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Pabowas mporpamma o0meoOpazoBaTenbHONM — y4eOHOW — JUCHMIUIMHBL — «MaremaTHka
npeHa3HaueHa JUIsi OCBOCHUSI OCHOBHOM mpodeccroHabHOM oOpa3zoBarenbHoi mporpammbl CITIO
Ha 0a3e OCHOBHOT'O 00IIET0 00pa30BaHUs C TIOTYYEHUEM CPEIHETO 001Iero oopa3oBaHusl.

PabGouass  mporpamma  pa3zpaboTaHa Ha ~ OCHOBE  NPUMEPHOH  IPOrpaMMBI
oOmieoOpa3oBarenbHO  y4yeOHOM  OuCHUIUIMHBI — «Marematuka» Uil [MpodecCHOHATbHBIX
obpazoBarenbHbIX opranu3aimii (aBrop — M.W. Bammakos). [Ipuka3 Munobpuayku Poccuun ot
09.12.201N1581"0O6  yrtBepxkacHHH  (QeAepadbHOTO TOCYIapCTBEHHOIO  00pa30BaTEIbHOTO
CTaHJapTa CcpeaHero mnpodeccuoHabHOr0 oOpa3oBanus 1o mpodeccun 23.01.06 Mactep
JIOPO’KHBIX M CTPOUTENbHbIX MamMH. (3apeructpupoBaHo B Muniocre Poccun 20.12.2016 N
44800) pexomennoBanHoil ~dDenepaldbHBIM TOCYJapCTBEHHBIM aBTOHOMHBIM  YUPEKICHHEM
«DenepanbHblii HHCTUTYT pa3BuTHs oOpasoBanus» (PI'AY «DPUPOy», nporokon Ne 3 ot 21 urons
2015 1.).

OPI'AHU3ALNA - PASBPABOTYHK: I'ocynapcTBenHoe npodeccruoHalbHOE 00pa3oBaTeabHOe
yupexaeHue «ChIKTBIBKAPCKUI aBTOMEXAHUYECKUN TEXHUKYM

COCTABUTEJIb — Bokyea Upuna MBanosua, npenogasatens [ TIOY «CAT»
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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma oOmieoOpa3zoBaTenbHON y4eOHOW aucuuIuiMHbl «MaremaTtukay (naiee -
«Marematuka») TmpenHasHadeHAa JUIS  W3YYCHHS  MAaTeMaTHKH B NPOQECCHOHAIBHBIX
00pa3oBaTeNIbHBIX OPraHU3aIMSIX, PEATU3YIONMX 00pPa30BaTEIbHYIO IPOrPaMMYy CPEIHEro O0IIero
00pa3oBaHuUs B Mpejesax OCBOCHUSI OCHOBHOM NMpogecCHOHATBHONH 00pa3oBaTeIbHOM MPOrpaMMbl
CIIO (OIIOIT CIIO) na ©6a3e OCHOBHOrO o00mero o0pa3oBaHHMs TIpU  TMOATOTOBKE
KB (UIIMPOBAHHBIX pabOYMX, CITy)KAIlUX ¥ CHEIHAIMCTOB CPETHETO 3BEHA.

Pabouas nporpamma paszpaborana Ha ocHoBe TpeboBanuii ®I'OC cpennero ooOmero
00pa3oBaHus, NMPEIbABISIEMBIX K CTPYKTYPE, COACPKAaHMIO W pPE3yJabTaTaM OCBOCHHS y4eOHOMN
JUCHUITIINHBI «((MaTeMaTI/IKa», B COOTBCTCTBHU C PeKOMeHI[aL[I/ISIMI/I MO0 OpraHu3anuu IMOJIy4YCHUA
cpenHero oOmiero oOpa3oBaHUS B TpeNesiaX OCBOCHHUS O0pa3oBaTENBHBIX MPOTPaMM CPETHErO
npodeccuoHaIBLHOr0 00pa3oBaHus Ha 6a3e OCHOBHOTO O0IEro 00pa3oBaHMs ¢ y4€TOM TpeOOBaHUI
(enepalbHBIX TOCYIapCTBEHHBIX O0pa30BaTENbHBIX CTAHIAPTOB M MOJIy4aeMoil mpodeccuu Wim
CIICUAIBHOCTH  CcpenHero  npodeccroHanbHOro  oOpa3zoBanus  (nuckMo  JlemaprameHra
TOCY/IapCTBEHHOM MOJIUTHUKU B chepe moaroroBku padounx kaapos u JI10O MunobpHayku Poccun
ot 17.03.2015 Ne06-259).

ConepkaHue MporpaMMbl  yueOHOW IHCHMIUIMHBL ««MaremaTtuka» HanpaBlIeHO Ha
JIOCTHKEHUE CIEAYIONIUX LeJIei:

- obecriedenue c(HOPMHPOBAHHOCTH TMPEACTABICHUH O COLMAIBHBIX, KYIbTYPHBIX U
ACTOPUYECKUX (hakTopax CTaHOBJICHUS MaTEMATHUKHU;
- oOecriedeHue c(HOPMHPOBAHHOCTH JIOTUYECKOTO, AaJrOPUTMUYECKOTO M MaTeMaTHYECKOTO
MBIIIJICHUA,

- obOecrieueHue c(HOPMHUPOBAHHOCTH YMEHHMH NPUMEHSATH IOJyYCHHBIC 3HAHUS TPU PEIICHUU

Ppa3InYHbIX 3aJa4,
- o0ecrieueHue C(i)OpMI/IpOBaHHOCTI/I Hpe,[[CTaBJ'ICHI/Iﬁ O MAaT€MAaTHUKEC KakK 4aCTHUu O6H_ICIICHOBC‘ICCKOI>'I
KYJBbTYPHI, YHUBCPCAJIbHOM SA3BIKE HAyKH, TTO3BOJIAOIIEM OIIMChIBATh

U M3y4aTh PeaJbHbIC IPOIIECCHI U SBICHUSI.

PabGouass mporpamMma = MOXET  HCHOJB30BATbCSl  APYTUMU  NpOo¢eCCHOHATbHBIMU
00pa3oBaTeNbHBIMI OPTraHU3AlUAMU, PEATU3YIOIIMMH 00pa30BaTeIbHYI0 MPOTPAMMY CPETHETO
obmero oOpaszoBanmsi B mpenenax OIIOII CIIO na 6a3e OCHOBHOTO OOIIEro 0Opa3oBaHUS;
MpOrpaMMbl TOJATOTOBKM KBaTU(UIIMPOBAHHBIX PAaOOYMX, CIYKaIIMX; MPOrpaMMbl MOJATOTOBKH
criennanuctoB cpennero 38eHa (I[IKPC, TITICC3).



1. IACIHOPT PABOYEW IMPOI'PAMMBI

1.1 O0masi XxapakTepucTHKA y4eOHOi JTMCHUILTUHBI «MaTeMaTuKa»

B conmepxanue yuyeOHOW AMCHMIUIMHBI BKIIOYEHBl MPAKTHUUECKHUE 3aHATHUS, HMEIOIINe
po(hecCHOHATLHYIO 3HAYUMOCTh JIJISl CTYJCHTOB, OCBanBarOIKUX BeiOpanHbie mpodeccun CIIO.

[IpakTUKOOPUEHTHPOBAHHBIC 33aJaHUS, MPOEKTHAS AESITEIbHOCTh CTY/IEHTOB, BBIIIOJIHEHUE
TBOPUECKUX 3alaHUil M  TIOATOTOBKAa pedepaTroB  SIBISIFOTCS  HEOTHEMJIEMOH  YacThIO
00pa3oBaTeNbpHOTO Mpoliecca.

N3ydyenne oOmieo0pa3oBaTenbHO yueOHONH MUCHUIUIHHBL «MaTeMaThKa» 3aBepliacTcs
MOJIBEICHUEM WTOTOB B (popMe SK3aMeHa B paMKax MPOMEXKYTOUHOM aTTecTallud CTYACHTOB B
nporecce ocBoerust OIIOII CIIO ¢ noxy4eHneM cpeiHero o0mero o0pa3oBaHus.

