparnoHatbHBIX
YpaBHEHUH.

O3HaKOMJICHHE C TOHATHEM CTETICHHU C JeHCTBUTEIBHBIM ITOKa3aTeNIeM.

HaxoxzaeHue 3HaueHUH CTENIECHU.

3amuceIBaHNE KOPHS N-i CTETIEHH B BUJE CTENICHU C APOOHBIM ITOKa3aTesieM U Ha000pOoT.
DopMyIupoBaHUE CBOMCTB CTENEHU. BrluncieHne creneHen ¢ paloHaIbHBIM ITOKa3aTeleM,
BBITNOJIHEHUS] TPUKUJIKY 3HAUYEHUS CTENIEHN, CPABHEHUS CTEIICHEN.

[IpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BHIPRKEHHH, COEPIKAIINX CTETIEHH, TIPUMEHSIS
CBOIiCTBA.

Pentenne nokasaTenbHbIX ypaBHEHUI.

O3HakoMJICHHUE C MOHsATHEM Jiorapudma. DopMyIHpoBaHUE CBOWCTB JIOrapU(pMOB.
Omnpenenenne 001acTy TOMYCTUMBIX 3HaUEHHUH JIOrapru(PMUUECKOT0 BhIpakeHusl. Pelenne
JIOTapU(PMHUIECKUX ypaBHEHUH.

Perenne npuKIaaHBIX 33129 HA CIIOKHBIE MTPOIEHTEI.

Brmoaenne mpeobpa3oBaHuil BEIpaKeHUH, IpUMEHEHNnEe (GOPMYII, CBSI3aHHBIX CO CBOHCTBAMHU
CTeTeHe! u torapru(mMoB.
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13

Tema 3
OCHOBBEI
TPUTOHOMETPUH

32

16

53-84

N3ydenue paquaHHOT0 METOJa U3MEPEHUS YIJIOB BPAILCHHS U UX CBSI3U C TPajlyCHOM Mepoil.
N3o0pakeHue yrioB BpaleHHs! HA OKPY)KHOCTH, COOTHECEHUE BEJIMYNHBI YIJIa C €ro
pacmionoxxeHreM. PopMyIHpOBaHNE ONPEAEICHNI TPUTOHOMETPHUYECKUX (DYHKIUH IS YTIIOB
MIOBOPOTA U OCTPHIX YTIIOB NMPSIMOYTOJIBHOTO TPEYTOJIbHUKA M OOBACHEHUE UX B3aHMOCBSI3H.
[TpumeHeHne OCHOBHBIX TPUTOHOMETPUYECKHUX TOXKAECTB /IS BEIYHCICHHS 3HAUCHNH
TPUTOHOMETPUUYECKIX (QYHKINII 110 OXHOW U3 HUX.

N3yyenne ocHOBHBIX ()OPMYJ TPHTOHOMETPUH: (POPMYIIBI CIIOKEHUS, ABOMHOTO apryMeHTa,
IpeoOpa30BaHMsl CyMMbI TPUTOHOMETPHUYECKUX (DYHKIMHA B IPOM3BEICHUE 1 IPOU3BEICHNS B
CyMMY U IPUMEHEHHE MPU BBIYNCICHUU 3HAUEHHs] TPUTOHOMETPUYECKOTO BBIPAXKEHUS 1
YIIPOILEHHE €TO.

O3HakoMJIEHHE CO CBOMCTBAMM CUMMETPUHU TOUEK €AMHUYHOM OKPY>KHOCTH U IPUMEHEHHE UX
JUISL BBIBOIA (POPMYJT TPUBE/ICHHUS.

Pewrenve no ¢opmyniaM 1 TPUTOHOMETPUUECKOMY KPYTy IPOCTEHUIINX TPUTOHOMETPHIECKUX
ypaBHeHUH. [IpuMeHeHne 001X METOI0B PELICHNs ypaBHEHUH (IIPUBEICHNE K THHEHHOMY,
KBaZIpaTHOMY, METOJ Pa3I0KEHHUS Ha MHOKUTEIH, 3aMEHbI IEPEMEHHO) IPH PEIIeHUN
TPUTOHOMETPUYECKIX YPaBHEHUH. YMEHNE OTMEUaTh Ha KPyTe PEICHNS MPOCTEHIIINX
TPUTOHOMETPUYECKIX HEPABEHCTB.

O3HaKOMJICHHE C TIOHATHEM 0OpaTHBIX TPUTOHOMETpHYIeCKuX (yHKImH. V3yuenne
OIIpEeEIICHIH apKCHHYCa, apPKKOCHHYCa, apKTaHT'€HCa YHCIIa, (OpMyInpOBaHHE X,
n300pakeHNe Ha eJMHUYHON OKPYKHOCTH, IPUMEHEHHE NIPU PEIICeHUH YpaBHEHHH.
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Tema 4 OyHKIUH, UX
CBOMCTBA u rpaduku

20

12

85-104

O3HakOMJIEHHE C TOHATHEM [IEPEMEHHOI, MpUMepaMH 3aBUCUMOCTEN MEX Ay NepeMEeHHBIMU.
O3HaKOMJICHHUE C TOHATHEM rpaduKa, OnpeieeHIe IPHHAIICKHOCTH TOYKH rpaduky
¢ynkiun. OnpeneneHue o Gopmyrie NpocTeiiei 3aBUCUMOCTH, BUa ee rpaduka.
Bripakenue o ¢popmyiie 0JHOI NepeMeHHOIt Yepes apyrue.

OsHakoMJICHHUE ¢ onpeneieHneM GyHKIwu, hopMynupoBanue ero. HaxoxaeHue oonactu
OTIpeJIeJIeHHs ¥ 00JIaCTH 3HAYCHUH (YHKITUH.

O3HakoMJIeHHE ¢ TpUMepaMH (YHKIIMOHAIBHBIX 3aBUCUMOCTEH B PEaIbHBIX Ipolieccax 13
CMEXHBIX JUCIUIIINH.

O3HaKOMJIEHHUE C JIOKA3aTeIbHBIMU PacCyXICHUIMH HEKOTOPBIX CBOWCTB JIMHEHHON H
KBaJpaTUIHOW ()YHKIHH, IPOBEICHUE HCCIICOBAHUS TNHEHHOM, KyCOYHO-TTMHEHHOU, TPOOHO-
JTUHEWHOW U KBaIPaTUIHOH (QYHKIHIA, TocTpoeHue ux rpadukos. [locTpoeHne u yTeHNE
rpa¢ukoB yHKIwHA. MccnenoBanne QyHKIHIA.

CocraBnenune BUI0B (DYHKLMI 110 IAaHHOMY YCJIOBHIO, PEIlIeHHE 3a/a4 Ha IKCTPEMYM.
Brimonnenue npeobpaszoBanuii rpaduka GyHKIHH.

W3yyenune nousTHst 00paTHOM (QyHKINH, ONpEAeIeHe BIIA U IIOCTpOeHUE rpadurka oOpaTHOM
(byHKIMH, HAXOXK/IeHHE ee 00JIacTH oNpe/ieseHus U 00nacTH 3HaueHui. [IpuMeHeHne CBOWCTB
(yHKUIMH IPU MCCIIEIOBAaHUY YPAaBHEHNUI U PEIICHUH 3a7a4d Ha SKCTpeMyM O3HaKOMIICHHE C
TIOHSITHEM CJIOKHOH (DyHKIIUH.

O3HaKOMJICHHUE C TTO0Ka3aTeJIbHOM, JIorapu(pMHUIECKON U TPUTOHOMETPUIECKON (QYHKIIUAMH.
Brruncienue 3HaueHni QyHKIMK 1O 3HAYESHUIO aprymMenTa. OnpeeneHue Moja0KeHUs TOUKA
Ha rpaduKe 1o ee KOOpMHaTaM U Hao0opoT. Mcnone3oBanue CBOWCTB (QYHKIMHN JUTs
CpaBHEHUs 3HaUCHMH cTeneHel u orapudmos. [TocTpoeHne rpaMKoB CTENEHHBIX U
sorapupMIIecKuX QYHKIHH.
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Pewienne nmokasatenbHbIX U JIOTapUPMUYECKIX YPaBHEHUH U HEPABEHCTB 110 U3BECTHBIM
ITOPUTMAaM.

O3HaKOMJICHHE C TTIOHATHEM HEMPEPHIBHON MEePHOAMYECKON GYHKINH, HOpMYITHPOBAHNE
CBOJCTB CHHYCa M KOCHHYCa, IIOCTPOSHUE UX I'paduKOB.

O3HaKOMIICHHE C IOHATHEM IF'apMOHHYECKHX KOJeOaHH U IpUMepaMy rapMOHUYECKUX
KOJIeOaHUH IS OTICAHUS TIPOIECCOB B (PH3HKE U APYTHX 00JIACTAX 3HAHUS.
O3HaKOMIICHHE C IOHATHEM Pa3pbIBHOI NepHOIMIECcKOil GyHKIUH, GOpMYyIHpOBaHHE CBOHCTB
TaHT€HCA M KOTaHI'eHCa, TOCTPOCHUE MX IPadUKOB.

[Tpumenenne cBOWCTB (hyHKLUH AJIsl CPAaBHEHUS 3HAUEHUH TPUTOHOMETPHYECKUX (QYHKIMH,
PELIEeHUs] TPUTOHOMETPUUECKUX YPaBHEHHH.

