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Pabouwas mporpamma  oOmieoOpa3oBarenbHOrO  yyeOHOro mpeamera  «MaremaTuka»
npeHa3HaueHa JUIsi OCBOCHUSI OCHOBHOMW npodeccroHalbHOM o0pa3zoBarenbHoi mporpammbl CITIO
Ha 0a3e OCHOBHOT'O 00IIET0 00pa30BaHUs C TIOTYYEHUEM CPEIHETO 001Iero oopa3oBaHusl.

PabGouass  mporpamma  pazpaboTtaHa Ha ~ OCHOBE  NPUMEPHOH  IPOrpaMMBI
oOuieoOpa3oBarenbHO  y4yeOHOM  nucHUIUIMHBI  «Marematuka» Uil [podeccuoHalbHBIX
obpazoBarenbHbIX opranu3aimii (aBrop — M.M. Bammakos). [Ipuka3 Munobpuayku Poccuun ot
09.12.201N1581"O6  yrtBepxkaeHuM  (eaepaabHOTO  TOCYIAPCTBEHHOTO  00pa30BaTEIBHOTO
CTaHJapTa cpeaHero mnpodeccuoHabHOr0 oOpa3oBanus 1o mpodeccuun 23.01.06 Mactep
JIOPO’KHBIX M CTPOUTENbHbIX MamMH. (3apeructpupoBaHo B Muniocre Poccun 20.12.2016 N
44800) pexomennoBanHoil ~@Denepa’dbHBIM TOCYJapCTBEHHBIM aBTOHOMHBIM — YUPEKICHHEM
«DenepanbHblii HHCTUTYT pa3BuTHs oOpasoBanus» (PI'AY «DPUPOy», nporokon Ne 3 ot 21 urons
2015 r.).

OPI'AHU3ALNA - PASBPABOTYUK: I'ocynapcTBenHoe npodeccuoHalbHOE 00pa3oBaTeIbHOe
yupexaeHue «ChIKTBIBKAPCKUI aBTOMEXAHUYECKUN TEXHUKYM

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

[Iporpamma oOmieoOpa3oBarenbHOl  yueOHOro mpeamera «Matemartuka» (manee -
«Marematuka») TmpenHasHadeHAa JUIS  W3YyYCHHS  MAaTeMaTHKH B NPOQECCHOHAIBHBIX
00pa30BaTeNIbHBIX OPraHU3aIMAX, PEATN3YIOINX 00pa30BaTeIbHYIO IPOrPaMMy CpPEeIHEro o0Iero
00pa3oBaHuUs B Ipejesax OCBOCHUSI OCHOBHOM NMpogecCHOHATBHONH 00pa3oBaTeIbHOM MPOrpaMMBbl
CIIO (OIIOIT CIIO) na ©6a3e OCHOBHOrO o0OmIEro O0pa3oBaHWsT NpPU  TOATOTOBKE
KBaIN(UIIMPOBAHHBIX pabOYMX, CITY)KAaIUX M CHEIUATUCTOB CPEIHErO 3BCHA.

Pabouas nporpamma paszpaborana Ha ocHoBe TpeboBanuit ®PI'OC cpennero oobmero
00pa3oBaHus, MPENBIBIAEMBIX K CTPYKType, COACPKAaHHWIO M PE3ysbTaTaM OCBOCHHUS y4eOHOTO
npeamera «((MaTeMaTI/IKa», B COOTBCTCTBHH C PCKOMCHIIaL[I/ISIMI/I o opraHuzalvu IOJYUCHUA
cpenHero oOmiero oOpa3oBaHUS B TpeNesiaX OCBOCHHUS O0pa3oBaTENBHBIX MPOTPaMM CPETHETO
npodeccHOHaTBLHOr0 00pa3oBaHus Ha 6a3e OCHOBHOTO O0IEro 00pa3oBaHMs C y4€TOM TpeOOBaHUI
(enepalbHBIX TOCYIapCTBEHHBIX O0pa30BaTENbHBIX CTAHIAPTOB M IMOJIy4aeMoil mpodeccuu wim
CICUATIBHOCTH  cpenHero  npodeccroHanbHOro  obpaszoBanus  (nmuckMo  Jlemapramenra
TOCY/IapCTBEHHOM MOJIMTHUKU B chepe moaroroBku padounx kaapos u JI10O MunobpHayku Poccun
ot 17.03.2015 Ne06-259).

Conepxanue mporpamMmbl  y4eOHOTO mpeamera ««MaTemMaTWka» HampaBIeHO Ha
JIOCTMKEHUE CIEAYIONIUX LeJIei:

- obecriedenue c(HOPMHPOBAHHOCTH NPEACTABICHUH O COLUMAIBHBIX, KYIBTYPHBIX U
ACTOPUYECKUX (hakTopax CTaHOBJICHUS MaTEMAaTHUKHU;
- oOecreyenue c(HOPMHPOBAHHOCTH JIOTMYECKOTO, AITOPUTMUYECKOTO W MaTeMaTHYECKOTrO
MBIIIJICHUA,

- obOecrieueHue c(HOPMHPOBAHHOCTH YMEHHH NPUMEHSTH IOJYYCHHBIC 3HAHUS TIPU PEIICHUU

Ppa3InYHbIX 3aJa4,
- o0ecrieueHue C(l)OpMI/IpOBaHHOCTI/I HpeHCTaBHeHI/Iﬁ O MAaTCMAaTHKEC KakK 4aCTHUu O6HlequOBequKOﬁ
KYJBbTYPHI, YHUBCPCAJIbHOM SA3BIKE HAayKH, ITO3BOJIAOIIIEM OIIMChIBATh

U M3y4aTh PEalbHbIC IPOIECCHI U SBICHUSI.

PabGouass mporpamma = MOMET  HCIOJB30BAaTbCsl  APYTUMU  MNpO¢eCCHOHATbHBIMU
00pa3oBaTeNbHBIME OPTraHU3AlUAMU, PEATU3YIOMIMMH 00pa30BaTEIbHYIO MPOTPAMMY CpPEIHETO
obmero oOpazoBanmsi B mpenenax OIIOII CIIO na 6a3e OCHOBHOTO OOIIEro 0Opa3oBaHUS,
MpOrpaMMbl TIOJATOTOBKM KBaTU(UIIMPOBAHHBIX PabOYMX, CIYXKAIIMX; MPOTPaMMbl MOATOTOBKHU
cniennanuctoB cpennero 38eHa (ITIKPC, ITTICC3).



1. IACIHOPT PABOYEW IMPOI'PAMMBI

1.1 O6mas xapakTepucTuka y4eOHoro npeamera «MaremaTuka»

B conepxanue ydeOHOro mpeaMeTa BKIIOYEHBI TMPAKTUYECKUE 3aHITHUS, HMEIOIINe
poecCHOHAEHYIO 3HAYUMOCTh JIJIsl CTYACHTOB, OCBanBarOIKUX BeiOpanHbie mpodeccun CIIO.