1.2 MecTo y4eOHOH IMCHUIJINHBI B y4eOHOM IJIaHE
VYuebnas nucnuminHa «Marematuka» —sBIseTcs 00s3aTeNbHOM M HM3ydaeTcst B
obmreo6paszoBarenbHoM Hukie yyebHnoro riana OITOIT CITO (ITTKPC, TIICC3).
1.3 Pe3yabTaThl ocBOeHHMS y4eOHOM AU CHMIIIMHBI
OcBoenue coaepxanusi yueOHON AucuuminHbl «MaTematrukay obecrednBaeT JHOCTHKEHUE
CTYJIEHTAMH CIEAYIOUIUX Pe3y/JbTaTOB:

*  JIUYHOCHIHDBIX.

JI1: chopMHpOBAaHHOCTH TPEJACTABICHWH O MaTEeMaTHKE KaK YHHUBEPCAJIbHOM  SI3BIKE
HayKH, CPEJICTBE MOJAEIUPOBAHUS SIBJICHUI U TIPOLIECCOB, UAEAX U METOJIaX MATEMAaTUKH;

JI2: noHMMaHWe  3HAUUMOCTHM  MaTeMaTUKU  JUIsi  HAyYHO-TEXHUYECKOro  Iporpecca,
c(hOpMUPOBAHHOCTh  OTHOIIEHHMS K MaTEeMaTHKE Kak K YacTh OOIIeYesIOBeYeCKOn
KyJIbTYypbl —4Y€pe3 3HAKOMCTBO C HCTOpPHEM  pa3BUTUS  MaTEMaTUKH, HBOJIOLUEH
MaTeMaTHYEeCKNUX HJICH;

JI3: pa3BuTHE JOTMYECKOTO MBIIUIEHUS, MTPOCTPAHCTBEHHOTO BOOOPAKEHUS, aJITOPUTMUYECKOM

KYJIBbTYpBHI, KPUTUYHOCTHU MBIIUICHUS Ha YPOBHE, HE00X0IMMOM JInE:
Oynymeii mpodecCHOHANbHOM  NEATENbHOCTH, JJs  MPOJODKEHHS  0oOpa3oBaHUA U
caMm000pa30BaHuUs;

JI4: oBmageHue MaTeMaTHUYECKMMM 3HAHUSMU U YMEHUSIMHU, HEOOXOTUMBIMU B TOBCEIHEBHOMN
JKHN3HU, JJIS OCBOCHU CMECIKHBIX C€CTCCTBCHHO-HAYYHBIX JUCIHUITIINH )51

JUCLHUIUIMH NPO(EeCCHOHANBHOTO IUKJIA, JUIsl MOJy4deHHs oOpa3oBaHHs B  00JACTsIX,
He TpeOyIoluX yriay0leHHON MaTeMaTHYeCKOM MOArOTOBKY;

JI5S: TrOoTOBHOCTH M CIOCOOHOCTH K O0pa3oBaHMIO, B TOM YHCIE C€aMOOOpa30BaHUIO,
Ha NPOTSHKEHUM BCEH JKM3HM; CO3HATEIbHOE OTHOIIEHHE K HENPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCTIEHIHOM NMpodeccHOoHaIbHOW U O0IECTBEHHOM JesITeNbHOCTH;

JI6: TOTOBHOCTP W CHOCOOHOCTH K CAMOCTOSITENIBHOM TBOPYECKOW U OTBETCTBEHHOM

JESATEIILHOCTH;
JI7: TOTOBHOCTB K KOJUIEKTUBHON paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMHU B 00pa30BaTEJIbHOM,
00I1IECTBEHHO MOJIE3HOM, y4eOHO-HCCIIeI0BATENBECKOM, IIPOEKTHOMN u

JIPYTUX BUIAX AESTEIbHOCTH;

JI8: oTHomeHune K mpodeccHOHANbHOU JESITEIbHOCTH KaK BO3MOXHOCTH YYacTHsl B DPELICHUU
JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATIBHBIX TPOOIIEM;

*  MemanpeomMemmsix:

MT1: yMeHHe CaMOCTOSITENBHO ONPENENATh UEIM JEATEIbHOCTH M COCTaBISATH  IIJIAHBI
JESATENIBHOCTH;  CaMOCTOSITENIBHO  OCYILECTBIATh, KOHTPOJIMPOBaTb M  KOPPEKTHPOBATH
JEeSTeIbHOCTh;  HCIIOJIb30BaThb ~ BCE  BO3MOXHBIE  pecypchl Uil JOCTHXKEHHS
MOCTABJICHHBIX IleJiell M peaJn3alud IUIAHOB JIEATENbHOCTH; BBIOMpPATh  yCIEIIHbIE
CTPATEruy B Pa3IUYHbBIX CUTYalLUsAX;

MT2: ymeHue NpPOAYKTHBHO OOINATHCSI W B3aUMOJCHCTBOBaTH B IPOIECCE COBMECTHOM
NEeSITEIbHOCTH, YUYUTHIBATh IO3ULUHU JPYTMX YYaCTHUKOB JAEATEIBHOCTH, 3()QPEKTUBHO
paspenatb KOH()IUKTHI;



MT3: BriageHue HaBBIKAMH I103HABATEIbHOW, YYEOHO-MCCIENOBATEILCKOM W TPOCKTHOU
NeSITeIbHOCTH, HABBIKAMH  pa3pelieHus MpoOsieM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEJIBHOMY IIOMCKY METOAOB pEIICHHMs INPAKTUYECKUX 3alad, I[PUMEHEHHUIO
pa3IMYHbIX METOJIOB I03HAHUS;

MT4: roToBHOCTH U CIIOCOOHOCTH K CAaMOCTOSTEIbHOM HH(POPMALIMOHHO-TI03HABATEIHHON
JESTEIIbHOCTH,  BKJIIOYas  yMEHME  OPHUEHTUPOBATbCA B Pa3jMUHBIX  MCTOYHHKAX
UHpOpPMAaLIMY, KPUTHYECKU OLEHMBATh W MHTEPIPETUPOBATh MH(OPMAIMIO, [0JIy4aeMyl0 U3
Pa3IMYHbIX UCTOYHUKOB;

MTS: BiageHue SA3BIKOBBIMM CPEICTBAMHU: YMEHHUE $CHO, JIOTMYHO M TOYHO M3J1araTh
CBOIO TOYKY 3PEHHs, UCII0Ib30BaTh aJICKBAaTHBIC I3BIKOBBIE CPENICTBA;

MT6: BnaneHue HaBBIKAMU II03HABATENbHONW peQIIeKCHM KaK OCO3HAaHUS COBEPIIAEMBIX
JEUCTBUM M  MBICIMUTEIBHBIX IIPOLECCOB, HUX PpE3ylbTaTOB W OCHOBAaHUM, TI'PaHMIL
CBOET0 3HAHUS W HE3HaHUs, HOBBIX II03HABATEIBHBIX 3a4ad M CPEACTB Ui MX
JOCTHKCHHUS;

MT7: ueneycTpeMiaeHHOCTh B IOMCKaX M MPUHATHUM pELIEHUH, COOOpa3UTEIbHOCTh U
UHTYHUILMS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX IPEJICTABICHUN; CHOCOOHOCTh BOCIPHUHHUMATh
KpacoTy U TapMOHHIO MUDA;

*  npeomMemHbixX.