[MocTpoenue rpadMKoB 0OPATHBIX TPUTOHOMETPHUYECKHUX (DYHKIMH U ONpeaeIeHUE Mo
rpadukaM UX CBOHCTB.

BrinonHenust npeodpa3oBaHus TpaduKoB.
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Tema 5
YpaBHEHUS U
HEpaBEeHCTBA

30

105-134

O3HaKOMJICHHE C IPOCTEHIINMH CBEACHUSIMU O KOPHSX alreOpandecKux ypaBHEHUH,
MOHATUSAMH UCCIIEOBaHMs YPAaBHEHUH U CUCTEM ypaBHEHHUI.

W3ydenune Teopuy paBHOCHIBHOCTH YpaBHEHUH U e€ MpUMeHeHus. [loBTopeHne 3anucu
peILIeHNs CTaHAAPTHBIX YPABHEHUH, IPUEMOB ITPe00pa30BaHMs yPaBHEHNH ISl CBEJCHUS K
CTaHIAPTHOMY ypaBHEHHIO.

Pemenne pannoHanbHbIX, HPPAUOHAIBHBIX, TOKA3aTEIbHBIX U TPUTOHOMETPHYECKHIX
YPaBHEHUU U CUCTEM.

Vcnonb3oBaHue CBOICTB U TpaduKoB (DYHKIMN IS PELICHHs] YPaBHEHHUH.

Pemrenue ypaBHeHMI ¢ IPIMEHEHHEM BCeX IPUEMOB (pa3IoKeHUs] Ha MHOYKUTEIH, BBEJICHHE
HOBBIX HEH3BECTHBIX, ITOJICTAHOBKH, IPa)UICCKOr0 METO/Ia).

IToBTOpEHUE OCHOBHBIX IPUEMOB PELICHUS CUCTEM.

Peuienne cucreM ypaBHEHHIA C TPUMEHEHHEM Pa3IIMYHbBIX CIIOCOOOB.

O3HaKoOMJIEHHE ¢ OOLIMMH BOTIPOCAMH PEICHUsI HEPAaBEHCTB U MCIIOIB30BaHUE CBONHCTB U
rpaduKoB QyHKIMI PU pEICHUN HEPABEHCTB.

Pemenne HepaBEeHCTB M CHCTEM HEPABEHCTB C IPUMEHEHNEM Pa3IMYHbIX CIIOCOOOB.
[IpuMeHeHHe MaTeMaTHYECKUX METOIOB JUI PELIEHUS COAEPIKATENBHBIX 3a1a4 U3 PA3IUYHBIX
obJacteil HayKH W IpakTUKU. VIHTepnpeTHpoBaHne pe3ysibTaToOB C YUETOB PEealbHBIX
OTpaHUYEHUH.

1.6

Tema 6

Hauanma
MATEMATUYCCKOI'O
aHaJIM3a

22

10

135-156

O3HakoOMJICHHE C TOHATHEM YHCIIOBOI MOCIIeI0BaTEeIbHOCTH, CIOCOOaMH ee 3aaHus,
BBIYHCIICHUSAMHU €€ YJICHOB.

O3HakOMJICHHE C TOHATHEM IIpeJielia TTOCIeI0BATeIbHOCTH.

O3HaKOMIIEHHE C BEIYUCIIEHUEM CYMMBI OECKOHEYHOTI'0 YHCIIOBOTO pAaa Ha TpuUMeEpe
BBIYHCIICHUS] CYMMbI O€CKOHEYHO YOBIBAIOIIECH T€OMETPUUECKOMN MPOTPECCHH.

Pemmenue 3amau Ha npuMeHeHHE (HOPMYIIBI CYMMBI OECKOHEYHO YOBIBAIOIICH reOMETPHICCKOMH
MIPOTPECCHUHU.

O3HakOMJIEHHE C TOHATHEM IPOU3BOJHOM.

Wzydenue u GopMynupoBaHUE e¢ MEXaHUIECKOTO H TEOMETPHYCCKOTO CMBICIIA, N3YICHHUE

18




JITOpPUTMa BBIYUCIICHUS ITPOM3BOAHON Ha IPUMEPE BBIUYMCIICHUSI MTHOBEHHOM CKOPOCTH U
yIII0BOTO KO3(h(HUIIMEHTA KacaTeIbHOM.

CocraBieHre ypaBHEHUS KacaTeIbHOW B 00IIIEM BHIE.

YcBoenus npaswi 1udGepeHIMPOBaHNS, TAOIMIEI IPOU3BOIHBIX 3JIEMEHTAPHBIX () YHKIIHH,
puMeHeHns 1A AndepeHInpoBaHus QYHKIHHA, COCTaBICHHE YPaBHEHUS KacaTeIbHOM.
Wzydenue TeopeM 0 CBA3H CBOWCTB (QYHKIUH U IPOU3BOIHOH, (HOPMYITHPOBKA HX.
[IpoBeneHne ¢ MOMOIIBIO MPOU3BOAHOM HCCIIeOBaHMS (DYHKINH, 3aJaHHON (OPMYIIOH.
YcTaHOBIIEHHE CBSA3M CBOWCTB (DYHKITUH U IIPOU3BOIHOM IO WX TpaduKaMm.

[TpumeneHne MPOM3BOAHOM AL PELIeHH 33/1a4 Ha HaX0X/IeHne HauOOJIbIIero, HAUMEHBIIETO
3HA4YEHHUS M Ha HaXO0XJIEHHE HKCTpeMyMa.

1.7 Tema 7.01neMeHTHI 10 157-166 | M3yuenwus npaBuia KOMOMHATOPUKH U IPUMEHEHHE TIPH PElIeHUH KOMOWHATOPHBIX 3a/a4.
KOMOHMHATOPUKH Pemenre KOMOMHATOPHBIX 33]]a4 METOAOM Tiepebopa U 10 NPaBHILy YMHOKEHHSI.
O3HaKOMJICHHUE C TMOHATHSIMU KOMOWHATOPHUKHU: pa3MELICHUSIMU, COYCTAaHUIMH,
nepecTaHOBKaMH M ()OPMYJIaMH JUTS MX BBIYNCIICHUS.
OObsicHeHnE 1 IPUMEHEHHE (HOPMYII JUIS BBIYUCICHUS pa3MEIIeHUH, IepEeCTaHOBOK U
COYETaHUH NPH PELICHUH 3a1a4.
Osnakomienue ¢ 6uaoMoM HerotoHa u TpeyronpaukoM Ilackas.
Pemenne npakTHUECKUX 331a4 ¢ MCHOIb30BAaHUEM IOHITHI 1 IPABUJI KOMOMHATOPHUKH.
1.8 Tema 8.3meMeHTHI 10 167-176 | V3y4yeHHe KITaCCHYECKOTO OIPEICICHUS BEPOSITHOCTH, CBOMCTB BEPOSTHOCTH, TECOPEMBI O
TEOPHH BEPOSITHOCTEH. CyMMe€ BEpOSATHOCTEH.
DJeMeHTHI PaccMoTpenue npruMepoB BEIYKMCIICHHsI BEpOSITHOCTEH. Pelenne 3a1a4y Ha BRIYUCIICHUE
MaTeMaTUYECKON BEPOSATHOCTEH COOBITHI.
CTaTHUCTHKH O3HaKOMJICHHUE C TPECTABICHUEM YHCIIOBBIX JaHHBIX M UX XapaKTEPUCTHKAMH.
Pewienne npakTuueckux 3aqad Ha 00pabOTKY YMCIIOBBIX JJAHHBIX, BHIUUCICHUE UX
XapaKTePUCTHK.
1.9 Tema 9. Ilpsimele 12 177-188 | dopmynupoBKa M NPUBEJICHNE JIOKA3aTEeIbCTB MTPU3HAKOB B3AMMHOTO PACIIOI0KEHHS TPSMBIX

TUTOCKOCTH B
MPOCTPaHCTBE

U IUIOCKOCTEU. Pacnio3HaBaHue Ha yepTexax U MOJENAX PA3JIMYHBIX CJIy4aeB B3aUMHOIO
PAacCIONIOXKEHHsI IPSIMBIX U MIOCKOCTEHN, apr'yMEHTHPOBAHUE CBOMX CYKICHHM.
DopMyIupoBaHHE ONPEACIEHUN, TPU3HAKOB U CBONCTB MapalIeNbHBIX U NEPHEHIUKYIIIPHBIX
IUIOCKOCTEH, ABYIPaHHBIX U IMHEWHBIX YTJIOB.

BelInonHeHne mocTpoeHHs YIII0B MEKAY NPSMBIMU, IPIMOM U IIIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMU 110 OIMCAHUIO U PACIO3HABAHUE UX HA MOJAEISX.

IIpumeHeHNe MPU3HAKOB U CBOWCTB PACIIOJIOKEHUS NIPSIMBIX U INIOCKOCTEN IIPU PELLIEHUU
3a1a4.

N306paskeHne Ha pICYHKaX ¥ KOHCTPYHPOBAaHUE Ha MOJEIIIX MEPIECHINKYIISIPOB M HAKJIOHHBIX
K IUTIOCKOCTH, MIPSIMBIX, MapauIeIbHbIX INIOCKOCTEH, YTIIOB MEXTy IPSIMOH U INIOCKOCTHIO U
000CHOBaHNE TIOCTPOCHUSI.

