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PabGouass mporpamma yuebHOro mpeamera O/.07 Mamemamukxa pa3paboTaHa_Ha OCHOBE
benepanbHOr0 rOCyIapCTBEHHOTO 00pa30BaTEIBHOTO CTAHIAPTa CPEAHEro 001Iero oopa3oBaHus
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2022 r.) wu mpukazom Munnpocsemenus Poccun ot 23.11.2022 N 1014"O06 yTtBepxaeHun
denepanbHOl  00Opa3oBaTeNbHOW  MPOrpaMMbBl  CpemHero  obmero  obpazoBaHus"
(3apeructpupoBano B Muntocte Poccun 22.12.2022 N 71763)

Opranuszanusa-pa3padoTyuk: ¢uwiman OHIKETHOI0 NPOPECcCCHOHATBHOTO 00pa30BaTEIbHOIO
yupexaenuss OMckoit oonactu «MockalleHCKUI MpohecCHOHABHBIA TEXHUKYM» B ceJle DIHTa.
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XarecroBa H.B. — 3amectutens nupexkropa BIIOY MIIT
Aopamosckas @.U. - npenogasarens bIIOY MIIT
Jpsuko O.A. — METOOUCT
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1. HOSACHUTEJIBHAS 3AIIMCKA YYEBHOI'O IIPEJMETA
O/1.07 Mamemamuxa

1.1.06sacTh NpUMeHEeHHs TPOrPAMMBI

PabGouas mnporpamma y4eOHOro TmpeAMeTa SBISETCS 4YacTbl0 MPOTpaMMbl OJITOTOBKU
KBATM(UIIUPOBAHHBIX padounx, ciuyxamux 1o npodeccun CIIO Ceapwux (pyunou u
YACMUYHO MEXAHUSUPOBAHHOU C8apKU( HANABKU)).

1.2. MecTto mnpeaMeTra B CTPYKTYpe OCHOBHO# mNpogeccHOHAJLHOI 00pa3oBaTebHOM
NMPOrpaMMbI: MIPEIMET BXOTUT B 00II€00pa30BaATEIBHBIN MK,

1.3. llesan u 3ag1aum npeaMeTa — Tpe0OBaHUSA K Pe3yJIbTATAM OCBOEHHS MpeAMeTa:

eaun mpeamera:

- (dopMupoBaHHWE IEHTPAIBHBIX MATEMATHYECKUX MOHATHA (YUCIIO, BEITUYHHA,
reoMerpuueckas ¢urypa, mepeMeHHas, BEpOSATHOCTh, (QYHKIUSA), O0OeCIeYynBaIONINX
MIPEEMCTBEHHOCTh U NMEPCIEKTUBHOCTh MATEMATUUYECKOTO0 00pa30BaHus 00YyUYaIOIINXCS;

- IOABCACHHNC 06yqa10m1/1xcsl Ha I[OCTYHHOM JUIA HUX ypOBHe K OCO3HAHHUIKO B3aNMOCBA3U
MaTeMaTUKH M OKPYXKaIoLIEro MUpa, MOHMMAaHWE MATEeMAaTHKU KaK 4acTH OOIed KyJIbTypbl
YeJIOBCUCCTBA;

- DPa3BUTHE HWHTEIJICKTyallbHBIX M TBOPYECKHMX CIOCOOHOCTEH OO0ydaroummxcs,
H03HaBaTeJII)HOI71 AKTUBHOCTH, HCCJICAOBATCIbCKUX YMeHHﬁ, KpI/ITI/ILIHOCTI/I MBIIIJIICHUA, I/IHTepeca
K U3YYCHHIO MAaTeMaTUKH;

- ¢dopmupoBanre  (QYHKIMOHAILHOWM MATEMATHYECKOH  T'PaMOTHOCTH:  YMEHUS
pacrmo3HaBaTh ~ MaTeMaTU4YeCKHME  acCHeKThl B peallbHBIX  JKU3HEHHBIX  CUTYyalMsX

M OpU  HU3YyYEHUU  JAPYTUX  y4yeOHbIX  NPEIMETOB,  IPOSABICHUS  3aBUCHUMOCTEN
U 3aKOHOMepHOCTeH, GopMyJIMpoBaTh MX Ha sI3bIKE MAaTEeMaTHUKU M CO3/1aBaThb MaTeMaTU4YeCcKHe
MOJEIIH, IIPUMEHSATH OCBOCHHBIN MaTeMaTHYECKUI amnmapar

AJI1 peHICHUA  MPAKTUKO-OPUCHTHUPOBAHHBIX  3a/la4, UWHTCPIIPETUPOBATL W  OLICHUBATH
MMOJIYUYCHHBIC PE3YIbTAaThI.