[IpakTHKOOpUEHTHPOBAHHBIC 33aJaHUS, MPOEKTHAS AESITEIbHOCTb CTYIEHTOB, BBIOJIHEHUE
TBOPYECKUX 3aJaHUd W  MOATOTOBKa pedeparoB  SBIAIOTCS  HEOTHEMIIEMOW  YacThIO
00pa3oBaTeNbHOTO Mpoliecca.

Nzydyenne oOmeoOpa3oBaTenbHOil yueOHOTO Tpeamera «MaTemaTtukay 3aBepliacTcs
MOJIBEICHUEM HTOTOB B (popMe SK3aMeHa B paMKaxX MPOMEXKYTOUHOM aTTecTallud CTYAEHTOB B
nporecce ocBoerust OIIOII CIIO ¢ noxy4ueHneM cpetHero o0mero oo0pa3oBaHus.

1.2 MecTo y4eOHOro mpeaMeraB y4eOHOM ILJIaHE
YyeOHoro mpenmera «MaremaTtuka» —SABISETCA  00s3aTENBHOM U M3y4yaeTrcs B
obmeobpazoBatenbHOM 1ukiIe yaeonoro miana OITOIT CITO (TTTIKPC, TITICC3).
1.3 Pe3yabTaThl ocBOeHMA Y4eOHOr0 TnpeaMera
OcBoenne conepkanust yueOHoro mnpeamera «MaTeMmaTuka» 00eCHEUMBACT JOCTH)KEHUE
CTYJEHTaMH CJIEAYIOLUIUX Pe3yJIbTaTOB:

*  JIUYHOCHIHDBIX.

JI1: chopMUPOBAaHHOCTH MPEJCTaBICHMI O MaTeMaTHKe KaK YHHBEPCAJIbHOM  SI3bIKE
HayKH, CPEJICTBE MOJEIMPOBAHHUS SIBJICHUI U IPOLIECCOB, UIEAX U METOIAX MATEMATUKHU;

JI2: noHMMaHWe  3HAUUMOCTHM  MaTeMaTUKU  JUIi  HaydYHO-TEXHUYECKOro  Iporpecca,
c(hOpMUPOBAHHOCTh  OTHOIICHHS K MaTEeMaTHKE Kak K YacTh OOIIeYesIOBeUeCKOn
KyJIbTypbl —4Y€pe3 3HAKOMCTBO C HCTOpPHEM  pa3BUTUS  MATEMaTUKH, SBOJIOLHUEH
MaTeMaTHYCeCKNUX HJICH;

JI3: pa3BuTHE JIOTMYECKOTO MBIILICHUS, MPOCTPAHCTBEHHOTO BOOOPAKEHHUS, AJITOPUTMHYCCKOU

KYJIBbTYpBHI, KPUTUYHOCTHU MBIIUICHUS Ha YPOBHE, HEe00X0IMMOM UL
Oynymeii mpodecCHOHANbHOM  NEATENbHOCTH, JJsS MPOJOIDKEHHS  0o0pa3oBaHUA U
caMm000pa30BaHuUs;

JI4: oBmajgeHue MaTeMaTHUYECKMMM 3HAHUSMU M YMEHUSMH, HEOOXOIMMBIMH B TOBCEIHEBHOU
JKHN3HU, JJIA OCBOCHUSA CMEXKHBIX C€CTCCTBCHHO-HAYYHBIX npeamMcToOB u

IOpeIMETOB MpOo(ecCHOHANBHOTO LHWKIA, JUId TOJdy4YeHus oOpa3oBaHMs B 00JacTsXx,
He TPeOYIOIUX yrITyOJIeHHOM MaTeMaTH4eCKOM MOJATOTOBKH;

JI5S: TOTOBHOCTH M CIOCOOHOCTH K OOpa3oBaHMIO, B TOM YHCIE CaMOOOpa30BaHUIO,
Ha NPOTSHKEHUM BCEH JKM3HM; CO3HATEIbHOE OTHOIIEHHE K HENPEpPhIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCTIEHIHOM NMpodeccHOoHaIbHONW U O0IECTBEHHOM JesITeIbHOCTH;

JI6: TrOTOBHOCTP U CIOCOOHOCTH K CaMOCTOSITENIbHOM TBOPYECKOW M OTBETCTBEHHOM

JESATEIILHOCTH;
JI7: roTOBHOCTH K KOJJIEKTUBHOH paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMU B 00pa30BaTEIbHOM,
00I1IECTBEHHO MOJIE3HOM, y4eOHO-HCCIIeI0BATENLCKOM, IIPOEKTHOMN U

JIPYTUX BUIAX AESITEIbHOCTH;

JI8: oTHomeHne K mpodeccHOHATbHON EsITEIbHOCTH KaK BO3MOXKHOCTH YYacTHSl B PELICHUU
JIMYHBIX, OOIIECTBEHHBIX, TOCY/IaPCTBEHHBIX, OOIIIEHAIIMOHATIBHBIX MPOOIIEM;

*  MemanpeomMemHyix:

MT1: yMeHHEe CaMOCTOSITEIbHO OIPENEsATh IEeJIH JACSITEIbHOCTH W COCTABJATH  IUIAHbI
JESATEIIBHOCTH;  CaMOCTOSITENIBHO ~ OCYILECTBIATh, KOHTPOJIMPOBaTb M  KOPPEKTHPOBATh
JeSITEIbHOCTD; UCIIONb30BaTh  BCE  BO3MOXKHBIE  pEecypchl s JIOCTHIKEHUS
MOCTaBJIEHHBIX IleNiell M peaJn3aluy IUIAaHOB JIEATENIbHOCTH; BbIOMpPATh  YCIIEIIHbIE
CTpaTeruy B pa3INYHbIX CUTYalUAX;

MT2: ymeHHe NpPOAYKTHBHO OOINATHCSI W B3aUMOJCHCTBOBaTH B IMPOIECCE COBMECTHOMN
NESTeIbHOCTH, YUYUTHIBATh TMO3ULUHU JPYTMX YYaCTHUKOB JEATEIBHOCTH, 3((eKTHBHO
paspematb KOH(PIUKTBL;



MT3: BrageHue HaBBIKAMH I103HABATEIBHOW, YYEOHO-MCCIIENOBATEILCKOM W MPOCKTHOM
NeSITeIbHOCTH, HABBIKAMU  pa3pelieHus MpoOsieM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITCIBHOMY IIOMCKY METOAOB pELICHHMs MNPAKTUYECKUX 3a1ad, NPUMEHEHHIO
pa3IMYHbIX METOJOB IT03HAHUS;