Pemenne 3a1a4 Ha BEIYHCICHNE TEOMETPHIECKUX BeTHMINH. OTIMCHIBAHNE PACCTOSIHHSA OT TOYKH
JI0 TUIOCKOCTH, OT MPSIMOM 10 MIOCKOCTHU, MEXKTy IIOCKOCTSAMU, MEXY CKPEIUBAIOILIUMUCS
MIPSIMBIMH, MEX[y IPOU3BOJILHBIMH (DPUTypaMH B IPOCTPAHCTBE.

@dopmynupoBaHue U JOKA3bIBAHHE OCHOBHBIX TEOPEM O PACCTOSHHAX (TEOpEM CYIECTBOBAHMS,
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CBOWCTBA).

N3o0pakeHne Ha yepTexkax U MOAECISAX PACCTOSIHUS 1 0OOCHOBAHUSI CBOUX CY)KICHUH.
OmnpeneneHne 1 BRIYUCICHNAE PACCTOSIHMH B ipocTpaHcTse. [IpuMenerne hopmyn u Teopem
IUTAHUMETPHH JJISI PEIICHUS 3a1a4.

O3HaKOMIICHHE C TIOHATHEM MapaIETIbHOTO IIPOSKTUPOBAHMS U €TO CBOHCTBAMH.
DopMynupoBaHUE TEOPEMBI O IO TN OPTOTOHAIBHOM NMPOEKIIMH MHOTOYTOJIbHHKA.
[Ipumenenne Teopun 17151 000CHOBAHMS MOCTPOCHUH M BEIYUCICHUA. APTryMEHTHPOBAHHE
CBOMX CY)KICHHH O B3aMMHOM PaclioJI0KEHHH IPOCTPAHCTBEHHBIX (HUTYD.

1.10

Tema 10
MHororpaHHuKu

14

189-202

OmnncaHne U XapakTEpPUCTHKA PA3INYHBIX BUI0B MHOTOTPaHHNKOB, IIEPEUHCICHHIE HX
3JIEMEHTOB U CBOMCTB.

N3o0pakeHre MHOTOIPAaHHUKOB M BBITIOJIHEHHE TIOCTPOCHUS Ha N300paKEHHUAX U MOJIEIISX
MHOTOIPaHHUKOB.

Brluncienue TMHEWHBIX 3JIEMEHTOB U YIJI0B B IPOCTPAHCTBEHHBIX KOHMDUTYpaLUsX,
apryMEHTHPOBaHHE CBOUX CYKICHUI.

XapakTepHCTHKA M N300pa)keHUE CEYEHUS, Pa3BEPTKH MHOTOTPAHHUKOB, BEIYHCIICHHE
mJIoLaie NOBEpPXHOCTEH.

IMocTpoenne npocTeHnnx ceueHni Kyoa, Mpu3Mbl, TUpaMuasl. [IpuMenenne GpakToB n
CBEJICHUI U3 INIAHUMETPHH.

O3HaKOMJICHHE C BUJAMU CUMMETPUH B TIPOCTPAHCTBE, (POPMYIHPOBaHUE ONPEICICHUI U
CBOWCTB. XapaKTepPUCTHUKA CHMMETPUN MHOTOTPaHHHUKOB.

IIpumeHeHye CBOMCTB CUMMETPUH IIPU PELICHUH 33]1a4.

Vcnonb3oBaHus NPHOOPETEHHBIX 3HAHUHN LISl HCCIIEAOBAHUS U MOJICITUPOBAHUSI HECTIOKHBIX
3a/1a4.

M306paskeHre OCHOBHBIX MHOT'OI'PaHHUKOB U BBINOJIHEHHE PUCYHKOB IO YCIOBUSM 3a/1a4.

1.11

Tema 11 Tena n
HOBerHOCTI/I BpaH_[eHI/IH

12

203-214

O3HaKOMJICHUE C BUJaMH TeJl BpallleHus1, GOpMyIUpOBaHUE UX ONpeeNICHUH 1 CBOMCTB.
dopMynupoBaHHEe TEOPEM O CEUYSHUH IIapa INIOCKOCTBIO U IIOCKOCTH, KacaTelIbHOI k cdepe.
XapakTepHucTHKa 1 U300pakeHHe TeJl BPaIlleHHsI, UX Pa3BEPTKH, CEUCHHMSI.

Pemenve 3a1au Ha MOCTPOCHUE CEUCHNH, BEIYUCIICHHS ITHH, PACCTOSIHUH, yTIIOB TUIOMIAACH.
[IpoBenenune noka3aTeNbHBIX PACCYKACHHUH P PELIEHUH 33/1a4.

[TpumeneHne cBOWCTB CUMMETPHH TIPH PELICHHUH 3a/1a9 Ha TeJla BpalleH!s, KOMOWHAIUIO Tell.
N306pakeHre OCHOBHBIX KPYTJIBIX TEJ M BHIIOJIHEHNE PHCYHKA II0 YCIOBHUIO 3aJauH.

1.12

Tema 12
M3mepenus B reomeTpun

215-222

O3HaKOMJICHHUE C MOHSATHSIMH IUIOIIAIU U 00beMa, aKCHOMaMH M CBOICTBaMU.

Pemenne 3a1a4 Ha BEIYMCIICHHUE MIJIOMIAJEH TUIOCKUX (GHUTYp C MPUMEHEHHEM COOTBETCTBYIOIINX
(dbopmyn 1 (HaKTOB U3 INIAHUMETPHHU.

W3ydenue TeopeM 0 BBIUUCIIEHHE 00BEMOB IPOCTPAHCTBEHHBIX TN, PELICHUE 3a/1a4 Ha
npuMeHeHne GopMyI1 BEIMHUCIEHHSI 00bEMOB.

W3zyuyenne hopmyt U1 BEIYUCIIEHHS TUIOMIAAEH TOBEPXHOCTEH MHOTOTPaHHHUKOB U TEJ
BpalllCHUS.

O3HaKOMJICHHE C METOIOM BBIYHCIICHHS TUIOLIAIN TOBEPXHOCTH cdephl, PerieHne 3a1a4d Ha
BBIUUCIICHHUE IUIOIIAAeH TOBEPXHOCTH IPOCTPAHCTBEHHBIX TEIL

1.13

Tema 13
KoopauHathl 1 BEKTOPHI

10

223-232

O3HaKOMJICHHE C TIOHSATHEM BCKTOpA. HBy‘lGHI/IC ,Z[eKapTOBOf/'I CHUCTEMbI KOOpAWHAT B
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IIPOCTPAHCTBE, IOCTPOEHHE IO 3aJaHHBIM KOOPAMHATAM TOUYEK U IUIOCKOCTEH, HAXOXKAECHUE
KOOpJMHAT To4eK. HaxoxaeHnue ypaBHEHUI OKPY>KHOCTH, cepsl, INIOCKOCTH. Brrancnenue
pacCTOSTHUIN MEXIy TOUYKaMH.

W3yyeHne cBONCTB BEKTOPHBIX BEJIMYNH, TIPABHI PA3JI0KEHHU BEKTOPOB B TPEXMEPHOM
MIPOCTPAHCTBE, MPABHJI HAXOKACHHUS KOOPAWHAT BEKTOPa B IPOCTPAHCTBE, IPABHII JEHCTBHS C
BEKTOPaMH, 3alaHHBIMH KOOPIUHATAMH.

[IpumeHenus Teopyur NpU PELLICHUH 3a4a4 Ha ICUCTBUS C BEKTOpaMu. V3yueHue cKaasipHOTro
MIPOU3BEACHNUS BEKTOPOB, BEKTOPHOTO YPAaBHEHUS MIPAMON M INIOCKOCTH.

IIpuMeHeHHEe Teopuu NpH PeIlleHNH 3a7jau Ha JEHCTBUS ¢ BEKTOpaMH, KOOPIUHATHBINA METON,
MIPUMEHEHHE BEKTOPOB JJIsl BBIYUCICHUS BEJIMUUH YITIOB U PACCTOSTHUM.

O3HakOMJIEHHE C JJOKa3aTeNbCTBAMH TEOPEM CTEPEOMETPUH O B3aMHOM PacIOIOKEHUN
MPSIMBIX M IJIOCKOCTEH ¢ UCTIONb30BaHHEM BEKTOPOB.

JuddeperHnnpoBaHHbIi
3auer

Koncynpranus

DK3aMeH

PaGora Haz
HHIWBHUYaTbHBIM
POEKTOM

23

23

257=232+23(mpoexT)+2(pom
ar)

20

102

23

21




7. Y4eOHO-MeTOAMYECKOe H MATePUATbHO-TEXHHYECKOe
o0ecrieyeHne 00pa30BaTeJbLHOIO Ipolecca

OcHoBHas yyeOHas1 JIUTEpaTypa:
OCHOBHBIE HCTOYHUKH:

ObC «Axanemus» bammakoB M.M. Maremaruka: yueOonmk mas 10xm; 11 o,
2014 r.

JlonoJIHUTe IbHAS JIUTEpaTypa:

JlomoTHUTENbHBIC UCTOYHHUKH:
1. Jamasa A.A., Marematuka — M.: DOPYM:MMH®PA-M, 2015

Hudposbie o0paszoBaTe/ibHbIE PECyPChI:

urokimatematiki.ru
http://www.yaklass.ru
https://interneturok.ru
http://www.bymath.net
https://www.diagtest.ru
matematikalegko.ru
http://www.academia-moscow.ru/

NogokowdPE

MarepuajbHO-TEXHHYECKOE 00ecreyeHue

Peanuzanust y4eOHON AUCHUILIMHBI TpeOyeT Hamuuyusg y4eOHOro KaOuHeTa
MaTEMAaTHKH.