TpeGoBanusl K IVIAHMPYEMbIM pPe3yJabTaTaM
1) JTuunocmneie:
1) rpaskIaHCKOTO BOCITUTAHHMS:
c(OPMHPOBAHHOCTh TPAXKJAHCKON MO3UIMHK OOYYaIOIEerocss Kak akTUBHOTO M OTBETCTBEHHOT'O
WwieHa  poccuiickoro  oO0miecTBa,  MpEACTaBI€HWE O  MaTeMaTHYeCKUX  OCHOBax
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBIEHUH, MpOIEAyp TpakJaHCKOTO OOIIecTBa
(BBIOOpBI, OIMpPOCHI U JAPYroe), YMEHHE B3aUMOJECWCTBOBAaTh C COLMAJIBHBIMU HMHCTUTYTaMH B
COOTBETCTBUU C UX PYHKIUSIMU 1 Ha3HAUYCHUEM;
2) MaTPUOTHYECKOTO BOCITUTAHUSI:
c(OpPMUPOBAHHOCTh POCCUNUCKON TPaKJAHCKOM HISHTHYHOCTH, YBKEHHUS K MPOLLIOMY U
HACTOAIIEMY POCCHICKOW MaTeMaTUKH, IEHHOCTHOE OTHOILICHHE K JOCTH)KEHUSM POCCHUUCKUX
MaTE€MaTUKOB M POCCUICKOM MAaTeMAaTHMYE€CKOW IIKOJIbI, HCIOIb30BAHUE 3TUX JOCTHXKEHHUI B
JIpyrux HayKax, TEXHOJIOTUAX, cpepax SIKOHOMUKHU;
3) 1yXOBHO-HPAaBCTBEHHOT'O BOCITUTAHUS:
OCO3HAaHHE JYXOBHBIX IIEHHOCTEH poccHiiCKOro Hapojaa, chOpMHUPOBAHHOCTH HPABCTBEHHOI'O
CO3HAHMS, ITUYECKOIO IOBEJECHUS, CBA3AHHOIO C IPAKTHYECKUM IPHUMEHEHUEM TOCTHKEHUUN
HAayKd U JESITEeNbHOCThIO Y4YEHOIrO, OCO3HAHUE JUYHOIO BKJIa/Ja B MOCTPOEHUE YCTOMYHMBOTO
Oymymiero;
4) 3CTETUYECKOTO BOCTIUTAHUS:
ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIKOYas 3CTETUKY MAaT€MaTH4YECKMX 3aKOHOMEpPHOCTEH,
00BEKTOB, 3ajlay, PELIEHUH, pacCyACHUI, BOCOPUUMYUBOCTh K MaTeMAaTUYECKUM acleKTam
pa3IMYHBIX BUJIOB UCKYCCTBA;



5) ¢pu3nUecKOro BOCIMTAHUS:

c(OPMHPOBAHHOCTh YMEHHS MPUMEHSTh MaTeMaTU4YeCKHe 3HAHHUSI B MHTEpecax 3/J0pOBOIO H
Oe3omacHOro ooOpa3a >KU3HH, OTBETCTBEHHOE OTHOLIEHME K CBOEMY 3J0pOBBIO (310pOBOE
NUTaHue, cCOATAHCUPOBAHHBIN PEXXUM 3aHATHH U OTIbIXa, peryJisipHas (pu3nuecKasi akTHBHOCTH ),
(bu3nUecKoe COBEPIIEHCTBOBAHUE MPH 3aHATUAX CHOPTUBHO-03I0POBUTEIBHOM JESATEIBHOCTbIO;
6) TPyI0BOTO BOCIIMTAHUSI:

TFOTOBHOCTh K TpPYAY, OCO3HAaHHWE LIEHHOCTH TPYIOJIOOMs, MHTEpeC K pa3iIuuHbIM chepam
npodeCCHOHATIBHON JEeSTEIbHOCTH, CBSI3aHHBIM C MAaTEMaTHKOW M €€ MPUIIOKEHUSIMHU, YMEHUE
coBepIIaThb OCO3HAHHBIM BbIOOp Oynymiedl npodeccun M peanu30BbBIBaTH COOCTBEHHBIE
KU3HEHHbIC IIJIaHbl, TOTOBHOCTh M CIIOCOOHOCTb K MaTeMaTW4ecKoMy OOpa3oBaHUIO U
camM000pa30BaHUIO Ha MPOTSKEHUU BCEH )KU3HU, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEIICHUU
IIPAKTUYECKUX 3a7a4 MaTEMaTUYECKOM HAIIpaBIEHHOCTH;