MT4: roToBHOCTH U CIOCOOHOCTH K CAMOCTOSTEIbHOM HMH()OPMALIMOHHO-TI03HABATEIHHON
JESTEIIbHOCTH,  BKJIIOYas  yYMEHME  OPHUEHTUPOBATHCA B Pa3jMUHbIX  MCTOYHHUKAX
UHpOpPMAalLMY, KPUTHUYECKU OLIEHUBATh U MHTEPIPETUPOBATH MHPOPMALUIO, MOIYYaEMYI0 U3
Pa3IMYHbIX UCTOYHUKOB;

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

MT6: BnaneHue HaBbIKAMU TI03HABATENbHONW pe(IeKCMM KaK OCO3HAHUS COBEpPIIAEMbIX
JEUCTBUM M  MBICIMTEIBHBIX IIPOLECCOB, HUX PpEe3yNbTaTOB W OCHOBAaHUM, TI'PaHMIL
CBOEr0 3HAaHMWA M HE3HAHMs, HOBBIX II03HABATEJIBHBIX 3ala4 M CPEACTB I MX
JOCTHKECHUS;

MT7: ueneycTpeMieHHOCT, B IIOMCKaX W MPUHATUM pEIIEHUH, COO0Opa3UTEIbHOCTh U
UHTYHUILMS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX IPEACTABICHUN; CHOCOOHOCTh BOCHPHUHHUMATh
KpacoTy U TapMOHHIO MUDA;

*  npeomMemHbixX.

II1: chopMUPOBAaHHOCTh TMPENCTABICHUH O MaTeMaTHKe KaK 4YacTh MHPOBOH KYJIbTYpPBI
U MecTe MaTeMaTHMKHM B COBPEMEHHOM IMBMJIM3ALMM, CHOCO0aX ONUCAHMs SIBJICHUI
peaIbHOTO MUpa HA MATEMAaTUYECKOM SI3BIKE;

II2:  chopMHpPOBAHHOCTH NPEACTABICHUNH O MaTeMaTHUECKUX MOHATUAX KaK BaXKHEHUIIMX
MaTeMaTU4eCKUX  MOJENAX,  MO3BOJISAIOIIMX ~ ONMCHIBaTh M M3y4aTb  pasHbIC
IIPOLECCHl U SIBJICHHSA; ITIOHUMAHUE BO3MOXKHOCTHM aKCHUOMAaTHMYECKOTO IIOCTPOCHUs
MaTE€MaTU4YECKUX TEOPHA;

I13: BiageHue MeTomaMM JOKa3aTEIbCTB W AJTOPUTMOB PEIIEHUS, YMEHUE MX IPHUMEHSATH,
IIPOBOJIUTH TOKA3aTENIbHBIC PACCYKICHUS B XO/I€ PEIICHUS 3a/1a4;

I14: BnageHuWe cTaHZApPTHBIMM NIPUEMaMU pPEIICHHS pAlUOHAIBHBIX W HMPPAlMOHAJIBHBIX,
MIOKA3aTeIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHEHMH M  HEPABEHCTB, MX
CUCTEM; MCIIOIb30BAaHUE FOTOBBIX KOMIIBIOTEPHBIX IIPOrPaMM, B TOM YHCJE JIJIs NMOMCKA ITYTH
pelIeHNs U WLTIOCTPALUY PEILIEHUs] ypaBHEHUI 1 HEPABEHCTB;

II5: cdopMupoBaHHOCTH TpeACTaBICHUNH 00 OCHOBHBIX IMOHATUSAX  MaTeMaTUYeCKOIro
aHaJM3a W UX CBOICTBax, BIAJCHHE YMEHUEM XapaKTepU30BaTh IMOBEIECHHUE (DYHKINMH,
UCIIOJB30BAaHUE  TOJYYEHHBIX  3HAaHUM  JUId  ONMCAaHMsIT M aH&JIM3a  PEaJIbHBIX
3aBUCHUMOCTEIH;

I16: BnaneHWe OCHOBHBIMU MOHATHAMHM O IUIOCKMX M IPOCTPAHCTBEHHBIX TI€OMETPHUYECKHX
¢urypax, HUX OCHOBHBIX CBOHCTBaX; C(OPMHUPOBAHHOCTb YMEHHS  paclo3HaBaTh
reomMeTpuueckue (QGUrypsl Ha 4epTexax, MOJENIX M B PEWIbHOM MHpe; NpPUMEHEHHE
U3YYEHHBIX  CBOWCTB  reoMmerpuueckux  ¢uryp u  dopmyn  ans  pelieHus
FEOMETPUUECKUX 3aa4 U 331a4 C IPAKTUYECKUM COJEPKAHUEM;

I17: chopmupoBaHHOCTH MPEACTABIECHUN O Mpolleccax U SIBICHUAX, WUMEIOLIUX BEPOSATHOCTHBIN
Xapakrep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B pearbHOM MUDE,
OCHOBHBIX TOHSATHSX JJIEMEHTAPHOM TEOPUM BEPOATHOCTEW; YMEHMH HAXOAWTh U
OLICHUBATh  BEPOATHOCTM  HACTYIJICHHS  COOBITUH B NPOCTEHIIMX  MPAKTHUYECKUX
CUTYaIlUsX U OCHOBHBIE XapaKTEPUCTUKU CIyYalHBIX BEJTUYHH;

I18: BrageHWe HaBbIKAMHM  HCIIOJIB30BAHHSA TOTOBBIX KOMIBIOTEPHBIX IIPOrpaMM  IIpU
pelieHnn 3a/1a4.



2. CTPYKTYPA U COAEPXAHME YUEBHOI'O IIPEIMETA
OVIL.04.Y «MaTeMaTuKa»

2.1. O0beM yueOHOro npeaMera ¥ BUAbI y41eOHOI padoThl

Bup yae6Ho# paboTh O06bem yacoB
MaxkcumajibHasi ydeOHas Harpy3Ka (Bcero) 358
Oos3aTeibHAsA ayIMTOPHAsA yuyeOHas1 Harpy3Ka (Bcero) 340
B TOM YHCIIE:
- IPAKTUYECKUE 3aHATHS; 146
- nuddepeHITMPOBaAHHBIN 3a4€T 3
IIpome:kyTouHasi arTecTanusi B popme IK3aMeHa




2.2.

TEMATHUYECKHAM IUIAH 1 COJAEPXKAHUE YUYEBHOI'O IIPEJMETA «MATEMATHUKA»

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 IIpakTHyeckue 3aHATHS: 6

MaremMatuka Kak 4YacTb MHPOBOM KYJIBTYpPHI. MecTto MareMaTMKu B COBPEMEHHOMN

nuBmiIn3anui. CriocoObl ONUCAHUS HA MATEMAaTUUYECKOM S3bIKE SIBJICHUH pealbHOro MUpa

Pemenue ypaBuenwuii n HepaseHcTB. [locTpoenue rpadukoB GyHKINH.
Pasgen 1. JEUCTBUTEJBHBIE UYUCJIA 14
Tema:1.1./leiicrBuTenbuble | [IpakTuyueckue 3aHsATHSA: 1
yHcaa. 4
Tema:1.2 YpaBHeHue u Teopernueckue 3aHATHSA: 3
HepaBeHCTBA. JeiictButenbHbie uncna. [Ipubnmxenue aeicTBuTenbHbIX yncen. [lorpemHoctu npubamxeHu
Tema:1.3 Onpeneanrtenn U BBIYMCIICHHWW. Pelnenue ypaBHEHMI M HEpPaBEHCTB IIEPBOM cTeneHU. PelieHne ypaBHEHUH U

HEPAaBEHCTB BTOpPOM cremeHHu. OnpeneneHue ONpeAcauTeNed BTOPOrO M TPEThEro IMOopsiiKa.