O6opynoBaHue yueOHOTO KaOMHETa:

- MI0CAI0YHBIE MECTa MO KOJUYECTBY 00YUAIOIINXCS;

- pabodee MeCTO IpernoaBaTers;

- KOMIUJIEKT Y4eOHO-HATJISIHBIX TOCOOU 0 MaTEeMaTHKE;

- y4eOHbBIC DJICKTPOHHBIC M3aHUS JIJIs1 KaOMHETa MaTeMaTHKH,

- KOMILJIEKT TUTAKaTHBIX MaTEePUaJIoOB JJIsl KAOMHETa MAaTEMAaTHUKH;

- MOJIEJIM TE€OMETPUUYECKUX (DUTYP;

- YePTEKHBIC UHCTPYMEHTHI (IIUPKYJIh, YTOJIBHUKHU, TPAHCIIOPTHP ).

TexHuuyeckue cpeacrsa oﬁyquml: - MHTCPAKTHUBHAA AOCKA C JIMICH3MOHHBIM
MporpaMMHBIM oOecreyeHueM 1 MyJIbTUMENA ITIPOCKTOP, KOMIIBIOTCP.
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8. KoHTpo./1b ¥ OlleHKAa pe3y/ibTaTOB OCBOEHMsI YUeOHOI0 mpeaMeTa

KoHntpoib ¥ ouneHka  pe3yJabTaTOB  OCBOGHHMS ~ y4yeOHOro  IpeaMeTa
OCYUIIECTBIISIIOTCSL  TperojaBarejeM B IMpolecce MPOBEACHUS MPAKTHUECKHUX
3aHSATUH, TECTUPOBAHUS, @ TAKKE BBINOJIHEHUS OO0YYaIOIMMUCA WHIMBUYaAJTbHBIX

3aJIaHU, IPOEKTOB, UCCIICIOBAHUM.

PesyabTaTnl 00yueHus

@opMbI U METOAbI KOHTPOJISI U OLIEHKHU
pe3yJbTaToB 00y4eHus

JIP 1-10

MP 1-9

[MIP.1 CdopMUpOBaHHOCTh TPEACTABICHUH O
MaTeMaTUKE KaK 4acTH MHUPOBOM KYJIBTYPBl M O
MECTE MaTEMaTUKU B COBPEMEHHOM LIMBWIN3ALINH,
0 croco0ax OMMCaHUs Ha MaTeMaTHYECKOM SI3bIKE
SIBJICHUH PEAJIbHOIO MUpa

KonTponbnas padora Ne 1«Pa3BuTue moHATHS O

yucie»
DK3aMeH

JIP 1-10
MP 1-9
IIP.2 CdopMHpPOBAaHHOCTH TPEACTABICHUH O
MaTEMAaTUYECKUX TOHATUAX KakK O BaKHEHIIMX
MaTeMaTUYECKUX MOJIEIISIX, MIO3BOJIIOIUX
ONMCHIBATL U M3y4yaTb pasHble MPOLECCH U
SBJICHUS; [IOHMMAaHHE BO3MO>KHOCTH
AKCHOMaTHYECKOTO IOCTPOEHUSI MAaTEMaTU4YECKUX
TEOPUI

Kontponbnas padora Ne 2 «Kophu, crenenu,
JorapuMb»

Kontponbnas padora Ne 3 «OcHOBBI
TPUTOHOMETPHI

KonTponbras padorta Ne 4 «YpaBHeHUs U
HEPaBEHCTBA»

Konrponsnas padora Ne 5 «Havana
MaTEeMaTHYECKOro aHallu3a »

KonTponbras padora No 6 Di1eMeHTHI
KOMOMHATOPUKHU U TEOPUU BEPOSATHOCTEI»
Kountponbnas padota Ne 7 «[Ipsimbie u
MIJIOCKOCTH B TIPOCTPAHCTBE

Kontponbnas padota Ne 8 «MHOTrorpaHHUKN»
OK3aMeH

JIP 1-10

MP 1-9

IIP.3 Bnamenne MeTOJZaMHM JOKa3aTeIbCTB H
QITOPUTMOB PELICHUS; YMEHUE HUX IPUMEHATH,
MIPOBOJIUTH JIOKA3aTEIbHBIE PACCYXKICHUS B XOJE
pelieHus 3a1a4y

Kontponbnas pabora Ne 2 «KopHu, crenenu,
Jorapupmb»

Kontponbnast pabora Ne 3 «OcHOBBI
TPUTOHOMETPHI

Kontposnbnas padora Ne 4 «YpaBHeHuUs u
HEPaBEHCTBA»

KonTponbnas padorta Ne 5 «Hauana
MaTEeMaTHYECKOT0 aHallu3a »

Kontponbnas padota No 6 DieMeHTHI
KOMOMHATOPHUKHU U TEOPUU BEPOSTHOCTEI»
Kontponbnas pabora Ne 7 «IIpsimbie u
MJIOCKOCTH B TIPOCTPAHCTBE

Kontponbnas pabora Ne 8 «MHOTOrpaHHUKN
DK3aMeH
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JIP 1-10

MP 1-9

[1P.4 Bnanenue crangapTHBIMU IpUEMaMU
pEelLIeHNs pallMOHAIbHBIX U UPPALMOHAIIBHBIX,
II0Ka3aTEJIbHBIX, CTCIICHHBIX,
TPUTOHOMETPUUYECKUX YPABHECHUM U HEPABEHCTB,
UX CUCTEM; UCIIOJIb30BAaHUE TOTOBBIX
KOMIIBIOTEPHBIX IIPOTrPAMM, B TOM YHUCJIE AJIS
IIOMCKA ITYTH PELIEHUs U NIUTFOCTPALIMM PELIEHUs
YPaBHEHHUI U HEPABEHCTB

Konrtponbnas padora Ne 5 «YpaBHeHus u
HEPABCHCTBA»

DK3aMeH

JIP 1-10 KonTponbnas padora Ne 6 «Hauana
MP 1-9 MaTEeMaTU4YeCKOr0 aHaIn3a

IMP.5 CdopmMupoBaHHOCTb TPEACTABICHUH 00

OCHOBHBIX  MOHATHSIX, HAEIX M  MeToAax | DK3aMeH

MaTEMAaTUYECKOT0 aHAIIN3a

JIP 1-10 Konrponsnas padora Ne 10«IIpsimbie u
MP 1-9 IJIOCKOCTH B IPOCTPAHCTBE

I1P.6 Binagenue oCHOBHBIMU MOHITUSIMH O
MJIOCKUX M MPOCTPAHCTBEHHBIX TEOMETPHUUCCKUX
¢durypax, iX OCHOBHBIX CBOMCTBAX;
c(hOpMHUPOBAHHOCTh YMEHUS PaCIiO3HABAThH Ha
YEpTEkKax, MOJICTISIX U B PEAIbHOM MHUPE
reoMeTpuueckue GUrypsl; IpUMEHEHHE
W3YYCHHBIX CBOMCTB r€OMETPUICCKHUX (UTYD U
dbopMyI A peleHusl TeOMETPUYECKUX 3a/1a4 U
3a/1a4 C MPAKTUYECKUM COJICp>KaHUEM

KonTponbaas padora Ne 11 «MHOTOTpaHHHKNY
KonTponbnas padota Ne 12 « U3mepenus B
TCOMETPHUN

DK3aMeH

JIP 1-10

MP 1-9

[TP.7 ChopMUpOBaHHOCTH NMPEACTABIECHUH O
MPOLECCAX U ABIEHUAX, UMEIOLINX
BEPOSITHOCTHBIN XapaKTEP, O CTATUCTUUYECKUX
3aKOHOMEPHOCTSAX B PEAIbHOM MUpE, 00
OCHOBHBIX ITOHATHSAX 3JIEMEHTAPHON TEOPUHU
BEPOSATHOCTEMN; YMEHUI HAXOJUTh U OLICHUBATh
BEPOSATHOCTH HACTYIJICHUS COOBITUH B
MPOCTEUIINX MPAKTUYECKUX CUTYaIUsAX U
OCHOBHBIE XapaKTEPUCTUKH CIIyYalHbIX BEJIMUNH

KonTponbnas paborta Ne 8 «KomOunaTtopuka
KonTponbaas padora Ne 9 «DneMeHThI Teopun
BEPOATHOCTEH U MaTeMaTHUeCKasl CTATUCTUKA
OKk3aMeH

JIP 1-10

MP 1-9

IIP.8 Bmagenne HaBbIKAMU  HCIIOJB30BaHUSI
TOTOBBIX KOMIIBIOTEPHBIX IPOrPaMM IPU PELLIEHUN
3amad

OK

KonTponbnas padota Ne 3 «OcHOBBI
TPUTOHOMETPHUM»

KonTponbnast padorta Ne 6«Hauana
MaTeMaTHYECKOro aHallu3a »

KonTponbnas padora Ne 8 «KomOunaroprka»
Konrtponsnas padora Ne 9 «2nemMeHTbI TeopuH
BEPOATHOCTEN U MaTeMaTHUyecKasl CTaTUCTUKA

DK3aMeH
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9. Ilpunoxenune Ne 1 xk mporpamme