II1: chopMUPOBAHHOCTh TMPEINCTABICHHH O MaTeMaTUKEe KaK 4YacTH MHPOBOM KYJIBTYpHI
U MecTe MaTeMaTHMKM B COBPEMEHHOM IMBWJIM3ALMM, CHOco0ax OMNMCAaHUsS SIBJICHUH
peaIbHOTO MUpa Ha MATEMAaTUYECKOM SI3BIKE;

II2:  chopMHPOBAHHOCTH NPEJCTABICHUH O MAaTEMaTHUECKUX MOHATUAX KaK BaXXKHEHUIIMX
MaTeMaTUYECKUX  MOJENAX,  IO3BOJSIOIIMX  ONUChIBaTb W H3y4yaTb  pa3Hble
IIPOLECCHl U SIBICHMSA; IIOHUMAHUE BO3MOXKHOCTHM aKCHOMAaTHYECKOTO IIOCTPOCHUS
MaTEeMaTU4YECKUX TEOPH;

I13: BnageHue MeTomaMM JOKa3aTEbCTB W AJTOPUTMOB pPEIICHHs, YMEHHE HUX IPUMEHSTH,
IIPOBOJIUTH TOKA3aTENIbHBIE PACCYXKICHUS B XO/I€ PEIICHUS 3a/1a4;

I14: BnageHuWe cTaHZApPTHBIMM NIPUEMaMU pPEIICHHsS PALUOHAIBHBIX W HMPPALMOHAIBHBIX,

MOKA3aTeNNbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKHX YpaBHEHUH U  HEPaBEHCTB, WX

CUCTEM; MCIIOJIb30BAaHUE T'OTOBBIX KOMIIBIOTEPHBIX MPOTPAMM, B TOM YHCIE JJIS MOMCKA IIyTU

pelIeHNs U WUTIOCTPALUY PEIlIeHUs] ypaBHEHUI 1 HEPaBEHCTB;

C(OPMHUPOBAHHOCTh  MPEJACTABICHUA 00 OCHOBHBIX MOHATHUAX  MaTeMaTHYECKOIro
aHaJM3a W UX CBOICTBaX, BIAJCHME YMEHUEM XapaKTepU30BaTh IOBeAECHUE (QYHKIH,
UCIIOJB30BAaHUE  TOJYYEHHBIX  3HAaHUM  JUId  ONMCAaHMsIT M aH&JIM3a  PEaJIbHBIX
3aBUCHUMOCTEIH;

I16: BnaneHWe OCHOBHBIMM MOHATHSAMHM O IUIOCKMX M IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
¢urypax, HUX OCHOBHBIX CBOHCTBaX; C(OPMHUPOBAHHOCTb YMEHHS  paclo3HaBaTh
reoMeTpuueckue (QGuUrypsl Ha dYepTekax, MOAEISIX M B pPEaTbHOM MHUpE; NPUMEHEHHE
U3YYEHHBIX  CBOWCTB  reoMmerpuueckux  ¢uryp u  dopmyn  nans  pelieHus
FEOMETPUUYECKUX 3ajjay U 33a4 C IPAKTUYECKUM COJEP/KAHUEM;

I17: chopmupoBaHHOCTH MPEACTABIEHUN O Mpolieccax U SIBICHUAX, UMEIOLIUX BEPOSTHOCTHBII
Xapakrep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B pearbHOM MUpE,
OCHOBHBIX TOHSATHSX JJIEMEHTAPHOM TEOPUM BEPOATHOCTEH; YMEHMH HAXOAWTh U
OLICHUBATh  BEPOATHOCTUM  HACTYIJIGHHS  COOBITMH B NPOCTEHIIMX  MPAKTHYECKUX
CUTYalUsX U OCHOBHBIE XapaKTEPUCTUKU CIyYaHBIX BEJTUYHH;

I18: BrageHWe HaBbIKAMM  HCIIOJIB30BAHHSA TOTOBBIX KOMIBIOTEPHBIX IIPOrpaMM  IIpU
pelIeHny 3a1a4.
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2. CTPYKTYPA U COJEPKXAHHUE YUEBHOM JUCIHHAITJINHBI
«MaTeMaTHKA»

2.1. O0beM y4eOHOM TMCHUILIMHBI U BU/bI Y4eOHO# padoThl

Bun yaeOHO# paboThI Obvem yacos

MakcumajibHas yyeOHasi HArpy3Ka (Bcero) 529

Oos3aTeibHAsA ayIMTOPHAsA yuyeOHas1 Harpy3Ka (Bcero)
B TOM YHUCJIE:
- TEOPETUYECKUE 3aHATHS 96

- IPAKTUYECKHUE 3aHATHUS 241
- 1abopaTopHbIE 3aHATHUS -
- KypCOBO# MPOEKT (paboTa) -

- KOHTPOJIbHBIE Pa0OTHI 22

CamocrosiTesibHas padoTa ody4yawinerocs (Bcero) 170

HNUTOT'OBASA ATTECTALMUSA B hopme sx3amena.




2.2.

TEMATHUYECKHAU IUIAH U COIEPXKAHUE YUYEBHOM JUCIHUATLIMHBI «<MATEMATHKA»

HaumenoBanue pasgenos | Coaep:kanue yueOHOro MatepuaJa, JabopaTopHbie padoThl M NPAKTHYECKHE 3aHATHSA, O0bem | YpoBeHb
U TeM CaMoOCTOSITeJIbHAs padoTa 00y4al0IuXCcs 4acoB | OCBOEHHUS
1 2 3 4
BBEJIEHUE 11 1
Tema: IloBTOpenue [IpakTrueckue 3aHATHS 6
MaremMatuka Kak 4YacTb MHPOBOM KYJIBTYpPHI. MecTto MareMaTMkKd B COBPEMEHHOU
nuBmiIn3anui. CriocoObl ONUCAHUS HA MATEMAaTUUYECKOM S3bIKE SIBJICHUH pealbHOro MUpa
Pemenue ypaBuenwuii n HepaBeHCTB. [locTpoenne rpadukoB GyHKIHH.
CamocrosarenbHass paboTa: co3JlaHMe  [PE3eHTalMd Ha OJHY U3 TEM: « Hcropus 5
IIPOUCXOXKACHUS IEHCTBUTENBHOTO unciay win «VMcropus pasBuTust yuciay.
Pasgen 1. JEUCTBUTEJBHBIE UYUCJIA 14
Tema:1.1./leiicrBuTenbuble | [IpakTnyeckue 3aHsATHSA: 1
yHcIaa. 4
Tema:1.2 YpaBHeHue u Teopernueckue 3aHATHSA: 3
HEPaBeHCTBA. HetictButenbHble uncia. [Ipubnmkenue neiicTButenbHbIX yncen. [lorpemHocty npuoaxeHui
Tema:1.3 Onpeneanrtenn U BBIYMCIICHHWW. Pemenne ypaBHEHMII M HEpPaBEHCTB IEPBOM CTeNeHU. PelieHne ypaBHEHUH U
HEPAaBEHCTB BTOpOM cremeHH. OnpeneneHue ONpeAeauTeNIeld BTOPOrO M TPEThEro IOpsiiKa.
Pemenue cucreM NMHEWHBIX YpaBHEHHE C JBYMsI HEU3BECTHBIMU (ONpEAEITUTENb BTOPOIO
nopsiaka) PemieHne cucteM JMHEHHBIX ypaBHEHMH C TpeMsi HEU3BECTHBIMH C IOMOIIBIO
ONPEJIETUTENEH TPETHErO MOPSAKA.
KonTtposnbHas paboTta no pasjeiny: «JleficTBUTENbHBIC YHCIIay. 1
CamocrosarenbHass pa0boTa: 3aroJiHeHHE TaOJIHUIBI «Yucna», W3roTOBICHUE MOJENIH 6
TPUTOHOMETPUUECKOT 0 Kpyra.
Paznea 2. TPUTOHOMETPUYECKHUE ®YHKIINH 21
2.1Tpuronomerpudeckue | IIpakTnueckue 3aHsATHSA: 8 2
(pyHkuuu yriosoro TeopeTnueckue 3aHATHSA: 6
aprymeHra. Panuannbie u rpagycHbie Mepbl U3MepeHus yrioB. OCHOBHbIE TPUTOHOMETpHUUYECKHE (POPMYIIBL.
2.2 Tpuronomerpuyeckue | @opmysbl npuBeneHus. Dopmynsl crnoxenus. [Ipumenenue dopmyn crnoxeHus. Dopmyiibi
(pyHkumuu ynciaoBOrO NBOMHOTO yria. @opMysbl MNOJOBUHHOIO yria. POpMyisl CyMMBl TPUTOHOMETPUYECKUX
apryMeHra. ¢bynkuuid. @DopMynbl  pa3HOCTH TPUTOHOMETpUYECKHX (yHKIMHA. TpuroHoMmerpuyeckue
2.30cHoOBHbBIE byHkIK U ux rpaduku (Sin X, COS X, tg X, Ctg X). BeinoaHeHue yrpaxHEeHHI.
TPUIOHOMETPHICCKHUE KonrtponsHas padora no pazneny: «Tpuronomerpudeckue GyHKIUN. 1




byHkuum.