Pemenue cucreM NMHEWHBIX YpaBHEHHME C JBYMsI HEU3BECTHBIMU (ONpEAETUTENH BTOPOIrO

nopsifaka) PemeHne cucrteM JMHEHHBIX YypaBHEHMH C TpeMsi HEM3BECTHBIMM C IOMOILBIO

oTpeieNIuTeNeN TPEThEro NopsIKa.

ITpoBepouHas paboTa 1o paszaeny: «JleicTBUTEIbHbIC YHCTIaY. 1
Paznea 2. TPUTOHOMETPUYECKUE ®YHKIIUN 21
2.1Tpuronomerpuyeckue | [Ipakrnueckue 3aHATHS: 6 2
(pyHknuun yriosoro TeopeTnueckne 3aHATHSA: 8
apryMeHTa. Panuannbie u rpagycHbie Mepbl U3MepeHus yriioB. OCHOBHbIE TPUTOHOMETPUUECKHE (POPMYIIBL.
2.2 Tpuronomerpuueckue | ®opmysbl npuseneHus. Popmynsl crnoxenus. [Ipumenenne Gopmyn croxerus. DopmyIIbl
(pyHkuuu ynciaoBoro nBoHOro yrina. @opMyibl NOJOBHHHOrO yria. MOpMylnbl CyMMbl TPUTOHOMETPHUYECKHX
apryMeHra. ¢bynkuuid. @DopMynbl  pa3HOCTH TPUTOHOMETPUYECKUX (GYHKIMHA. TpuUroHOMeTpuyeckue
2.30cHoOBHBIE byHkIK ¥ ux rpaduku (Sin X, COS X, tg X, Ctg X). BeinoaHeHue yrpaxHEeHHI.
TPUTOHOMETPUIECKHE ITpoBepounas pabota o pazzaeny: «Tpuronomerpuueckue QyHKIHI. 1
bynxuun.
Paznea 3. TEOMETPHUSA. ITPAMBIE U IIVIOCKOCTH B ITIPOCTPAHCTBE 18
3.1 AkcnomMbI [IpakTryeckue 3aHATHS: 4 2
CTepeoMeTpPHH U HX Teopernueckue 3aHATHA: S




npocreinue cjaeacTBUs.
3.2 [lapansieJbHOCTH
NPSIMOH M MJIOCKOCTH.
3.3 IlapanjieJbHOCTD
IIOCKOCTEH.

I'eomeTrpus akcuomsl crepeomerpuu. CylieCTBOBAHUE TIIOCKOCTH, MPOXOISIICH Yepe3 MpsSMYIo
u Touky. Ilepeceuenne npsMoil u 1uiockocTH. PazbueHne mpocTpaHCTBA IUIOCKOCTHIO HA JBa
nonynpocrpancTBa.  [lapamnenbHble mnpsMble B mpocTpaHcTBe I[lpu3Hak mnapamiensHOCTH
npsMbiX. [lpu3Hak mnapamienbHOCTH NPSAMONM M MIOCKOCTH. CyllecTBOBAHHE IJIOCKOCTH,
napajuieIbHOM JaHHOW TuIockocTH CBOWMCTBA MapaUieIbHBIX INIOCKOCTEeH. I300pakeHue
MIPOCTPAHCTBEHHBIX (DUTYp HA MJIOCKOCTH. Pemenue 3aqay.

[IpoBepounas pabora no pazaeny: «I'eomerpus. [IpsiMble U TIOCKOCTH B IPOCTPAHCTBEY.

Pazgen 4. OCHOBHBIE CBOMCTBA ®YHKIIUN 22

4.1PyHKIMHA U HX [IpakTrueckue 3aHATHS:

rpauku Teopernueckue 3aHATUA:

4.2UccrenoBanne Onpenenenne uucnoBoii Qynkuuu u rpaduka (ynkuuu. IlpeobpaszoBanne rpaduKos.

STV Boimonnenue ynpaxHeHuil. YerHble U HeueTHble (YHKIMHU. BbINoTHEHHE yIpaKHEHHA.
[lepuonnueckue Gpynknuu Bospacranue u yObiBaHue pyHKmii. DxctpemyMmsl. MccnenoBanue
¢byHkuuii  u  mocrpoeHue ee rpadpuka. CBolcTBA TPUTOHOMETPHUECKUX  (DYHKIIMH.
["apmonnueckue koyeOanus.
ITpoBepounas paboTta 1o pazzaeny: «OCHOBHbIE CBOICTBA (DYHKIIMN.

Paznea S. TEOMETPUS. ITPSAMBIE U IINIOCKOCTHU B ITPOCTPAHCTBE (nponoJikenne) 15

S.1epnenaukyasipaocts | IIpaktuyeckue 3ansaTus:

NPAMOI U IVIOCKOCTH TeopeTnueckue 3aHATHA:

S.2IlepneHAMKYJISPHOCTE | [Ipu3HAK — TIEPHEHAWKYIAPHOCTH HPAMOH ¥ IUIOCKOCTH. IlocTpoeHme U CBOMCTBA

II0CKOCTeEi NEPIEHIUKYIISIPHOCTU NPSAMOM U IUIOCKOCTHU. llepnennukyisap u HakinoHHas. Teopema o Tpex
MEPIEHIUKYISIPAX. IIpu3Hak  NEPHNEHIUKYISIPHOCTH  INIOCKOCTEH. OproronanbHOe
IIPOCKTUPOBAHUE B TEXHUYECKOM YepueHUU. Pemienne 3aaau.
IIpoBepounas pabora no pazaeny: «I'eomerpus. [IpsiMble U IIIOCKOCTH B IPOCTPAHCTBE
(mpomoKeHue).