OV /.01 «<MaremaTuka
[IepcnieKTUBHO-TEMATUYECKUH TLIaH
HaumenoBaHue pa3jaenos, TeM KosmmuecrBo
pasi > Tun ypoka DopMBbI KOHTPOJISI Mepeuens YMK
MPOrpaMMbl, TeM YPOKOB 4acoB
(ypoku u3y4eHus HOBOTO (cemmHap, 3a4er, 3amuTa
Marepuana, ypoku KypcoBoi paOOTsI, TOKIa] ,
3aKpETICHHS HOBOTO pedepat, BUKTOpHHA,
MaTepHaia, KOHTPOJIbHbIE TECTUPOBAHHE, YCTHBIN ( cpencra oOy4eHusl, AMAAKTUUECKUI MaTepHa)
YPOKH, onpoc, IInceMeHHbI onpoc,
KOMOMHUPOBaHHbIE COUYMHEHHUE, KOHTPOJIbHAs
YPOKH) pabora...)
Beenenue. Maremaruka B Hayke,
TEXHHUKE, SKOHOMUKE, 2 12
MH()OPMALMOHHBIX TEXHOJIOTUAX U
MPaKTHIECKON AEATEITHHOCTH.
Pa3gen 1 Anredpa 102
YueOHHK «AsreOpa 1 Hayasa MaTeMaTHIeCKOro
Tema 1 PazBuTHe NOHATHS 0 YHCIe 18
- ananusa» 11.C. AnumoB
€JIbl€ U pPallMOHAJIbHBIEC YUCIIA Ypok u3yyeHus: HOBOro CTHBII OIIPOC
1 s pa ’ 2 3-4 p Y M 1poc, IIpesentanus «Buasl uncem»
JIWCTBHS HaJl HUMU MaTepHaa [TuceMeHHBIH ompoc
Apudpmernueckue NeiCTBUS HA, . . Kaprouku ¢ 3aganusmu no teme «Ilepeso,
pud A A 2 5-6 KomOuHMpOBaHHEIH yPOK [MuceMeHHBIH ompoc P A . PEBOAL
panroHaIbHBIMU YHCIaMU JIECATHYHBIX Ipo0Oeii»
JelicTBUTENIbHBIE YUCIIA 2 7-8 KoMOuHMpOBaHHBIN YPOK TECTUPOBAHHE
eticmeus nao delicmeumenbHbiMU . . Kaprtouku c 3apanusvu 1o teme «/leiictBus ¢
2 9-10 KomOnHMpOBaHHEIH ypOK [MuceMeHHBIH ompoc N
yucaamu (Ilpaxmuxym) JEHCTBUTENLHBIMH YUCIIAMIU»
[TpubmkeHHbIE BEIYMCICHUS. . .
P 2 11-12 KomOnHMpOBaHHEIH ypOK IIuceMeHHBIN onpoc IIpesentamms «IIpuOarKeHHBIE BEIYNCICHIS

Tlorpemnocrel BHIYUCICHUH
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KomrutexcHble uncia, ux GopMsl

samcn 2| 13-14 KomOuHupoBaHHEIH ypOK ITuceMeHnHBIi onpoc Nell ctpl0 (yueOHuk)
Heticmeust Hao KomnaeKcHbLMU Yok n3y4eHus: HOBOTO .

2| 15-16 YCTHBIH onpoc npe3eHTaius «KoMIuiekcHbIe Ynciay»
yucnamu ([Ipaxmuxym) Marepuana
Pewienne kBaapaTHBIX YpaBHEHHH ¢ Ypok 3akpenueHust TecToBble 3aganus «JlelicTBUS Ha,

AP yp 2| 17-18 P P TECTHPOBaHUE A A
OTPHIATENFHBIM IUCKPAMUHAHTOM HOBOTO MaTepuana KOMIUTEKCHBIMHU YUCIIAMID»
Koumponvnas paboma Ne 1 no meme: .

P P 2| 19-20 KOHTPOJIBHEIH YPOK KontponsHas pabdora Tect mo Teme
Paszsumue nonamus o yucie

Tema 2 KopHu cTenenu u 32

Jorapugmsl -
Kopnu u crenenu. ColicTBa VYpok u3yyeHus: HOBOro .
P . 2 21-22 p v YcTHEI ompoc npe3eHTanms «KopHu, creneHmy
apu(METHIECKIX KOPHEH MaTepuaa
eticmeus ¢ apugmemuyecKumu . .
A pug 2| 23-24 KomOuHMpOBaHHEIH ypOK [MuceMeHHBIH oTpoc WunuBuayansHeIe KAPTOYKH C 3aJaHHSIMHA
xopusamu (IIpakmuxym)
CreneHu ¢ paMoOHaJIbHBIMU U . . WunuBuayansHble KapTOYKH C 33IaHUSMH 1O
N patl 2| 25-26 KomO1HMpOBaHHEI ypoK [TuceMeHHBIH ompoc ABHIAY P A
JICWCTBUTENILHBIMU TTOKa3aTeNsIMH Teme: CTeneHu ¢ paoHaIbHBIMH MOKa3aTeISIMU.
CroiicTBa cTeneHei ¢
panMoOHATIBHBIMH U I€HCTBUTEIbHBIMU 2| 27-28 KoMO1HMpOBaHHBI ypoK [TuceMeHHBIH ompoc npe3eHTanusa «CBOHCTBa CTeeHei»
MOKa3aTeISIMU
IIpeobpasosanue anzedbpauyeckux . .
peoopasos P 4 29-32 KomMOuHUpOBaHHBIH yPOK TectupoBanue Tect [IpeobpazoBaHue ¢ CTENIEHHBIX BHIPAKEHUH

svipadicenutt (Ilpakmuxym)
Jlorapudm. OcHoBHOE VYpok u3yyeHus: HOBOro N N

pud 2| 33-34 p i YcTHEI ompoc MynbsTHMeauiiHas npe3eHTanus «Jlorapupm»»
Jorapu(pMUYECKOE TOXKECTBO. Mmarepuana

VYpok 3akpereHust .
Jozapugpm wucna (Ipaxmuxym) 2| 35-36 P P ITuchbMEHHBIN OIPOC WHauBHayaibHbIC KAPTOUKHY C 3aJaHUSIMU
HOBOr'0 Marepuaia
Beruucnenue orapudmos ¢ VYpok 3akpersieHns . WupuBuayansHbIe KAPTOYKH C 3aJaHHSIMHU
pud 2| 37-38 p p IMuceMeHHBII onpoc JIBHILY P A

HCIIOJIb30BAaHUEM CBOMCTB

HOBOI'O MaTe€puaja

«Bpruucnenune gorapupmon»
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Ilepexo0 Kk HOBOMY OCHOBAHUIO.

IIpasuna deticmsuii ¢ nozapugmamu. 2| 39-40 KomO1HMpoBaHHbIH ypok TECTUPOBaHHE Tecr «/leiicTBus ¢ g0orapupmamMmy
(Ilpaxmuxym)
IIpeobpazoBaHue pannOHAIBHBIX, 2| a1-42 KoMGHHIPOBAHHBL YPOK TTHChMeHHBIH Onpoc WHnuBuIyansHbIE KAPTOUKH C 3a1aHUSMH
UPPAIOHATBHBIX BBIPAXKCHUH «Ilepexon kK HOBOMY OCHOBAaHHIO»
IIpeobpasosanue payuoHaibHbix 2| 4344 KoMGHHUPOBAHHBL YPOK TTuchMeHHbIi onpoc WHnuBuayansHble KAPTOUKH C 3a1aHUSMH
svipasicenuii (IIpakmuxym) «I[IpeobpazoBaHre pariOHAIEHBIX BEIPAXKECHUH »
[IpeobpazoBaHne HppaIOHATBEHBIX 2| 45.46 KoMGHEHpOBaHHETH ypoK Tecrapopanye Tect «[Ipeobpa3oBanue HpparoOHAITHLHBIX
BBIpAKEHUI BBIPOKEHUH »
IIpeobpasosanue cmenennsvix u
NOKA3AMENbHBIX 8bIPAHCEHUL 2| 47-48 KomO1HMpOBaHHEI ypoK TectupoBanue Tect «Iloka3atenabHbIe BRIPAKCHUN
(Ilpaxkmuxym)
IIpeobpasosanue nocapu@muyeckux 2| 4950 KoMOMHUPOBAHHELT YPOK Tecrnposanie Tect «ynponuienue norapupMuIecKux
svipadicenut ([lpakmuxym) BBIPKEHUI
Koumponvnas paboma Ne 2no meme o
Kopris, cmenenu u nozapugas 2| 51-52 KOHTPOJIBHEIH YPOK KontponrHas pabora KapTOYKH I10 TEME
Tema 3. OcHOBBI TPUTOHOMETPHUH 32
Panuannas mepa yrina. BpamarensHoe VYpok u3ydeHHsI HOBOTO .
,Z[Bi)KGHI/Ie pa yr. pat 2 53-54 p Ma};::pnana [MuceMeHHBIH ompoc npe3eHTanus «OCHOBEI TPUTOHOMETPHI
CuHyc, KOCHHYC, TAHT€HC U KOTaHTEHC . o
VYpok u3ydeHHsI HOBOTO VYerubiid, [TucbMenHb1 I .
gucna. OCHOBHOE 2| 55-56 MaTeDHANA OIIDOC Tpe3eHTaus «3HAKU QYHKITHID
TPUTOHOMETPHUUYECKOE TOXKJIECTBO p p
Ynpowenue mpueconomempuueckux . o
potyenue mp P . Ycrabii, [TnceMeHHBIH Kaprouku ¢ popmymamu Ne55-58, 60-61
8bIPAICEHUL NO OCHOBHOMY 2| 57-58 KomOuHMpOBaHHEIH yPOK OIIDOC (sazauHmK)
mooicoecmay ([Ipakmuxym) p
®DopMyIibl IPUBEICHUS U IBOHHOTO Ypok H3ydeHUs HOBOrO Ycrasi, [TuceMeHHbII
PMY pHBea A 2| 59-60 p i ’ Ipesenranus «DopMyisl IPUBEACHUS

yria.