CamocrosiTenbHas pabota: moAroToBka coobmeHuss «lcTopuss TpUroHOMETpHH, €€ Poiib B 6
M3YYEHUH ECTeCTBEHHO-MATEMAaTUYECKHMX HayK»,  BBINOJHEHHE TpaduuecKont paboThI
«'padpuxu TpuroHomerpuueckux QYHKIHID.

Paznea 3. TEOMETPUSA. ITPAMBIE U IIVIOCKOCTH B ITIPOCTPAHCTBE 18

3.1 Akcuombl [IpakTrueckue 3aHATHS

cTepeoMeTpHH U HX Teoperuueckue 3aHATHA:

npocreiilne cJaexCTBHS. I'eomeTpus akcuomsel crepeomerpun. CylecTBOBaHUE MJIOCKOCTH, MPOXOJAIIEH uepe3 NpsMyro

3.2 Ilapa/teJIbHOCTH u Touky. [lepeceuenue npsiMoil u 1uiockocTH. Pa3OueHue mpocTpaHCTBa IUIOCKOCThIO Ha JIBa

NPSAMOH M IJIOCKOCTH. nonynpocrpancrsa.  [lapamiensHble HpsMble B NPOCTpaHcTBEe lIpu3HaK napaienbHOCTH

3.3 llapaitebHOCTD npsMbIX. [lpu3Hak mnapamienbHOCTH OpsAMOM U TIOCKOCTH. CylIeCTBOBAaHHME IIJIOCKOCTH,

IUIOCKOCTE. napajuleNIbHOW  JTaHHOW TIiockocTd (CBOMCTBA TMapalIeNbHBIX IUIOCKOCTEH. K300paxeHwue
MIPOCTPAHCTBEHHBIX (pUTYp Ha MIIOCKOCTH. Pemenue 3amaq.
KonTponbnast padota no pazaeny: «'eomerpus. [IpsiMble 1 MJI0CKOCTH B IPOCTPAHCTBEY.
CamocrosiTenbHast paboTa: MOAroToBKa pedepara 1o teme « [lapainenbHoe NpOEKTUPOBAaHUE 8
u ero cpoiictBay, IloropenoB A.B. I'eomerpus. 10-11 kmaccel. 3agaun Ne 8 (mynkr 2), 14
(nyHKT 4), Ne21 (mynkt 10), Ne34 (mynkr 12)

Pazgen 4. OCHOBHBIE CBOMCTBA ®YHKIIUA 22

4.1OyHKUMHN U UX [IpakTuueckue 3aHATHSL:

rpa¢guku Teoperndeckue 3aHATHS:

4.2UccrenoBanne Onpenenenne uucnoBoii Qynkuuun u rpaduka (ynkuuu. IlpeobpaszoBannme rpadukos.

byHKumi Beimonnenue ynpaxHeHuil. YUeTHble M HeueTHble (YHKIMU. BbINoOdHEHUE yNnpakHEHHH.
[lepuoanueckue ¢ynkuu Bospacranue u yowsiBanue ¢yHkiuil. DxcTpeMymsl. McciaenoBanue
¢yHkuuii u  moctpoeHue ee rpadpuka. CBoHCTBA TPUTOHOMETPHUECKUX  (DYHKIIMH.
I"apmoHnueckue xoeOanus.
KonrtponbHast pabota no pasneny: «OCHOBHbIE CBOWCTBA (QYHKILIUN.
CamocrosarenbHas paOoTta: BbIIOJIHEHHE TIpaduueckoil pabotel « Iloctpoenue rpaduxos 10
pa3NUYHBIX (PYHKIMI C MOMOIIBI0 MPeoOpa3OBaHMiN, BHIIOJTHEHUE JIOMAITHEH KOHTPOJIBHOMN
pabothl «CBoiicTBa pyHkuuid. MccnenqoBanue CBOMCTB (YHKIUU 1O rpaduKy».

Paznea 5. TEOMETPUS. ITIPAAMBIE U IIJIOCKOCTHU B ITPOCTPAHCTBE (nponoJizkenne) 15

S.111epnieHAUKYISIPHOCTH
NPAMOI ¥ IJIOCKOCTH
5.211lepnieHAUKYISIPHOCTH
IUIOCKOCTEH

[IpakTrueckue 3aHATHS:

TeOpCTI/I‘lCCKI/IC 3aHATHUA:

[Ipy3zHak nNepHneHIUKYJIApHOCTH mpsMOM UM IockocTH. IloctpoeHne u  cBolicTBa
MEePIEeHIUKYJIIPHOCTH TpsiIMON M miockocTu. Ilepnenaukynsp u HakioHHas. Teopema o Tpex
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MEepIeHANKYISpax. [Tpusnak MEePIECHANKYISIPHOCTH IJIOCKOCTEH. OpToroHanbHOE

IMPOCKTUPOBAHNEC B TCXHUYCCKOM YCPUCHUU. Pemenue 3aaad.

KontpossHas padota no pazaeny: «'eomerpust. [IpsmMble 1 IIIOCKOCTH B TPOCTPAHCTBE
(IpoOIKEHUE)».

CamocrosTenbHas paborta: pemeHue 3amgad 1o teme «lleprneHauKynssp W HakKJIOHHas»,
[Toropenos A.B. I'eomerpus. 10-11 knaccel. 3agaun No51, 52 (myskt 19), Ne58 (mynkr 20).

Pazgen 6. PEHIEHUE TPUTOHOMETPUYECKHUX YPABHEHU 1 HEPABEHCTB

20

6.1006paTHbIe

HpaKTI/ILIeCKI/Ie 3aHSATHA.

TPUTOHOMETPHYeCKHe Teopernueckue 3aHATHUSA:

LI T Apkcunyc, APKKOCHUHYC, apKTaHI'EHC, ApKKOTAaHTEHC Pemenue MPOCTEUIINX
6.2Pewmenne npocTefMX | TPUTOHOMETPUUYECKNX YPABHEHMH cOS X = a. PellleHWe NpPOCTEHIIMX TPHUIOHOMETPHUYECKHX
TPUTOHOMETPUICCKHUX ypaBHeHH# SINX=a. PelieHne TpUroHOMeTpHUYSCKUX ypaBHEeHHH tg X = a u ctg X = a. Perienue
yPaBHeHUH MPOCTEUIINX TPUTOHOMETPUUYECKUX HEPABEHCTB. [Ipumepsl pelieHuid TPUTOHOMETPUYECKUX
6.3Pemenne npocreifmmx YPaBHEHUI U CHCTEM YPABHEHMUIA.

TPUTOHOMCTPHHIECKHX KonrtponbHas pabota no pazneiny: «PemieHne TpHroHOMETpUYECKUX YPAaBHEHUH 1 HEPABEHCTB.
HEPaBEHCTB

6.4PemeHue npocreimmx

TPUTOHOMETPHYECKHX

YPABHEeHMIi U CHCTEM

ypPaBHEHUI

CamocrositennpHast pabota: AnreOpa u Havana adanmusa: Yue6. mis 10-11 xi. / AH.
Konmoropos, A.M. Ab6pamos, A.Il. dyauuusia u ap. (ctp. 80-81) Ne 160, 163, Bompocsl u
3amanusi Ha moBTopeHue (ctp. 96) Ne 21, 22; BemonHeHue Ttecta «TpuUroHOMETpUUYECKHE
ypaBHEHUSD.

Paznea 7. TEOMETPUS. JEKAPTOBbBI KOOPIWMHATBHI 1 BEKTOPHI B IPOCTPAHCTBE

19

7.1]lekapTOBBI
KOOPAMHATHI.
7.20pTOroHajibHOE
NpPOeKTHPOBaHMNeE.
7.31eiictBus Haj
BeKTOpaMH

HpaKTI/I‘leCKI/Ie 3aHSTHUSA.