Pasnea 6. PEHIEHUE TPUTOHOMETPUUYECKHNX YPABHEHWI U HEPABEHCTB 20

6.106paTHbIe
TPUTOHOMeTpUYecKHe
byHkuun

6.2PemieHue npocreimmx
TPUTOHOMETPHUYECKHX
yPaBHEHUI

6.3PemieHue nmpocreimmx
TPUTOHOMETPHYECKUX

[IpakTueckue 3aHATHS:

TeopeTnueckue 3aHATUS:

ApKcuHYyC, APKKOCHUHYC, apKTaHTEHC, apKKOTAHTEHC Pemenue MPOCTEUIINX
TPUTOHOMETPUYECKUX YpPaBHEHHM €OS X = a. PelleHue mpocTeUIINX TPUTOHOMETPUYECKUX
ypaBHEHHi SinX=a. PerieHre TpUroHoMeTpUIeCKUX ypaBHeHHH tg X = @ u Ctg X = a. Pemenue
MIPOCTEUIINX TPUTOHOMETPUYECKUX HEpaBEHCTB. lIpumepbl peleHui TPUTOHOMETPUYECKUX
YPaBHEHUI U CHCTEM YPABHEHMUIA.

[IpoBepounas pabota no pazaeny: «PemeHue TPUroHOMETPUYECKIX YPAaBHEHUN 1 HEPABEHCTB.
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HEPaBeHCTB
6.4PemeHue npocreimmx

TPUTOHOMETPHYECKHX
YPaBHEHHUIl U CHCTEM
YpPaBHeHUil
Paznen 7. TEOMETPUSA. AEKAPTOBbI KOOPANHATHI U BEKTOPBI B IPOCTPAHCTBE 19
7.1 lekapTOBBI [IpakTrueckue 3aHATHS: 3
KOOP/AUHATHI. Teopernueckue 3aHATHA: 8
7.20pToronanbHoe BBenenue nekapToBbIX KOOPAMHAT B NpOCTpaHCcTBE. PaccTosiHne Mex1y Toukamu. KoopauHaTel
NPOEKTHPOBAHUE. cepenunbl  orpe3ka.  IIpeoOpasoBanue  cummeTpun B mpocTpaHctBe.  [logoOue
7.3/leiicTBHS Hax MIPOCTPAHCTBEHHBIX (pUTYp. YTOI MEXKAY CKPEUIMBAIOIIUMHUCS MPSIMBIMH. YTOJ MEXAY MPSMOU
BEKTOpaMH U IUIOCKOCTH. [1no1mans opToroHaibHOM IPOEKUMU MHOTOYTI'OJIBHUKU. BEKTOpBI B IPOCTPAHCTBE.
JlecTBAA HaJ BEKTOpaMH, YpPaBHEHHME IUIOCKOCTH. PaznokeHwe BekTOopa 10 TpeM
HEKOMILUIAaHAPHBIM BeKTOpaMm. Pemienue 3agad.
[IpoBepounas pabora no pazneny: «I'eomerpus. JlekapToBbl KOOPAUHATHI U BEKTOPHI B 1
MIPOCTPAHCTBE.
Pasznen 8. IUOPEPEHIIUAJIBHOE UICYUCJIEHUE 54
8.111pousBoauas [IpakTrueckue 3aHATHS: 15
8.2llpaBuaa BeryuciaeHdus | TeopeTHYECKUE 3AHATHSL: 24
MMPOM3BOAHBIX. IIpenen ¢ynkmuum B Touke. OcHOBHBIE cBOWcTBa Tmpenena. llpegen  4ucioBOiA
8.3IIpumenenus IIOCJIe10BaTeNbHOCTH. [IepBbIi U BTOpOM 3aMedaTenbHble npenensl. [IoHsaTHE 0 MpON3BOAHOM.
HEeNpepeIBHOCTH U [TonsiTe o HempepbIBHOCTH (YHKIUU M TpelnenbHOM Tniepexone I[lpaBuna BbIYHCIEHUS
HPOU3BOIHOM QYHKIMH. npou3BoaHbIX. IIpomsBogHas cnoxHOW @yHkuuu. [Ipous3BojHBIE TPUTOHOMETPUUECKUX
8.4ITpumenenns ¢byakiuii. Boeimonunenue ynpaxHeHuil [loBTopeHue mnpaBui BBHIYHUCICHHUS TMPOU3BOJHBIX.
NPOU3BOIHOM K [Ipumenenue nenpepbiBHOCTU. KacarenpHas k rpaduky ¢ynkuun. Popmyna Jlarpamxka.
HCCIIEA0BAHUIO QYHKIMH [Tpubnmxennsie BoruncineHus. [IpoumsBognas B (usmke M TexHuKe. MexXaHMYECKH CMBICIT
8.5Ipumenenne npousBogHOM IlpusHak Bo3pactanus (yObiBaHus) (yHKUMU. KpuTHueckue TOUKM (QYHKIMH.
NPOHM3BOIHON Teopema depma [IpumMepsl puMeHeHHs MPOU3BOAHOM K HccaenoBanuio pynkunn Hanbomnbiiee
8.6Haxoxnenne U HauMeHbllee 3HaueHue ¢yHkuuu. CBeneHus U3 uctopuu audpdepeHInaIbHOr0 UCUNCICHHUS.
Han0o.IbLIEro U [ToHsITHE NENCTBUTENBHOIO YHCIIA.
HAUMEHBIIET0 3HAYCHHU S [Tposepounas padora mo pazaeny: «AuddepeHnuansHoe ncurucaeHue. 3
byHKuun
Pa3znen 9. IEPBOOBPA3HAS 42
9.10mnpenenenue \ [IpakTrueckue 3aHATHS: 12




nepBoodpazHou TeopeTnueckne 3aHATHA: 21
9.2I1paBuia Haxoxaenus: | [Topropenue. [IpousBoaHas. [IpaBriia BEIYUCICHUS TPOU3BOIHOM. OnpeeneHne
NepBo00pPa3HBIX nepBooOpazHoil. OCHOBHOE CBOMCTBO mepBooOpa3Hoi. Haxoxaenue obuiero Buga

nepBooOpazHoi. Tpu mpaBuiia HaXOXKIECHUS ITepBooOpa3HoOi. Pemenue ynpaxHeHUi.

[TpoBepounas pabora no pazaeny: «IlepBooOpazHasiy». 3
Paznen 10. TEOMETPUYECKHUE TEJA U TIOBEPXHOCTU. MHOT'OI'PAHHUKH 33

[IpakTHyeckue 3aHATHS: 9

Teopernueckue 3aHATHUA: 16
10.1TonsiTHE [Tonsitue nByrpanHoro yria. TpexrpaHHble ¥ MHOTOTpaHHbIe yriibl. MHOrorpanuuku. [Ipusma.
MHOI'OIPAHHOIO yIJa [Ipsimas mpusma. [lmomans OOKOBOM M TOJHOM MOBEPXHOCTH Mpu3Mbl. [lapamnenenumnesn.
10.2I1pu3zma LenTtpanpHas cummeTpusi napasuienenunena. lIpsMoyronpHbIi mNapamienenunen. Pernenue
10.3ITupamua 3anay. [lonstme mupamuzasl. IlocTpoeHue nupamuabl U €€ IUIOCKUX CeYeHHHl. Yced€HHas

nupamua. [lpapunpuas nupamuga. [IpaBuibHble MHOTOrpanHuKU. Penienue 3anad.