Marepuajia

ompoc
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Ynpowenue mpueconomempuuecrkux
BbIPAdICEHUT NO POPMYIAM
npusedenus(lIpakmuxym)

61-62

KomOuHupOBaHHEIH ypOK

Marematuyeckoe JIOTO

Kaprouxu ¢ popmymnamu

Ynpowenue mpueonomempuueckux
8bIPAICEHUTL NO POPMYIAM OBOUHO20
yena(llpaxmuxym)

63-64

KapTouxu ¢ npumepamu

CuHyc, KOCHHYC U TaHTCHC CyMMBI U
Pa3HOCTH IBYX YIJIOB.

65-66

KomOuHMpOoBaHHEIH ypoK

[TuceMeHHBIN onpoc

Kaptouxu mmo teme Ne462-466 (3amaquHuK)

Ynpowenue mpueonomempuueckux
8bIPAdCEHUE NO DOPMYAAM CYMMbL U
pasnocmu(lIpakmuxym)

67-68

KomOuHMpOBaHHEIH ypOK

[TuceMeHnHBIN onpoc

Ne488, (yueOnmk) Ned(02-403,421-422

Ynpowenue mpueonomempuueckux
svipadicerue no gopmynam
nonogunnozo yeaa (Ilpakmuxym)

69-70

KomOuHMpOBaHHEIH ypOK

TCCTUPOBAHUC

Tect «YnpoiieHne TpPUroHOMETPHUIECKHX
BBIPAKEHUI»

[IpeoOpazoBaHus CyMMEI
TPUTOHOMETPUUECKHUX (DYHKIUH B
MPOU3BEICHUE M 0OPATHO

71-72

YPpox u3y4eHHs HOBOTO
Marepuana

Ycraeii, [IncbMeHHBIH
orpoc

Ne523-527 (3agaunuk)

Buwipasicenue mpueonomempuueckux
@YHKYUTL Yepe3 MAHSEeHC NOOBUHHO20
apeymernma(lIlpakmuxym)

73-74

KomOuHMpOBaHHEIH ypOK

Vcerueii, [lnceMeHHBIH
orpoc

Ipeobpaszosanus
MPUSOHOMEMPULECKUX GbIPANHCEHUL.
(Ilpaxkmuxym)

75-76

KomOuHMpOBaHHEIH yPOK

[MuceMeHHBIH onpoc

OO6patHbIe TPUTOHOMETPHUIECKHE
¢yaxauu. [Ipocreiinie
TPUTOHOMETPUYECKHE yPaBHEHUSI.

77-78

YPpox u3ydeHHst HOBOTO
Marepuaia

Vcerueii, [lnceMeHHBIH
orpoc

nipe3eHTanys «O0paTHble GYHKIUN»

Pewenue mpuconomempuueckux
VDABHEHU, C800AUWUXCA K
keaopamuwvim ([Ipaxmuxym)

79-80

KomOuHMpOBaHHEIH ypOK

VYcrubiid, [TuceMeHHblH
onpoc

WHnuBuyansHble KAPTOYKH 110 TEME
«TpuroHoMeTpryecKkre ypaBHEHUS
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IIpocreiimue TPUroHOMETPUYECKUE U
HepaBeHCTBA. MeTOIbI peIeHHS.

81-82

VYpok H3ydeHHsI HOBOTO
Marepuana

Ycraeii, [ITnceMeHHBIH
ompoc

[IpesenTtanus «Tpuronomerpudyeckue
HEpaBEHCTBa»

Koumponvnas paboma Ne 3 Ocnogul
mpucoHomMempuu

83-84

KOHTPOJIBHBIA YPOK

KonrponbsHas padorta

KapTO4YKHU IO TEMEC

Tema 4. @yHKIUM UX CBOIiCTBA H
rpa¢guxu. CTenenssle,
NoKa3aTeJbHbIe, JIorapupmMuyecKkne
H TPUTOHOMeTpHYecKre QyHKIHHA

Oyukuus u e€ rpaduk. Odnacts
OTpeIeNICHHUST ¥ MHOYKECTBO 3HAYCHHIH

85-86

VYpok u3yyeHuss HOBOro
MaTepuana

VYcerHbll onpoc

Ipesenrarus «Dyuakipu. O6IaCTh ONpeACICHUS
Y MHOKECTBO 3HaYEHUI

Ceoticmea  ynxyuu:
MOHOMOHHOCMb, YEeMHOCHIb,
HeuemHOCmb,02PAHUYEHHOCIb,
nepuoouurnocmo  (IIpakmuxym)

87-88

KomOuHUpOBaHHBIH yPOK

Ycrubil, [luceMeHHBIN
ompoc

[Ipe3eHTanys «4€THOCTh, HEUETHOCTh (DYHKLIUI»

Iocmpoenue epaguxos
MPUSOHOMEMPUUECKUX
@yuryui(llpaxmuxym)

89-90

KomOuHUpOBaHHBIH yPOK

[IncpmenHsIit onpoc

npesenranus «TpuroHomerpudeckue GyHKIUM»

IIpomesicymxu 603pacmanus u
VOvisaHus, HauboIbLULee U HAUMEHbLIee
SHAYEHUS, MOYKU IKCIPeMYMA
(Ilpaxkmuxym)

91-92

KomOuHMpOBaHHEIH ypOK

[MuceMeHHBIH onpoc

I/IHZ[I/IBI/I,I[yaHBHLIe KapTO4YKHU € 3aJaHUSIMHA

Ipaguueckas unmepnpemayus.
Ipumepvl QynkyuonanbHbIX
3a6UCUMOCTEl 8 PEATbHBIX NPOYECCax
u agnenusax. ([paxmuxym)

93-94

KomO1HMpOBaHHBI ypoK

[TnucbmenHsIit onpoc

IIpesenranus «McciaenoBanue GyHKITHI

O6parubie Qynkunu, O61acTh
oTpeieNieHus] U 00JIaCTh 3HAYCHHM.

95-96

Ypok u3yueHuss HOBOTo
MaTepuaia

VYeTHbll onpoc

I'pagux
(Ilpaxmuxym)

obpamnou dyHxyuu.

97-98

KomOnHMpOBaHHEIH ypOK

VYcrueii, [luceMeHHBIN
ompoc

Ne132-133 (yuebHUK)
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[IpeobpazoBanus rpaduKoB.

. 2| 99-100 | KoMOMHMpOBaHHBIH ypOK IMuceMeHHBIN onpoc Kaptouku ¢ rpaduxamun
[TapanmenbHBIH IEpEHOC, CHMMETPHS
Cummempusi OMHOCUMENLHO NPAMOU Y
= X, pacmsdicenue u cocamue 600Jb 2 | 101-102 | KoMOMHHPOBaHHEIH YPOK [TuceMenHbIH onpoc nipe3eHTanys «CHMMETPUS B IPOCTPAHCTBEY
oceti koopounam. (IIpakmuxym)
Koumponvnas aboma. Ne 4 . .
d)ynml;) i csoﬁcmealz epacpuru 2 | 103-104 KOHTPOJIBHEIH YPOK [MuceMenHBIH onpoc KapTOYKH I10 TEME
Pazgen 2. Hayana MaTeMaTH4ecKOro 52
aHaJM3a
Tema 5. YpaBHeHHS M HEpaBeHCTBa 30
PaBHOCHMIBHOCTE ypaBHEHUIT VYpok u3yyeHus: HOBOro N
P ’ 2 | 105-106 p i YcTHEI ompoc
HEpaBEHCTB, CHCTEM. MaTepuaa
OCHOBHBIE TIPUEMBI PEIICHUS Ypok 3akpenneHust N
P p 2| 107-108 P P ITuceMeHHBIH onpoc
yYpaBHEHHS ¥ CUCTEMBI HOBOT'0 MaTepuana
PanmonansHbIC, HppaITHOHATEHBIC Ypok u3ydeHuss HOBOTO .
1 - ppant 2 | 109-110 p i YcTHEI ompoc Ne1338, 1340 (3agaunuk) Nel 54 (yueOHUK)
YpaBHCHHS MaTepuaa
. Ycrabii, [IncbMeHHBIN .