TeOpeTI/I‘leCKI/IC 3aHATHUA:

BBeneHne nekapToBbIX KOOPAMHAT B IpocTpaHcTBe. PaccTosiane mexay Toukamu. KoopauHaTs!
cepenuHbl  orpe3ka. IIpeoOpasoBanme  cummerpunm B mpocTpaHcTtBe.  IlomoOue
MIPOCTPAHCTBEHHBIX (pUTyp. YTONM MEXAY CKPELIMBAIOIIUMUCS MPSIMBIMHU. YTOJ MEXAY NPSMON
1 II0CcKOCTH. [llmoniaas OpTOroHaIbHON MPOEKIIMM MHOTOYTOJIbHUKHA. BEKTOPHBI B TPOCTPAHCTBE.
JlecTBHA HaJX BEKTOpaMH, YpPaBHEHHME IUIOCKOCTH. Pa3nokeHue BekTOpa II0 TpeM
HEKOMIUIAHAPHBIM BEeKTOpaMm. Pemenne 3agad.

KOHTpOJILHaﬂ pa60Ta 110 pa3aeny. «FeOMeTpI/IH. I[eKapTOBBI KOOPAWHATBI U BEKTOPLI B
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MIPOCTPAHCTBEY.

CamocrosiTenpHass paboTa: cocTaBlieHHe BOIpocoB mo Teme «Bekrtope», [loropemor A.B. 7
I'eomerpus. 10-11 kmacesl, 3amgaun Ne47 (mynkt 33), Ned9 (mynkt 34); BINOTHEHUE TOMAIIHEH
KOHTPOJIbHOW PaboThl «BeKTOphIy.
Paznen 8. JIMO®PEPEHIMAJIBHOE NCYUCJIIEHUE o4
8.1IIpousBoanas [IpakTuueckue 3aHATUS 26
8.2lIpaBuaa BeryuciaeHuss | TeopeTHYeCKUE 3aHATHS: 13
MMPOU3BOJAHBIX. IIpenen ¢yaxkuum B Touke. OCHOBHBIE CBOWCTBa mpenena. llpemen  yucioBoi
8.3lIpnmenennst rnociaenoBarebHOCTU. [lepBblii 1 BTOPOM 3aMevarenbHble npeaenbl. [IoHAaTHe 0 mpOru3BOIHOM.
HENPePLIBHOCTH U [Tonstne o HenpepbIBHOCTH GYHKIMHM W TpeaelbHOM Tmepexone IlpaBuia BeUMcIeHUS
NPOU3BOAHON (YHKIIMH. npou3BOMHBIX. [IpomsBogHas cioxHOW (QyHKnMA. [IpoM3BOMHBIE TPUTOHOMETPUUIECCKHIX
8.4IIpnmenenus ¢byakiuii. Boimonunenue ynpaxHeHuil [loBropeHue mnpaBui BBHIYHUCICHHUS TMPOU3BOJHBIX.
NPOU3BOAHON K [Ipumenenne nenpepbiBHOCTH. KacarenpHas k rTpaduky (ynkmmm. Dopmyna Jlarpanxa.
HCC/IeI0BaHUI0 QYHKIMH [Tpubnmxennpie BeraMcieHUs. [Ipon3BogHas B (u3uke M TexHUKE. MeEXaHUYECKHA CMBICI
8.5SIlpnmenenne npousBoaHOM [IpusHak Bo3pactanus (yObiBanus) ¢yHKiMU. KpuTHueckue TOUKH (PYHKIIHH.
NPOU3BOAHOM Teopema depma [IpumMepsl IpUMEHEHHSI IIPOU3BOIHOM K HccienoBanuio GyHkiuu Hanbombiee
8.6Haxoxnenne U HauMeHbliee 3HaueHue ¢yHkiuu. CeneHus U3 ucropuu aupdepeHInaITbHOr0 NCUNCICHHUS.
Han00JILLIEro U IlonsaTHe ACHCTBUTEILHOTO YHCIIA.
HAUMCHBLUICT0 3HAYCHUS KontponsHas padora no pasneny: «Iuddepennunansnoe ncuncienme. 3
byHkuun
CamocrosTenbHas paboTa: cOCTaBJI€HHE TaOJIUIBI OCHOBHBIX (hopMyn IupdepeHIupoBaHUS; 12
BBITIOJIHEHHE TecTa 110 Teme «IIpousBogHas»; cocraBienne kpoccBopaa «lIpousBogHasy.
Paznen 9. IEPBOOBPA3HAS 42
[IpakTuueckue 3aHATHS: 19
9.10mnpenenenue TeopeTnueckue 3aHATHS: 14
nepBoodpasHoi [ToBTopenue. [IpousBonnas. [IpaBuina BerarcieHus npou3BogHon. Onpenenenre
9.2lIpaBuja HaxokKAeHHs | mepBooOpa3Hoil. OCHOBHOE CBOMCTBO MepBooOpa3Hoil. HaxoxneHnue odmiero Buia
NepBo00pa3HBIX nepBoobOpaszHoi. Tpu npaBuia HaxoXJeHHs IepBOOOpa3HON. Perienne ynpaxHeHH.
KonTponbHas pabota no pazaeny: «[lepBoobpazHas». 3
CamocrosiTenpHast padorta: coctaBieHue Tecta «l[lepBooOpaszHasy; Anrebpa u Hauaga aHanmM3a: 6
VYue6. dnst 10-11 k. / A.H. Koamoropos, A.M. A6pamos, A.Il. dyxaunsia u ap. Ne 351(r), 352.
Pa3znen 10. TEOMETPUYECKHUE TEJA U TIOBEPXHOCTU. MHOT'OI'PAHHUKH 33
10.1ITonsiTHe [IpakTueckue 3aHATHS: 18
MHOTOTPAHHOIO yIJja Teopernueckue 3aHATHSA: 7
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10.2ITpu3ma
10.3Mupamuaa

[Tonsitue nByrpanHoro yria. TpexrpaHHble 1 MHOTOTpaHHbIe yruiibl. MHOTOrpanHuku. [Ipusma.
[Ipsimas mpusma. [lmomans OOKOBOM M TOJHOM MOBEPXHOCTH Mpu3Mbl. [lapamnenenumnesn.
LentpansHas cummerpus mnapamienenunena. llpsmoyronenbiii napamnenenunesn. Pemienue
3aga4d. llonstue nupamunbl. IloctpoeHune nupamuabl U €€ IUIOCKMX CEUYECHUH. YCeu€HHas
nupamuja. [lpaBunbHas nupamuaa. [IpaBriibHble MHOTOrpaHHHMKU. Pemenue 3a1a4.

KonTponpHas pabota no pazueny: «'eoMeTpudecKue Tena U MOBEPXHOCTH. MHOTOTpaHHHKN. 1

CaMocrositennbHasi paboTa: H3TOTOBICHUE MOJIEITH MHOTOIPAaHHUKOB; TOJrOTOBKA 7

npeseHTannu «CedeHus MPU3MbI U IUPAMUIBI»; COCTABIECHUE KPOCCBOPIa « MHOTOTPAaHHUKIY.
Paznen 11. UHTET'PAJI 34
11.1KpuBosmHeliHas [IpakTrueckue 3aHATHS 18
Tpanemus Teopernueckue 3aHATHUSA: 6
11.20npeneeHubli, Ormpenenenue KpUBOJMHEHHON Tpamenuu. BrruuciaeHue 1iomaan KPUBOJIMHEHHOM Tpamnenuu.
Heomnpe/IeJIeHHbIi Onpenenenue unrerpana. @opmyna Hetotona- JleiiOnuna OnpeneneHHbIA U HEONPEASTCHHBIN
UHTErpaJ nHTerpai [IpuMeHenre nHTerpana K peleHuIo NPUKIagHbIX 3aa4. Pemenre ynpaxHeHHil.
11.3IIpnmenenune KonTponbnas pabota no pazaeny: «HTerpam». 1
HHTErpaja

CamocrosTenpHas paboTa: Anrebpa u Havana ananuza: Yued. must 10-11 xir. / A.H. Konmoropos, A.M. 9

Aobpamos, A.Il. lynaunsr u ap. Ne 356. Borpockr u 3amaun Ha moBTopeHue (ctp. 206) Ne 4, ctp. 197-

198 npumepsr 3-4 (pa3zoOparts).
Pazngen 12. TEOMETPUYECKHUE TEJIA U ITOBEPXHOCTHU (IMTPOAOJI’)KEHUME). TEJIA BPAILIEHUS 32
12. 11 mamHAp ITpakTryeckue 3aHATHS! 14
12.2Konyc Teopernueckue 3aHATHA: S
12.311ap Hunuuap. Ceyenne HMIMHIpA IOCKOCTAMU. Brimcannas n Onucannas npusmMel Konyc

Ceuenue koHyca TIOCKOCTsIMHU. Brincannas u onucannas nupamusl [lap. Cedenne mapa

m0ckocThio. CummeTpust mapa. KacarenbHas I0CKOCTh K 11apy. BrincanHble U onMcaHHbIE

MHOTOTPaHHUKH.