[IpoBepounas padora no pazzaeny: «I'eomeTpuueckue Tena U MOBEPXHOCTU. MHOTOTrpaHHUKN. 1
Pa3znen 11. UHTEI'PAJI 34
11.1KpuBosmHeliHas [IpakTrueckue 3aHATHS: 10
Tpaneuus TeopeTudeckue 3aHATHUSL: 14
11.20npenenennbrii, Ormpenenenue KpUBOJIMHEWHOW Tpamenuu. BruncieHue miomaad KPUBOJIMHEHHOW Tpamneiuu.
Heomnpe/eIeHHbIH Onpenenenue unrerpana. @opmyna Hetotona- JleiiOnuna OnpeneneHHbId U HEONPEAeTECHHBIN
HHTErpaJ nHTerpai [IpuMeHenre nHTerpana K peeHnIo NPUKIagHbIX 3aa4. Pemenre ynpaxHeHHil.
11.3lpumenenne ITpoBepounas pabota o pazzaeny: «MHTerpam. 1
HHTerpaja
Paznen 12. TEOMETPUYECKHUE TEJIA U IIOBEPXHOCTHU (TPOAOJI’)KEHUE). TEJIA BPAIIEHUSA 32
12. 11 mamHAp ITpakTryeckue 3aHATHS: 10
12.2Konyc Teoperndeckue 3aHATHA: 9
12.31ap Hunuuap. Ceyenne NMIMHIpA IIOCKOCTAMU. Brimcannas n Onucannas npusmel Konyc

Ceuenue koHyca MI0cKocTAMU. Brincannas u onucannas nupamuasl [lap. Ceuenne mapa

mI0cKoCcThI0. CummeTpust mapa. KacarenbHas MI0CKOCTh K 11apy. BrincanHble U onycaHHbIE

MHOTOTPaHHUKH.

ITpoBepounas pabota no pazzueny: «['eomeTpruecKue Tena u MOBEPXHOCTH (IPOIOJIKEHHUE). 1

Tena BpameHus».
Paznen 13. HIOKA3ATEJIBHAS, JOTAPUOMUNYECKASA U CTENIEHHAS ®YHKIIUU 61
13.10600menune nousituss | [IpakTrdeckue 3aHsTHS: 22
CTENeH! Teopernueckue 3aHATHA: 20




13.2I1oka3aTenbHast
(pynxuus. IlokazareabHbIe
YPABHEHHUS  HEPaBEHCTBA
13.3JIorapudm.
Jlorapupmmnueckast
pynxkuus.
13.4J1orapupmuyeckue
YPABHEHHS M HEPABEHCTBA

Onpenenenne KopHs N-oil ctenenn. OCHOBHBIE CBOMCTBA KOpHEH. MppalimoHaibHble ypaBHEHUS.
Pemenue cucrem wuppanuoHanbHbIX ypaBHeHUE. CTENeHb C palMOHAIBHBIM I10KA3aTEJIEM.
Omnpenenenue, cBoiicTBa. CTeneHb ¢ pallMOHAIBHBIM Moka3aTeneM. [lokazaTenbHas QyHKIUS.
Onpenenenue, CcBOHCTBA, Trpaduk. PemieHne mMoka3aTenbHBIX YpaBHEHWA. PermieHue
MOKa3aTeIbHbIX HEPaBEHCTB M cucteM YypaBHeHus Ompenenenue jorapudma. OCHOBHBIC
cBoiictBa JorapudmoB. Jlorapupmuueckas ¢ynkuusa. OrmnpeneneHue, CBOWCTBa, Tpaduk
Pemenue norapudmuueckux ypaBHeHuil. Pemenue norapudmuueckux HepaBeHCTB. [lonarue 00
obparHoii ¢pynkuuu. [Tocrpoenue rpaduka.

13.5I1pousBoanas [IpoBepounas padora no pazzaeny: «IlokazarenpHas, JorapudpmMudeckas ¥ cTeneHHas QyHKIUAY. | 2
NMOKa3aTeJbHOI U
Jorapu(pMuyecKkou
byHkuun
Paznea 14. OFBEMBI 1 IJIOIIA AW TOBEPXHOCTEM TEOMETPUYECKHUX TE.JI 43
14.106bemblI [IpakTuueckue 3aHATUS 12
MHOTOrPAHHUKOB Teopernueckue 3aHATHA: 12
14.206bembI Telt [Tonstne o6vema. OOveM mnOpaAMOyroilpHOro mapamienenunena. OO0bEM  HAKIOHHOTO
BpalleHHUA napaenenunena. Oosem npusmel. O0beM mupamuapl. O0beM ycedeHHOM nupaMusl. O0beM
14 3Inomwann mwnHapa. O0beM KoHyca, yceueHHOro konyca. O0wem miapa. [lnomanp momHoi u O0KOBOM
HOBEPXHOCTEi MOBEpXHOCTH muiuHApa. [Tnomane momHoi 1 60KOBOH MOBepXHOCTH KoHyca. [Liomans chepsr.
TeOMETPUICCKHUX TeEJ Penienue 3ajad4.
[TpoBepounas padora no pazaeny: «O0beMbI U TUIOMIAIN TOBEPXHOCTEH T€OMETPUUECKUX Tem». | 1
Pasznen 15. JIEMEHTBI KOMBUHATOPUKHN, CTATUCTUKH U TEOPUU BEPOSITHOCTEHN 27
[IpakTHueckue 3aHATHS: 10
Teopetnueckne 3aHATHA: 7
3 [Ipocreiime komOMHAaTOpHBIE 3amaud. [IpaBUiO yMHOXEHHS U JEpEeBO BAapUAHTOB.
JIEMEHTBI 8
KOMOHHATODHKH, TEOpHS [Ipocreiimue komOuHMpoBaHHbIE 3anauu. [IpaBuiio YMHOXKEHUS M JIEPEBO 3ajiad. Br16op
BEPOATHOCTH HECKOJIbKUX 37eMeHToB. CodeTanus U pasmenieHus. CiydaiiHble COOBITHS M MX BEPOSTHOCTH.
BepositTHOCTh npoTHBONON0KHOTO coObITHS. PopMyna buHoma HbroToHA.
[IpoBepounas pabota mo pazaeny: «JIeMeHThl KOMOMHATOPUKHU, CTATUCTUKU U TEOPHH 1
BEPOSITHOCTEM.
Pa3znen 16. OBOILIAIOIIEE IOBTOPEHUE KYPCA MATEMATUKU 45
16.1Tpuronomerpusi. [IpakTHueckue 3aHATHS: 9
16.2I1pousBoaHasn u ee Teopernueckue 3aHATHS: 8

NpHUMeHeHHe

Tpuronomerpuyeckue GYHKIUU YHCIOBOTO aprymMeHTa. PelieHune TpUTOHOMETPHUYECKHUX
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16.311epBooOpa3nasi u

ypaBHeHuli [IpomsBognas. IlpuMeHeHHe HENpPEephIBHOCTH W MpOoU3BOAHOM. I[IpuMeneHue