Memoo uumepsanos. ([Ipaxmuxym) 2| 111-112 | KoMOMHHUpPOBAHHBIN yPOK onpoc NuanBuayanbHble KAPTOUKHU «YTaaal CIOBO»
IToka3arenbHble ypaBHEHUS U 2| 113-114 VYpok u3yyeHust HOBOro VYernbiii u ITucemenHbIl IIpesentanus «IlokazaTensHble ypaBHEHH» No
CUCTEMBI MaTepHaa ompoc 1361, 1365, 1366, 1368 (3amayauK)
Jlorapudmuueckue ypaBHEHUS U . VYerubiid, [TucbMeHHbI I

pud P 2 | 115-116 | KoMOWHHpOBaHHEIH YpOK ’ [pesenranus «Jlorapudpmudeckue ypaBHCHHSDY
HEpaBEHCTBA orpoc
Pewenue nocapugpmuuecxux . .

deHeHuil 1 HepaGenCme 2| 117-118 | KomGuHuDOBaHHAL YDOK Ycrabriit, [TnucbMeHHBIH WunuBuayansHble kKapTouky «Jlorapupmimyaeckne

J(%pakmuKyM ) P p P orpoc YpaBHCHHS»
Pelenue nokazarenbHbIX ypaBHEHUI 2 | 119-120 | KomGumuposanmusii ypox VYerubiid, [TucbMeHHbIH NnnuBuayanbuble kapTouku «Iloka3arenbHbie

" CUCTCM.

ompoc

YpaBHEHHSD»
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Pewenue noxazamenvhvix HepaseHcme

Ycraeii, [InceMeHHBIH

WNunuBuayansuble kapTouku «IlokazarenbHbie

2| 121-122 | KoMOWHHUpOBaHHEIH YPOK
(Ilpaxkmuxym) ompoc YpaBHCHH»
TpuronoMerpuueckue ypaBHEHUSA U 2 | 123-124 | Kom6urupoasmsii ypox VYerubiid, ITucbMenHb1i MunuBuayanpHble KapTOUKU
CUCTEMBI. onpoc «Tpuronomerpuueckue ypaBHeHUs10»
Pewenue mpuconomempuueckux .
HepaeeHcmf (Hpakmuki M) 2 | 125-126 | KoMOMHHPOBaHHEIH YpOK TectupoBanue Tect «TpUroHoMeTpuvecKre HEpaBeHCTBAY
I'padunueckuit MeTon pemieHus . Ycrabii, [TnceMeHHbIN
pag . AP 2| 127-128 | KomOuHHpOBaHHEIH YpOK ’
ypaBHEHHH orpoc
Pemenne comep)kaTeNpHBIX 3afad U3 . N
N . VYerubiid, ITucbMeHHbIl [Mpesenranus «I"paduueckoe penieHue
pa3nuuHbIX ~ oOnacTeld  Haykn W 2 | 129-130 | KoMOMHHpOBaHHEIH YPOK o
— orpoc YpaBHEHHI»
WuTepnperanys pe3ynbrara, y4eT N VYerubiid, ITucbMeHHbIl
PTIPETALHA Pe3yIbTaTa, y 2 | 131-132 | KoMOMHHPOBaHHEIH YPOK ’
peanbHBIX OTPaHUYCHHH. ompoc
Koumponvnas paboma Ne 5 N
« Ypagi oS 1 5 epasencmeay 2| 133-134 KOHTPOJIBHEIH YPOK KontponrHas padora KapTOYKH I10 TEME
Tema 6. Hauana MaTeMaTH4eCKOro 22
aHaIN3a =

ITocnenoBarensHOCTH. CHIOCOOBI

o VYpok u3yyeHust HOBOro N
3aJjaHusl, CBOIMCTBA U TIpe/es 2 | 135-136 MaTeDHANA YcTHbI# onpoc npesenranus «llocienoBaresbHOCTHY
YHUCJIOBBIX IIOCIIEN0BATENBHOCTEM. P
CymiecTBOBaHHE ITpe/esia MOHOTOHHON . .

o Ypok u3yueHuss HOBOTro VYerubiit u [lucbMeHHBIN
OTPaHUYEHHOHN TOCIIEI0BATENIEHOCTH. 1 137 MATeDHALA OIDOC Ne641, 643,681-683(3amauHuK)
IIporpeccun. p p
beckoneuno ybwisarowasn
2eomempuieckas npozpeccus u ee 1 138 KoMO1HMpOBaHHBI ypoK [TuceMeHHBIH onpoc npesenranus «[Iporpeccui»
cymma. ([lpakmuxym)
IIpou3BosHbIE 371EMEHTAPHBIX

o VYpok u3yyeHus: HOBOro N IIpesenTtanus «IlpaBuia quddepenunpoBanus»Ne

¢dbynkui. [IpaBuna 2 | 139-140 p i [TuceMeHHBIN ompoc P 8 P Aupdepenyp

muddepeHInpoBaHUs

Marepuajia

737-746 , 757-758
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Hp0M3600Hbl€ OCHOBHbIX

anemenmapnvix yuxyuti. llpasuna 2 | 141-142 | KoMOMHHPOBaHHEINH YpOK [TuceMenHbIH onpoc Tect «Bbruncnenne npou3BOAHBIX)
ougppepenyuposanus ([lpaxmuxym)
I'eomerpuueckuii u pu3MIEcKuit 2 | 143-144 VYpok u3yyeHus: HOBOro Verubiii u [TucsmeHHbIN IIpesenranus «I'eomeTpudeckuii 1 GU3NISCKUIH
CMBICJI IPOU3BOAHON Marepuaia onpoc CMBICI IPOM3BOAHON»
Ypasuenue xacamenvnoii x epagux . .
p paguxy 2 | 145-146 | KoMOuWHMpOBaHHEIH YpOK [MuceMenHBIH onpoc npe3eHTanms «KacarenpHas QyHKIAN
dyuxyuu (llpaxmuxym)
IIpumenenue npouzeooHoll K
. . . WHnuBuyansHble KAPTOUYKH 110 TEME
uccned08aHuio QyHKkyul u 2 | 147-148 | KoMOMHHPOBaHHEINH YpOK [TuceMenHbIH onpoc
«ITocTpoenue rpadpuKoB»

nocmpoenuio epaguxos(llpaxmuxym)
Bropast npoussonHas, ee N . .

. . VYpok u3ydyeHuss HOBOro VYernsiii u ITucsmenHbIl npeseHTanus «IIpuMeHeHue BTopoit
reOMETPUYECKUN B (PU3HIECKUI 1 149 N

Marepuana orpoc MIPOM3BOTHOM»

CMBICII.
Haxooicoenue ckopocmu ons .

. . . IIpe3zenTanus «®U3nyECKUil CMBICIT
npoyecca, 3a0aHHO20 HOpMYNOU U 1 150 KomOuHUpOBaHHBIH yPOK [TuceMeHHBIN ompoc [IPOH3BONHOM
epaguxom. ([Ipaxmuxym) p

VYpok u3ydyeHuss HOBOro YerHblll - ompoc.
[TepBooOpasnas u uHTETpAl. 2| 151-152 p y p Tect «BpIunciIeHHE HHTETPATA
Marepuaa TECTUPOBaHHE
IIpumenenue onpedenennozo
uUHmMe2pana Oisi HaxoHCOeHUs: NIOuAoU 2 | 153-154 VYpok u3yyeHus: HOBOro VYerubiii u [TucbMeHHBIN [pezenTauusi«Haxoxaenus miomanu
KpUBONUHEeUHOU mpaneyuu MaTepHaa orpoc KPHUBOJIMHEITHOM Tparenuu, o 4eprexam
(Ilpaxmuxym)
Konumponvnas paboma Ne 6 Hauana o
P p 2 | 155-156 KOHTPOJIbHBIA yPOK KonrponbHast padbota KapTOYKH IO TeMeE
Mamemamuiecko20 aHaIu3d
Pazgen 3. KomOnnaropuka,
CTATHCTHKA M TEOPHUs BepOATHOCTeH 20
(229)
Tema 7.2JieMeHTbI KOMOMHATOPUKH 10
VYpok u3yyeHus: HOBOro .
OCHOBHBIE TIOHATHS KOMOWHATOPHUKH 2 | 157-158 p i VYeTHbIN onpoc [Ipesenranus «KomOmHaTOpHKAY
Marepuaia
3adauu na noocuem yucia . .
2 | 159-160 | KomOHHMpOBaHHBII ypOK [TuceMeHHBIH ompoc IIpesenranus «IlepecTaHOBKM»

nepecmarnosox ([lpaxkmuxym)
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3a0auu na noocuem wucia couemanutl

. 2| 161-162 | KomOMHHpOBaHHEIH ypOK ITuceMenHbIH onpoc Ipesenranus «CodeTaHus, pa3MELICHU
u pazmewenuii (Ilpaxmuxym)
®dopmyna Ounoma HeroToHa. Ypok n3yuyeHuss HOBOro VYerubiit. [TuceMennsii
PMY 2 | 163-164 p M KapTouxu o teme
Tpeyronsauk [Tackans. Marepuaia onpoc
@opmyna bunoma . .
2 | 165-166 | KomOuHMpOBaHHEI ypOK VYcTHbli onpoc Kaprouku no teme
Hviomona(llpakmuxym)
Tema 8.JJieMeHTHI TEOPUHU
BePOSATHOCTEMH. JJIeMEHTBI 10
MaTeMaTHYeCKOH CTATHCTHKHA
CoObITHE, BEPOSATHOCTH COOBITHS,
Ypok n3yueHus HOBOTO .
CIIO’KEHHE U YMHOXKCHHE 1 167 MaTepHANa VYcTHBI onpoc [Mpesenranus «CoObITHE, BEPOSTHOCTH COOBITUS
BEpPOSATHOCTEH p
[ToHsiTHE O HE3AaBUCUMOCTH COOBITUH. Ypok n3yyeHuss HOBOro VYerubii, [TuceMennsiii .
. 1 168 [Mpesenranus «He3aBUCHMOCTb COOBITHID
JuckperHas ciyvaiiHasi BETHYUHA. Marepuana orpoc
Yucnoswvie xapakmepucmuxu
OUCKDEMHOU CLYHAUHOU 6ETUYUHDL. 2| 169-170 | KoMOuHMpPOBaHHEIH ypOK IMuceMeHHbIH onpoc
(Ilpaxmuxym)
I'enepanbpHas COBOKYIHOCTB, BEIOOpKa, 2| 171-172 Ypok u3yyeHust HOBOro VYerubiid, ITucbMenHbIi IIpesenTanus «I'eHepanbHas COBOKYIIHOCTbD,
cpesHee apupMeTHIecKoe, MeAnaHa. Mmarepuana orpoc BBIOOpKA, cpejiHee apu(hMeTHIEeCKOe, MeINaHa))
Pewenue npakmuueckux 3aoau c . N
. VYcrubii, [TuceMeHHbIH
npUMeHeHueM 8epPOosmMHOCHIHbIX 2| 173-174 | KoMOWHHpPOBaHHEIHN YPOK OIDOC [IpesenTanus «Pemenne mpaKTHYSCKUX 33029
Mmemooos. (Illpaxmuxym) p
Koumponvnas paboma Ne 7
Dnemenmol KOMOUHATMOPUKY U MeOpUU 2| 175-176 KOHTPOJIBHBIN YPOK KonTtponsHas pabora KapTOUYKHU 0 TeMe
6eposimHocmetl
Pa3nen 4 T'eomeTpust 56
Tema 9. IIpsiMble U MJIOCKOCTH B
P 12 VYuebnuk «I'eomerpus» JI.C. AranacsH

MPOCTPAHCTBE
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Bzanmuoe PacCmoJIOKCHUC ABYX
MpsAMBIX B IPOCTPAHCTBE.