KonTponbHas pabota no pazaeny: «['eomeTpudeckue Tena U MOBEPXHOCTH (IPOJOHKEHHUE). 1

Tena BpameHus».

CamocrosiTenpHast paboTa: M3rOTOBJIEHWE MOJCIM TeJ BpAICHUS; BBIMOJHEHUE JOMAIIHEH 12

KOHTpoJbHOH  paboTel «Tena BpamieHus»; co3manue mpeseHtaruu « lllap. B3aumuoe

PaCIoJIOKEHUE TUIOCKOCTEH Iapay.
Paznea 13. IOKA3ATEJIBHASA, TOT'APU®OMUYECKAS U CTEIIEHHAS ®YHKIIUU 61
13.1006001menne NoHATUSA [IpakTudeckue 3aHATHS: 31
CTeneHu Teopernueckne 3aHATHA: 11
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13.2I1oka3aTenbHast
(pynxuus. IlokazareabHbIe
YPABHEHHUS  HEPaBEHCTBA
13.3JIorapudm.
Jlorapupmmnueckast
pynxkuus.
13.4J1orapupmuyeckue
YPABHEHHS M HEPABEHCTBA

Onpenenenne KopHs N-oil cteneHn. OCHOBHBIE CBOMCTBA KOpHEW. MppalimonanbHble ypaBHEHHUS.
Pemenue cucrem wuppalnuoHanabHbIX ypaBHeHUE. CTeleHb € pPAlMOHAIBHBIM I10Ka3aTEJIEM.
Omnpenenenue, cBoiicTBa. CTeneHb ¢ pallMOHAIBHBIM MokaszaTeneM. [lokazaTenbHas QyHKIUS.
Omnpenenenue, CcBOHCTBa, Trpaduk. PemieHne mMoka3aTenbHBIX YpaBHEHWA. PemieHue
MOKa3aTelIbHBIX HEPaBeHCTB U cucteM ypaBHeHus Omnpenenenue sorapupma. OCHOBHBIC
cBoiictBa JorapudmoB. Jlorapupmuueckas ¢ynkuusa. OrmnpenerneHue, CBOWCTBa, Tpaduk
Pemenue norapudmuueckux ypaBHeHuil. Pemenue norapudmuueckux HepaBeHCTB. [lonarue 00
obpartHoii ¢pynkuuu. [Tocrpoenue rpaduka.

13.5I1pousBoanas Kontponbnas padota no pasaeny: «IlokazarenbHas, morapudmudeckas u cteneHHas QyHKIumny. | 2
N0KA3aTeJIbHOH 1
Jorapu(pMuyecKkou
byHkuun
CamocrosiTenbHas paboTa: cocraBieHue kpoccBopia «CTeneHb»; BBINOJIHEHHE TpaduiecKon 17
paborer  «Iloctpoenne rpadukoB JOrapUPMHUUECKUX H  TIOKA3ATEIBHBIX  (YHKIHN»,
BBITIOJTHEHUE HMHIWBUIYaTbHOU paboThl  «CBolicTBa  JMOrapu(MoB»; COCTAaBIEHHUE TECTa
«[lokazatenpHble ¥ Jorapu(MUYECKHE YpaBHEHHsS U HEpaBEHCTBa»; AureOpa W Hadaia
aHanuza: Yueb. misg 10-11 xn. / A.H. Koamoropos, A.M. A6pamos, A.Il. JJynHuusiH u ap.
Bonpoce! 1 3agaun Ha noBTopenue (ctp. 276) Ne 11.
Paznea 14. OFbEMBI 1 IJIOIIA IM TOBEPXHOCTEM TEOMETPUYECKHUX TE.JI 43
14.106bembI [IpakTHueckue 3aHATHS 18
MHOTOTPAHHUKOB Teopernueckue 3aHATHUA: 6
14.200bembI Teu [Tonatue ob6wvema. OOBeM HOpAMOYroibHOro mnapamuienenunena. OO0beM  HAKIOHHOTO
BpalleHUs napauienenunena. Oosem npusmbsl. O0beM nupamuel. O0beM yceueHHON nupaMusl. O0beM
14.31Lnomanu mwmHApa. O0beM KOHyca, ycedeHHOro konyca. O0beMm mapa. Ilnomanb nmoigHoi u GOKOBOM
HOBEPXHOCTeEi MoBepXHOCTU IuHHApa. [1momans nomHol u 60KOBOM MOBEPXHOCTH KOHYca. [Lnomans chepsr.
TeOMETPUICCKHUX TeEJ Penienue 3ajad4.
KonrtponbHas padorta no pazneny: «O0bemMbl U IO U TOBEPXHOCTEH reOMeTpHUecKux Tesm». | 1
CamocrositenbHast pabota: Iloropenos A.B. I'eomerpusi. 10-11 kmaccel. 3amaun Ne 12 (myHKT 67), 16
Ne39,40 (mynkT 70), Ne 15 (myskr 75), Ne31,32 (myskT 77), Ne 41 (myskT 78), Ne50 (myHKT 79).
Pasznen 15. JJIEMEHTBI KOMBUHATOPUKHN, CTATUCTUKH U TEOPUU BEPOSAITHOCTEHN 27
[IpakTnueckue 3aHATHS: 15
DJIeMEeHTBI
Teopernueckue 3aHATHA: 2
KOMOHHATOPHKH, Teopust [Ipocreiimme komOuHAaTOpHBIE 3amaud. I[IpaBUiO yMHOXEHHST U JEPEeBO BapUAHTOB.
BEPOSITHOCTH

[Tpocreiime koMOMHMpOBaHHBbIE 3agaud. IIpaBuio yMHOXKEHHs M JepeBo 3agad. Bribop
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HECKOJIbKUX 37eMeHTOB. Coderanus U pasmeunieHus. CiydaiiHble COOBITHS M MX BEPOSTHOCTH.
BepositHOCTH TpoTHBOMONIOKHOTO coObITHs. DopMmyna 6uHOMa HproToHA.

KonTponbhas pabota no pazaeny: «31eMeHTbl KOMOUHATOPUKH, CTATUCTUKH U TEOPUH 1

BEPOATHOCTEN.

CamocTosTenbHas paboTa: Co3/1aHue TMPEe3eHTAIUU «IJIEeMEHTHl KOMOUHATOPUKI. 9
Paszpnen 16. OBOILHAIOIIEE IOBTOPEHUE KYPCA MATEMATUKU 64
16.1Tpuronomerpus. [IpakTudeckue 3aHATHSL 36
16.2I1pousBoaHas u ee Teopernueckue 3aHATHS: 0
NpUMEHeHHne Tpuronomerpuueckue (GyHKIMHM YHCIOBOTO apryMeHTa. PelieHHe TPUTOHOMETPHYECKUX
16.3I1epBoodpa3Hast 1 ypaBHeHuil IlpousBognas. IlpuMeHeHHe HeNpepbIBHOCTH U Npou3BOJAHOM. IIpumenenue
HHTErpaJj HETPEPHIBHOCTH M TPOM3BOAHOW. IlpuMeHeHne mNpOW3BOMHONW K HCCIEAOBAHHUIO (YHKIIWU.
16.4Wppaunonaibuble HaubGonbmee u HauMenbiiee 3Hadenue Qynkuuu. [lepBooOpasznas. Murerpan. Iliomans
YPaBHCHUHA KpuBOJIMHEWHON Tparneuun Wppanronanshbie ypaBHeHus. [lokazarenbHas ¢ynkuus. Pemenue
16.5Moka3aTenbHas u MOKa3aTelIbHBIX YpaBHEHHN M HepaBeHCTB. Jlorapudmbl u ux cpoiictBa. Jlorapupmuueckas
JorapupmuyecKkas ¢byHKus. Pemenue orapuMuyYecKkux ypaBHCHHUN U HepaBeHCTB. [Ipon3BoHAs TTOKa3aTeIbHON
byHkunn ¢bynkun. [IpousBoanas norapudmuueckoit pynkiun. O0bembl reomeTpudeckux ten. [lnomans
16.600bembI FeOMETPUYECKUX TEIL.
FEOMETPUIECKHUX T KonTponbnas pabota no pazaeny: «O0obiaroiiee moBTOpeHrne Kypca MaTeMaTUKI. -