HHTerpaJj HENPEPbIBHOCTH M TPOU3BOAHOM. llpuMeHeHne mNpoOM3BOMHONW K HCCIECIOBAHUIO (DYHKITUH.
16.AUppanuoHaJbHbIE HaubGonbmee u HauMenbliee 3Hadenue Qynkuuu. I[lepBooOpasznas. Murerpan. Iliomans
YpaBHEHUA KpUBOJMHEWHOW Tpaneuuu VppamnuonansHbie ypaBHeHus. IlokasarenbHas QyHkius. Pemenue
16.5I1oka3zaTenbHasA U [IOKa3aTeIbHbIX yYpaBHEHMH M HepaBeHCTB. Jlorapudmbel u ux cBoiictBa. Jlorapupmuueckas
Jorapupmuyeckasn ¢bynkuus. Pemenue gorapupmMuuecKkux ypaBHeHUN U HepaBeHCTB. [Ipon3BogHast moKa3aTeIbHON
pynkumnu ¢bynkuuu. [IpousBogHas sorapupmuueckoit pynkuuu. Oo6bvemsl reomerpuueckux tei. Ilnomanp
16.600bembI Te€OMETPHYECKUX TEIL.

reOMeTPHYECKHX TeJl ITpoBepounas paboTta 1o paszaeny: «O6o01aroIIee TOBTOPEHUE Kypca MaTEMATUKI. 2
Bcero: 340




4. YCJIOBUA PEAJIMBAIIMUA YYEBHOI'O ITPEIMETA

4.1. Tpe6oBaHNsi K MUHUMAJILHOMY MATEePHAIbHO-TEXHHYECKOMY 00ecredeHn 0
Peanuzanus yueGHOrO ipeamera TpedyeT HaIn4Ius yueOHOTro KaOuHeTa MaTeMaTHKH.

ObopynoBanue yueOHOro kaduHera:

- IOCa/I0YHbIE MecTa 00y4aroIInuXCs;

- yueOHasl 10CKa,

- pabouee MecTO MpernojaBaTelis.

TexHuuyeckue cpeacTsa 00y4eHusi:

- KOMIIBIOTEP C BBIXOJIOM B HHTEPHET; MYJIbTUMEIUNHBIN MPOEKTODP;

- IPOCKIIMOHHBIN JKPaH;

- CUCTEMAaTH3UPOBAHHBIC 10 TEMaM HarJIsSTHbIC TOCOOWS, pa3aTOYHbIA MaTepran (KapTOUKH);
- IJ1aKaThl ¢ OpMyJIaMHu.

4.2. UudopmanuonHoe odecrieueHne o0ydeHust

Ilepeuenb pexomMeHayeMbIX Y4eOHBIX HM31aHMii, HTepHET-pecypcoB, JAONMOJHUTEIbHOM
JIUTEPaTyphl.
OCHOBHbIE UCTOYHUKMU:

1. AnreOpa m Havana aHanu3za: 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: yueb. mis 10-11 k. obmieoOpazoBarenbHbIx yupexkacauii / A.B. IToropenos.- 6- ¢
u3a.. jopad. - M. : Ilpoceemenue, 2008. - 175 c.

3. COopHUK 3amaHWii JUIsl TPOBEICHHS NMHCHMEHHOTO HK3aMeHa N0 MaremaTtuke (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. Mopakosuu A.I'., Cmupnoa M.M. Maremaruka. 10 k.. Yueb. qisa oOuieoOpa3oBar.
yupexaenuil. - M.. Muemosuna, 2004,- 384 e.: wi.

5. Mopakosuu JI.I'., CmuprHoBa W.M. Marematuka. 11 xm.: VYueb. g oOuieobpa3osar.
yupexaenuil. - M.: Muemosuna, 2005,- 379 e.: nin.

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

7. Hanasa A.A. COopHHK 3a7a4 110 MaTematuke: yueb. mocooue / A.A. [lanasH. - M. : DOPYM :
NHOPA -M, 2008. - 352 c. - (Ilpodeccuonanbuoe oOpa3oBaHue).

8. BbammvakoB M.U1. Marematuka: yaeonuk ais CITO / M.U. bammakos. - 7-¢ u3., ctep. — M.:
Axanemus, 2020. — 256 c.

9. bBammakoB M.M. Marematuka: anredpa 1 Hadasa MaTeMaTHYECKOTO aHAIIN3a, TEOMETPHSI:

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

JOIIOJIHUTEJIbHBIE NCTOYHUKMN:

1. Tectpl. Matemartuka. BapuaHTbl M  OTBETHl LEHTPAJIM30BAHHOTO (aOUTYPHEHTCKOTO)
tectupoBanus - M.: OO0 «PYCTECT», 2006.

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

IIpumepsl 1 3a1a4u C pELICHUSAMHU



2. http://lwww.bymath.net/ Bcs snementapHast MaTreMaTrka, MaTeMaTHYeCKasi MHTEPHET-IIKOJIA
3. http://allmath.ru/ Bcs maTtemaTtrka B 0OJTHOM MeCTe, MaTeMaTHYECKHI TOPTaJl, HA KOTOPOM BBI
HalizieTe TF000 MaTepua 1Mo MaTeMaTHISCKUM JTUCITUTUTHHAM.
4. http://lwww.mathtest.ru/ Maremaruka B HOMOIIb NIKOJIBHUKY U CTYACHTY.
5. http://mat.1september.ru/ Marematrueckuii oH-naiin xypHai, M3natensckuii oM «IlepBoe
CEHTAOPA». YUeOHO-METOAUICCKUIN KypHaJ.
6. http://www.1.ege.edu.ru/online-testing/math O¢. mopran mo ET'D.
7. http://Iwww.math.ru/ Caiit 11 IIKOJIBHHUKOB, CTYAEHTOB, YYUTCIEH W JUIS BCEX, KTO
UHTEPECYETCs MaTeMaTUKOM ).
8. http://resh.edu.ru/subject/lesson/1378/ Poccuiickast 3ieKTpOHHAs IIIKOJIA.



5. KOHTPOJIb U ONEHKA PE3YJBbTATOB OCBOEHUA YYEBHOI'O ITPEAMETA
«MATEMATHUKA»

KoHTposib U oOleHKa pe3ylbTaToOB OCBOEHUS Y4eOHOro IpelMeTa OCYIIECTBISETCS
IpernojaBaTesieM B IMPOIECCe MPOBEACHUS MPAKTUYCCKUX U JTaOOPATOPHBIX 3aHSATHUH, YCTHBIX U
MUCHbMEHHBIX OINPOCOB, TECTUPOBAHMM, @ TAKXKE BBIMOJIHEHUS OOYYArOIIMMUCS WHIUBUIYATbHBIX
3aJ]aHUI, IPOEKTOB, UCCIEAOBAHUM.