Ypok u3yyeHus: HOBOro

Ipe3CHTAlUA ((HpHMI)Ie B ITPOCTPAHCTBE»

N 2| 177-178 VYcTHbli onpoc
[MapannensHOCTH NPSMOH 1 Marepuana npeseHranus «llapamiensHOCTE
IUTIOCKOCTH, TNIOCKOCTCH.
Ilapannenvnocms niockocmeti . VYerubiid, [TucbmenHsiit o
2| 179-180 | KomOumHMpOBaHHEIH ypOK npe3eHTanys «[lapameIbHOCTh TIOCKOCTE
(Ilpaxkmuxym) ompoc
Ilepnenouxynsipnocms npsamou u N VYerubiid, ITucbMenHbIi IIpesenTtanus «llepneHauKyISIPHOCTD IPSIMOU U
P VAAp P 1 181 KomO1HMpoBaHHbIH ypok ’ p ! PHCHANKYIVI P
nrockocmu(Ilpaxmuxym) orpoc TUIOCKOCTH», KAPTOUYKH I10 TEME
Ilepnenouxyaap u HAKIOHHASL. N VYerubiid, [Tucbmennsit
1 182 KomOuHMpOoBaHHEIH ypOK WupuBHyanbHBIE KAPTOUKH MO TEME
(Ilpaxmuxym) ompoc
Yroa Mexay NpsMOd U IUNIOCKOCTBIO. . o .
Y POk n3ydeHust HOBOTO YCTHBIH, THCHMEHHBIH [pesenTtanus «Yroa MEXIY NPSIMOH
[leprieHANKYIAPHOCTH IBYX 2| 183-184
N Marepuana orpoc TUTOCKOCTBIO
TUIOCKOCTEH.
gyepanmblil yeon. Y2on merco . Ycrasli, [TnceMeHHbII
Heyep J Y 2 | 185-186 | KomOmHMpOBaHHEIH ypOK ’ WupuBHyanbHBIE KAPTOUKH MO TEME
naockocmamu. (Ilpaxkmuxym) orpoc
Koumponvnas paboma Ne 8
Ipsmvbie u nrockocmu 8 2| 187-188 KoHTponpHEIH ypok KontponrHas pabora KapTOYKH I10 TEME
npocmpaucmee
Tema 10. MHOTOrpaHHHUKH 14
OJeMeHTHl MHOTOTPaHHHUKOB. VoK H3VIeHHS HOBOMO
PasBepTka. MHOTOTpaHHEIE YTJIHL. 2 | 189-190 p M;; ata YcTHEI ompoc [pesenranus « MHOTOTPaHHIKI
Teopema Diinepa. p
[Ipusma. Ipsimas v HakIOHHAsA . .
P P 2| 191-192 | KoMOWHHpOBaHHEIH YpOK [MuceMeHHBIH ompoc [pesenramus «[Ipm3mar
npusma. [IpaBuibHas mpusma.
Inowaos 60xo60l nosepxnocmu
N . . [Mpe3enranus «BrraucieHne mIOMAAN
npusmol. Ilnowadws noanot 2| 193-194 | KoMOWHHpPOBaHHEIH YpOK [MuceMeHHBIH ompoc
MOBEPXHOCTH MHOTOTPaHHHKA)
nosepxnocmu npuzmol (Ilpaxmuxym)
IIupamuna. IlpaBunbpHas, yceueHHas N o
paviua. Hp 24 2 | 195-196 | KoMOMHHpOBaHHBINH YPOK [TuceMeHHBIH ompoc [Ipesenranus «[Iupamuga»

nUpaMHIa.
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Inowaow 60x0601l U NOIHOU

NOBEPXHOCIU NUPAMUObL 2 | 197-198 | KoMOMHHPOBaHHEIH YpOK [MucemenHsIi onpoc WHnuBuyansHble KAPTOYKH 110 TEME
(Ilpakmuxym)
Pewenue 3a0au no meme . . .
"Muozozpannuscu (Tpaxmuxym) 2| 199-200 | KomOumHMpOBaHHEIH YpOK [MuceMeHHBIH ompoc TecT «BBIYUCIICHAE TUTOIIAICH
Konmpoabnan paboma no mexe 2 | 201-202 KonTtponpHEIi ypok KontponsHas padora
«Mnozoepannuruy
Tema 11.Tesia 1 NOBEPXHOCTH 12
BpalleHust
HHHHHZLPUH xonyc. Haxoxnenue 2 | 203-204 | KoMOWHMpOBaHHEIH YPOK [MuceMeHHBIH oTpoc [pesenramms « {uwuHIP U KOHYC»
IUTONIAJICH TIOBEPXHOCTH.
Pewenue 3a0ay na gviuucienue
niowaoel KOHyca u YuiuHopa 2 | 205-206 | KomOmHMpOBaHHEIH ypOK [MuceMeHHBIH oTpoc Ne523, 545,548, 565 (y4ueOHUK)
(Ilpaxkmuxym)

207-
Cdepa u map. YpaBHeHue chepsl 4 | 208,209- [pesenramus «Illap u chepar

210
Pewenue 3a0au no meme: «Tera u
NOBEPXHOCTNU 8PAUJCHUAY 2| 211-212 | KoMOWHHpPOBaHHEIH YPOK [MuceMeHHBIH ompoc [Ipesenranus «Pemmenne 3a1a4 Mo TeMe»
(Ilpaxkmuxym)
Koumponvnas paboma no meme
«Mnoeoepannuxu. Tera u 2| 213-214 KoHTponpHEIH ypok KontponrHas pabora
NOBEPXHOCTNU BPAUJCHUSLY
Tema 12 U3mepennsi B reoMeTpuu 8
S;£$I§12061’6Ma TPHSMBL H 2 | 215-216 | KoMOWHMpOBaHHEI YpOK [MuceMeHHBIH ompoc MynpTumenuiiHas npe3eHTanus «O0BeMbI»
Pewenue sadau na gorucrenve [Tpesenranus «BrraucieHne oorema
006vema npusmbl, YUruHOpa 2 | 217-218 | KoMOMHMPOBaHHEINH YpOK IMucsmenHBI ompoc p Il

(Ilpaxkmuxym)

MHOTOI'paHHUKA»
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Pewenue 3a0au na evluucienue

06vema nupamuovl U KOHycd 2 | 219-220 | KoMOMHHPOBaHHEINH YpOK [MucemenHsIi onpoc [pesenranus «O0BbEM MHPaMUIBI K KOHYCa)
(Ilpaxmuxym)
Omuowenus niowaoeli nogepxHocmet
U 06veM08 NOOOOHBIX mei. 2 KomO1HMpoBaHHEIH ypoK [MucemenHsIi onpoc [Mpesenranus «Ilogodue»
TIpaxkmuxym
(Hparamuxyy) 221-222
Tema 13 KoopanHaThl U BeKTOPHI 10
ITonsTue Bexropa. PaBencro . .
BEKTOPOB P 2 | 223-224 | KoMOMHMPOBaHHEINH YpOK ITuceMeHHBIH ompoc IIpesenranus «BekTopsl B IPOCTPAaHCTBE»
Crnoorcenue, sblvumanue u yMHONMCEHUe . . o
> 2 | 225-226 | KoMOWHHpOBaHHEIH YpOK [MuceMeHHBIH oTpoc [pesenranms «/leificTBrsA Hall BEKTOpaMm»
sexmopa Ha uucno(lIpakmuxym)
KoopanHaThI TOYKH U KOOPAWHATHI 227-
P PA 4 | 228,229- | KoMOMHHpOBaHHEIHN YPOK [MuceMeHHBIH oTpoc [Ipe3eHTanmss «KOOPIUHATEI BEKTOPa
BEKTOpa
230
Pewenue npocmetiwux 3aday 6 . .
P 2 | 231-232 | KoMOWHHpOBaHHEIH YpOK [MuceMeHHBIH oTpoc
koopounamax ([Ipaxmuxym)
JuddepeHunpoBaHHblii 3a4eT
Koncynpranus
OK3aMeH
HToro 4acoB mo y4eGHOMY IJIAHY 232
IIpakTHyeckux 122
CamocTosiTeIpbHasi paboTa (IPOeKT) 23
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