HTorosasi KOHTpoJILHasI padoTa. 2

CamocrtositenbHass padota: Marematuka. COOpPHHK 3aJaHUM Ui TMPOBEACHUS MHCHbMEHHOTO 26

9K3aMEHa M0 MaTeMaTHuKe W ajaredpe W HaydajgaMm aHaiu3a 3a Kypc cpeaHei mkoisl, 11 kmacc /

I'.B. Hopooees, I'.K. Mypasun, E.A. Cenosa. Ctp. 134: Ne 5.12, 5.17, 5.18, 5.24, ctp. 137: Ne

5.85, 5.88, 5.92, 6.295, ctp. 24: Bapmant 27, Ne5; ctp.25: Bapuant 28, No5; crp.31: Bapmar3s,

No5, ctp. 135: Ne 5.28, 5.39, 5.51, ctp. 136: Ne 5.61, 5.74, 5.81, 5.82, ctp. 114:

No 3.5,3.6, ctp. 117: Ne3.38, 3.41.
Bcero: 529
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4. YCJIOBMSI PEAJIM3AIIAY YUYEBHOM JUCIHUATLIIMHBI

4.1. TpebGoBaHNsI K MUHUMAJIbLHOMY MATePHAIbLHO-TEXHHYECKOMY 00ecredeHn 0
Peanuzanus yqeOHON AMCHUIUIMHBI TPEeOYeT HAIWYKS y4eOHOTro KabuHeTa MaTeMaTUKH.

ObopynoBanue yueOHOro kaduHera:

- IOCa/I04HbIE MecTa 00y4aroIInuXCs;

- yueOHasl 10CKa,

- pabouee MecTO IMpernojaBaTelis.

TexHuuyeckue cpeacTsa 00y4eHusi:

- KOMIIBIOTEP C BBIXOJIOM B HHTEPHET; MYJIbTUMEIUNHBIN MPOEKTOD;

- IPOCKIIMOHHBIN JKPaH;

- CUCTEeMAaTU3UPOBAHHBIC 110 TEMaM HaIJISIIHbIE TOCOOUS, pa3JaTOUHbIN MaTepHall (KapTOUKH);
- IJTaKaThI ¢ (POPMYJIIaMHU.

4.2. UudopmanuonHoe odecrieueHne o0ydeHust

Hepeqeﬂb PE€KOMEHAYEMBIX yqeﬁﬂmx I/I3)]aHI/li71, I/IHTepHeT-pecprOB, JOTOJIHUTEIbHOM

JIUTEPaTyphl.
OCHOBHbIE UCTOYHUKMU:

1. AnreOpa m Havana aHanmu3za: yue0. s 10-11 k1. oOmeoOpa3zoBaTebHBIX yupexaeHuii/ (A.H.
Kommoropos. A.M. Abpamos. FO.I1. lyaaume u np.); mox pex. A.H.Kommoroposa.- 15 u3.-
M. Ilpocsemenue. 2011- 384 c.

2. Teomerpus: yue6. s 10-11 k1. obmieo6pazoBarensHbIX yupexacauii / A.B. [Toropenos.- 6- ¢
u3 .. nopab. - M. : [Ipoceemenue, 2008. - 175 c.

3. COopHUK 3amaHWii JUIsl TPOBEJICHHS NMHCHMEHHOTO HK3aMeHa N0 Marematuke (Kypc A) u
anrebpe u Hadanmam aHanuza (kypc B) 3a xypc cpenneit mkonsl. 11 kmace / I'.B. Jopodees.
I''K. MypaBus. P.. A. Cenosa. - 5-e uzn.. crepeotutt. - M.: [Ipoda, 2002. - 160 c.

4. Mopnakouu A.I'., Cmupnoa M.M. Maremaruka. 10 k.. Yueb. qig oOuieoOpa3oBar.
yupexaenuil. - M.. Muemosuna, 2004,- 384 e.: wi.

5. Mopakosuuy JI.I'., CmupnoBa W.M. Maremaruka. 11 xm.: VYueb. mia obmeobpa3oBart.
yupexaeHuil. - M.: Muemosuna, 2005,- 379 e.: uin.

6. Jamasa A.A. Maremaruka: yueOuuk. / A.A. Jagass. - 2-e uzn. - M. : @OPYM. 2010. - 544 c.
(11podeccronanbnoe oOpa3oBaHue).

7. Hanasa A.A. COopHHK 3a1a4 TI0 MaTematuke: yueb. mocodue / A.A. [lanasH. - M. : DOPYM :
NHOPA -M, 2008. - 352 c. - (Ilpodeccuonanbuoe oOpa3oBaHue).

8. BbammvakoB M.U. Marematuka: yaeonuk ais CITO / M.U. bammakos. - 7-¢ u3., ctep. — M.:
Axanemus, 2020. — 256 c.

9. bammakoB M.M. Marematuka: anredpa 1 Hadara MaTeMaTHYECKOTO aHAIIN3a, TEOMETPHSI:

3anaynuk: yue6. mocooue st CI10 / M.U. bammakos. - 4-e u3f., crep. — M.: Akanemus,
2017. 416 ctp

JOIIOJIHUTEJIbHBIE NCTOYHUKMN:

1. Tectel. Marematuka. BapuanTsl © OTBETHl IEHTPATU30BAHHOTO (20MTYPHEHTCKOIO)
tectupoBanud - M.: OO0 «PYCTECT», 2006.

NMHTEPHET-PECYPCEHI:
1. http://www.pm298.ru/_Ilpuxnaonas mamemamurxa - CnpaBOYHHK MaTeMaTHYECKUX (HOpMYIL.

IIpumepsl 1 3a1a4u C pELICHUSAMHU



2. http://www.bymath.net/ Bcs snemenTapHast MaTreMaTrka, MaTeMaTH4eCKasi HHTEPHET-IIKOJIA
3. http://allmath.ru/ Best maTemaTtika B OTHOM MECT€, MaTEMAaTHYECKHI OPTaJ, Ha KOTOPOM BBI
HaliieTe TF000H MaTepua 1Mo MaTeMaTHISCKUM TUCITUTUTHHAM.
4. http://lwww.mathtest.ru/ Maremaruka B HOMOIIb NIKOJIBHUKY U CTYACHTY.
5. http://mat.1september.ru/ Marematrueckuii oH-aiin xypHai, M3marensckuii oM «IlepBoe
CEHTAOPA». YUeOHO-METOAUICCKUN KypHaJ.
6. http://www.1.ege.edu.ru/online-testing/math O¢. mopran mo EI'D.
7. http://Iwww.math.ru/ Caiit 11 IIKOJIBHHUKOB, CTYAEHTOB, YYHTCIEH W JUIS BCEX, KTO
UHTEPECYETCS MaTEMaTHUKOMN ).
8. http://resh.edu.ru/subject/lesson/1378/ Poccuiickast 3JieKTpOHHAsI IIKOJIA.
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5. KOHTPOJIb Y OIIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOM
JUCIHUIIVIMHBI «<MATEMATHKA»

KoHTposib M omeHka pe3yJabTaTOB OCBOCHHUS Y4YEOHOM NHCUUIUIMHBI OCYILECTBIISETCS
IpernojaBaTesieM B IMPOIECCe MPOBEICHUS MPAKTUYSCKUX U JTAOOPATOPHBIX 3aHATHUN, YCTHBIX U
MUCHbMEHHBIX OINPOCOB, TECTUPOBAHHUM, a TAKXKE BBIMOIHEHHS] OO0YYArOIIMMHCS WHIMBUIYaTbHBIX
3aJ]aHU, IPOEKTOB, UCCIEAOBAHUM.