Pesynbrarel 00y4ueHUs (OCBOCHHBIE YMEHUS, YCBOCHHBIC 3HAHNS)

DOpMBI U METOBI
KOHTPOJIS U OLIEHKHU
PE3yIbTaTOB O0y4YEHUS

Bxoonon xonmpons —
BXOJHASI TPOBEPOYHAS
pabota

- BBINOJHATH apu(METHUECKHE [EHCTBUSA, COYeTass YCTHBIE H
IIMCbMEHHBIE IIPUEMBI: HaXOAWTh 3HAYEHUS KOPHs HaTypalbHOU
CTETIEHHU, CTENEHU C pPALMOHAIBHBIM IOKa3aTejeM, Jiorapupma,
UCMONB3Yysl IpU HEOOXOIUMOCTH BBIYMCIMTEIbHBIE YCTPOWCTBA:
IIOJIB30BAaTbCA OLIGHKOM 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 (QOpMylaM U  IpaBHIaM
npeoOpa3oBaHusi OYKBEHHBIX BBIPAKEHHM, BKIIOUAIOIIUX CTEIEHH,
pamuKanbl, JIOrapuMbl W TPUTOHOMETPHYECKHE (YHKIIHH;
BBIYUCIIATh 3HAUEHHMs] YMCIOBBIX M OYKBEHHBIX BBIPAXKEHUH,
OCYIIECTBIISI1 HEOOXOIMMBIE MTOJICTAHOBKHU U MpeoOpa3oBaHUs.

Texywuii KOHmMpPOIb—
YCTHBIE U IUCbMEHHBIE

OIIPOCBI,  JKCIEPTHAasd
OLlEHKA  BBIITOJIHEHUS
I1P.

Pyoesrcuviii kKonmpoo
— DKCHEpTHasi OlIEHKa
BpinosiHenus KP.

- OnpeensaTh 3HaueHue (YHKIMU [0 3HAUEHUIO apryMeHTa IpH
pa3IUYHBIX crocobax 3anaHus (QYHKIUHM; CTPOUTH TIpaduku
M3YYEHHBIX QYyHKIUH;

- ONUCHIBaTh MO rpaduKy M B NPOCTEHIIMX ciydasx Mo Gopmyie
MOBE/IEHNE U CBOMCTBa (QYHKIMI, HAXOAUTh N0 TpaduKy GyHKINUU
HauOOJIbIINE U HAUMEHbIINE 3HAYCHUS.

Texywuit KoHmpo./i1b—
YCTHBIC U TUCbMCHHBIC

OIIPOCBI,  JKCIEPTHAasd
OLlEHKA  BBIITOJIHEHUS
I1P.

Pyoesrcuviii kKonmpoo
— DKCHEpTHasi OlIEHKa
peimonuenus KP.

- pemartbs ypaBHEHHUS, IPOCTEHIINE CHCTEMBI
HCIIOJIB3YS CBOMCTBA (QYHKUMN U UX TpadUKOB;

- BBIYUCIIATH IPOM3BOJIHBIE U NEPBOOOpPA3HBIE 3IEMEHTAPHBIX
(GYHKIMH, UCIIONIB3YS CIIPABOYHBIE MaTepUaIbl;

- HCCIEeNoBaTh B MPOCTEHIIMX  CIydasx
MOHOTOHHOCTb.

YpaBHEHUH,

GbyHKIIMM ~ Ha

Texkywuit Konmpo/io—
YCTHBIC U TUCbMCHHBIC

ONPOCHI,  JKCIEPTHAs
OLICHKAa  BBINOJHEHUS
IIP.

Pyoercnutit Konmpono
— DKCHEepTHasl OLIEHKa
BeinoHeHus KP.

- BBIYUCIIATH B MPOCTEUIINX CITydasx IJIOMIAJN C UCIOIb30BaHUEM
epBOOOPa3HOM;

peliath paluoHanIbHbIe, IOKa3aTelbHbIE W JIOTapHU(PMUUECKHE
yYpaBHEHHsST W HEPAaBEHCTBA, NPOCTEUINME WPpPAIMOHAIBHBIE U
TPUTOHOMCTPHUYCCKUC YPABHCHUSA, UX CUCTCMBbI;

- COCTaBJIATh YPaBHECHUsSI U HEPABCHCTBA 10 YCIIOBUIO 3a/1a4H.

Texkywuit Konmpo/io—
YCTHBIC U ITUCbMCHHBIC

ONPOCHI,  JKCIEPTHAs
OLICHKAa  BBINOJHEHUS
IIP.

Pyoescnulit Konmpono
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— DKCTEpTHAas OIIeHKa
permonuenus KP.

OIIMChIBATh B3aMMHOC PACIIOJOXKCHUC IIPSAMBIX H IUIOCKOCTEN B

NPOCTPAHCTBE, APryMEHTHPOBATh CBOM CYXKIEHHS 00 3TOM
PacIoyioKeHNH;
- aHAJIM3UpPOBaTh B MPOCTEHIIMX  CIy4asX  B3auUMHOE

pacroiokeHue 0ObEKTOB B IPOCTPAHCTBE;

- n300pakaTh OCHOBHBIE MHOTOTPAaHHMKH M KpYTJIble Tela;
BBIIIOJHATh YEPTEKU 10 YCIOBUAM 3aJad; CTPOUTH IPOCTEHIINE
ceueHHst Ky0a, IPU3MbI, TUPAMUJIBI.

Texkywuit Konmpono—
YCTHBIC U MHUCbMEHHBIE

OIPOCBHI,  DKCIEPTHAsA
OLICHKA  BBIINOJHEHUs
I1P.

Pyéesrcuviit Konmpoo
— DSKCIEpTHas OLIEHKa
BbInoJiHeHUsT KP.

- CMBICT TIOHATHH: (QYHKIUS, apryMeHT, 3Ha4yeHue (YHKIIUH,
ypaBHEHHE, HEPABEHCTBO, CHCTEMa. MPOU3BOJHAsS, MEPBOOOpa3Hasi,
UHTETpaj, Jorapudm, KOpeHb, CTENCHb, MHOTOTPAHHUK, MPU3MA,
nupamMua, Konyc, nunuuap, map. Coepa.

Texkywuit Konmpono—
YCTHBIC U MHUCbMEHHBIC

OIPOCHI,  JKCIIEPTHAA
OLICHKA  BBIIIOJIHEHUS
I1P.

Pyoercnolit KOoHmpono
— DJKCHEpTHAas OLEHKa
BoInoyiHeHUs1 KP.

- CMBICT MaTeMaTHUYECKHX BEJIMYUH: JUIMHA, IIUPUHA, BBICOTA, 00BEM,
IJI011a/1b, IyTh, CKOPOCTb, 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 - mpakTuyeckas pabota
JIP — naboparopHas pabota
[1P —ipoBepounas pabota
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