Pesynbrarel 00yueHus: (OCBOCHHBIE YMEHUSI, YCBOCHHBIC 3HAHNS)

DOopMBI U METOABI
KOHTPOJISL U OLIEHKHU
PE3yIbTaTOB O0yUEHUS

Bxoonon xonmpons —
BXOJHASI TPOBEPOYHAS
pabota

- BBINOJHATH apu(METHYECKHE NEHCTBUSA, COYeTas YCTHBIE H
IIMCbMEHHBIE IIPUEMBI: HAaXOAWTh 3HAUYEHUS KOPHS HATypajJbHOU
CTETIEHHU, CTENEHW C PAlMOHAIBHBIM IOKa3aTejeM, Jiorapudma,
UCMONB3Yysl TIpU HEOOXOIMMOCTH BBIYMCIMTENbHBIE YCTPONCTBA:
IIOJIB30BAaTbCA OLCGHKOM M IPUKUIKOW TPH MPAKTUYECKUX
pacuerax.

Texywuii KOHmMpPOIb—
YCTHBIE U IUCbMEHHBIE

OIIPOCBI,  JKCIEPTHAasd
OLICHKAa  BBIIOJHEHUS
I1P.

Pybescnvlit Konmpo.o
— DKCIEpTHAasl OLEHKa
BbinosiHeHus: KP.

- TNPOBOAMTH IO W3BECTHBIM (QoOpMylaM U  IpaBHIaM
npeoOpa3oBaHusl OYKBEHHBIX BBIPAKEHHM, BKIIOUAIOIIUX CTEIEHH,
pamuKanbl, JIOTapuMbl W TPUTOHOMETPHUYECKUE (YHKIIHUH;
BBIUUCIIATh 3HAYEHHMsS] YHUCIOBBIX M OYKBEHHBIX BBIPAXEHHUH,
OCYIIECTBIISI1 HEOOXOIMMBIE MTOJICTAHOBKHU U MpeoOpa3oBaHUsl.

Texywuii KOHmMpPOIb—
YCTHBIE U IUCbMEHHBIE

OIIPOCBI,  JKCIEPTHAasd
OLlEHKA  BBIITOJIHEHUS
I1P.

Pyoesrcuviii kKonmpoo
— DKCHEpTHasi OlIEHKa
BpinosiHenus KP.

- OnpeiensTh 3HaueHue (YHKUMU IO 3HAUEHHUIO apryMeHTa INpH
pa3IUYHBIX crocobax 3ajaHusi (YHKIUH; CTPOUTH Ipaduku
M3YYEHHBIX QYyHKIUH;

- ONHCHIBaTh MO IpaduKy M B NPOCTEHIIMX cCiydasx Mo Gopmyie
MOBE/IEHNE U CBOMCTBa (QYHKIMI, HAXOAUTh 1O TpaduKy GyHKINN
HauOOJIbIINE U HAUMEHbIINE 3HAYCHUS.

Texywuit KoHmpo./i1b—
YCTHBIC U TUCbMCHHBIC

OIIPOCBI,  JKCIEPTHAasd
OLlEHKA  BBIITOJIHEHUS
I1P.

Pyoesrcuviii kKonmpoo
— DKCTEpTHAasi OIIeHKa
peimonuenus KP.

- pematb YypaBHEHHs, IIPOCTEHIIME CHCTEMbl YpaBHEHHH,
HCIIOJIB3YS CBOMCTBA (QYHKUMN U UX TpadUKOB;

- BBIYUCIIATH IPOHM3BOJIHBIE M MEPBOOOpPA3HBIE 3JIEMEHTAPHBIX
GyHKIMH, UCIIONIB3YS CIIPABOYHBIE MATEPUAIIbI;

- HCCIeNnoBaTh B MPOCTEHMIIMX  CIIydasx
MOHOTOHHOCTb.

GbyHKIIMM ~ Ha

Texkywuit Konmpo/io—
YCTHBIC U TUCbMCHHBIC

ONPOCHI,  JKCIEPTHAs
OLICHKAa  BBINOJHEHUS
IIP.

Pyoercnutit Konmpono
— DKCHEepTHasl OLIEHKa
BeinoHeHus KP.

- BBIYUCIISITh B MPOCTEUIITUX CIyYasX IJIOMAAHN C UCIOIb30BaHUEM
epBOOOPa3HOM;

pemiaTe panuOHAJIBHBIC, II0KA3aTCIbHBIC U JIOI‘apI/I(I)MI/I‘-ICCKI/IC
YpaBHEHHsST W HEPAaBEHCTBA, NPOCTEUINIME WPpPAIMOHAIBHBIE U
TPUTOHOMCTPHUYCCKUC YPABHCHUS, UX CUCTCMBbI;

- COCTaBJIATh YPaBHEHUS M HEPABCHCTBA 10 YCIOBUIO 3aa4H.

Texkywuit Konmpo/io—
YCTHBIE U TUCbMEHHbIE

ONPOCHI,  JKCIEPTHAs
OLICHKAa  BBINOJHEHUS
IIP.

Pyoescnulit Konmpono

17




— DKCTEpTHAas OIIeHKa
permonuenus KP.

OIIMCbIBATh B3aMMHOC PACIIOJOXKCHUC IIPSAMBIX H IUIOCKOCTEH B

MPOCTPAHCTBE, APrYMEHTHUPOBAaThH CBOM CYXKIEHUS 00 OTOM
PacCIIONI0KEHUN;
- aHaM3UpPOBaThb B NIPOCTEHMIIMX  Cly4asix  B3aMMHOE

pacroio’keHue 0ObEKTOB B IPOCTPAHCTBE;

- n300pakaTh OCHOBHBIE MHOTOTPAaHHMKM M KpPYTJble Tela;
BBIIIOJHATh YEPTEKU M0 YCIOBUSAM 3aJad; CTPOUTH IPOCTEHIINE
ceueHHst Ky0a, IPU3MbI, TUPAMUJIBI.

Texkywuit Konmpono—
YCTHBIC U MUCbMEHHBIC

ONPOCHI,  DKCIEPTHAs
OLICHKA  BBIINOJHEHUs
I1P.

Pyéesrcuviit Konmpoo
— DSKCIEpTHas OLIEHKa
BbInoJiHeHUsT KP.

- CMBICT TIOHATHH: (YHKIUS, apryMeHT, 3Ha4YeHUEe (YHKIIUH,
ypaBHEHHE, HEPABEHCTBO, CHCTEMa. MPOW3BOJHAsS, MEPBOOOpa3Hasd,
UHTETpaj, JOorapudm, KOpeHb, CTEICHb, MHOTOIPaHHHK, MPU3MA,
nupamMua, Konyc, nunuuap, map. Coepa.

Texkywuii Konmpoio—
YCTHBIE U IHCbMEHHBIE

OIPOCHI,  JKCIIEPTHAA
OLICHKA  BBIIIOJIHEHUS
I1P.

Pyoercnolit KOoHmpono
— DJKCHEpTHAas OLEHKa
BoInoiHeHUs1 KP.

- CMBICT MaTeMaTHUYECKHX BEJIMYUH: JUIMHA, ITUPUHA, BBICOTA, 00bEM,
II011a/1b, IyTh, CKOPOCTh, YCKOPEHUE.

Texkywuii Konmpoio—
YCTHBIE U IHCbMEHHBIE

OIPOCHI,  JKCIIEPTHAA
OLICHKA  BBIIIOJIHEHUS
I1P.

Pyoercnotit Konmpono
— DKCHEpTHas OLIEHKa
BeinoiHeHus KP.

Hmozoewrii
KOHMPOb:
JKCIEepTHas
BBIIIOJTHCHUS
9K3aMCHALIMOHHOU
paboTsl

OIICHKa

1P - npakTuyeckas pabota
JIP — naboparopHas pabota
KP — xoHTponbHas pabora

Paccmotpeno:

Ha 3aCeJIaHUH NPEIMETHOMN
(umkoBoit) komuccuu 16.06.2021 r.
npotokoa Ne 11

IIpencenarens LK Ilerpenko O.B.
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