7) 9KOJIOTHYECKOTO BOCITUTAHHS:

c(OPMHPOBAHHOCTh ~ JKOJIOTUYECKOH  KyJIbTYpbl, IOHMMaHUE  BIUSHUS  COLMAIIBHO-
SKOHOMMYECKHUX IIPOLIECCOB HA COCTOSHUE IPUPOAHOM M COLMAIBHOM CpElbl, OCO3HAaHUE
r00aNbHOTO  XapakTepa  JKOJOTMYECKMX  MpoOJieM, OpHEHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HaHWUN Ui pelleHMs 3a/1ad B 00JaCTH OKpY’Karollel cpelbl, IUIaHUPOBaHHE
MIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM JIsl OKpY KatOIIEeH CpeJibl;

8) HEHHOCTH HAYYHOTO MO3HAHUS:

c(OpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HayKM M OOLIECTBEHHONM MPAaKTUKHM, IOHMMaHME MaTeMaTU4ecKOM HayKu Kak cdepsl
YeJIOBEYECKON AESTEIbHOCTH, 3TANIOB €€ Pa3BUTHS U 3HAYMMOCTU JUISl Pa3BUTHUS LIMBHIN3ALINY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKON KyJIbTYpOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTb OCYILECTBIIATH POEKTHYIO M MCCIIEN0BATENIbCKYIO AEITEIbHOCTh HHIUBUIYAIbHO U

B TpyIIIIE.

2) IIpeomemmnoie:

1) BnageHne MeToaMH J0Ka3aTeNIbCTB, AITOPUTMAMU PELICHUs 3a]a4; yMeHue (popMyInupoBaTh
OIIpECIIEHNUs, AaKCHOMBI U TEOPEMBI, IPUMEHATH UX, IIPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHUS B
XO/JIe pelIeHUs 3a/1a4;

2) yMeHHE OIepHpOBATh MOHSATUSMHU: CTEICHb YHCIA, JIorapu(M YHCIIa; YMEHHE BBIOJHSITH
BBIUMCJICHHE 3HAUYEHUHW W MpeoOpa3oBaHMsI BBIPAKEHHUH CO CTENEHSIMH M Jiorapupmamu,
npeoOpa3oBaHus IPOOHO-PALIIOHAIBHBIX BBIPAXKEHUN;

3) yMeHue oOmnepupoBaTh MOHATUSMU: PpALMOHAIBHBIE, HppAlMOHAIbHBIE, IOKA3aTEIbHbIE,
CTETIEHHbIE, JIorapu(pMUIECKUe, TPUTOHOMETPUUECKUE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;
4) yMeHue oOmnepupoBaTh MOHATHAMHU: (QYHKIUS, HEOpepblBHAsS (QYHKIMS, MPOU3BOAHAS,
nepBooOpasHasi, OMNpeAETCHHbIM HHTErpan; yMEHHE HaXOAWUTh IPOU3BOJAHBIE 3JIEMEHTAPHBIX
GyHKIMH, UCIIONIb3YS CIPABOYHBIE MaTepUalbl; UCCIEAOBATh B MPOCTEHIINX CIIydasxX (YHKIUU
Ha MOHOTOHHOCTb, HAaXOJWTh HAWOOJIbIIME M HAUMEHbIIME 3HaueHUs (YHKIMHA; CTPOUTh
rpaukd MHOTOYJICHOB C MCIOJB30BaHMEM allllapaTa MAaTeMaTU4YeCKOro aHalln3a; MPUMEHATh
IIPOU3BOJHYIO IIPU PELIEHUH 3a/lay Ha JIBUJKEHUE; PEIIaTh MPAKTUKO-OPUEHTUPOBAaHHBIE 3a7jaun
Ha HauOOJIbIINE U HaUMEHBIIINE 3HAYEHUS], HA HaX0XK/I€HNE yTH, CKOPOCTH U YCKOPEHMUS;

5) yMmeHHe oOmnepHpoBaTh NOHATHAMM: palMOHaNbHas (YHKIMSA, MOKa3aTeslbHas (QYHKLUA,
cTenieHHast QyHKUus, Jorapugmuueckas QyHKIMs, TPUTOHOMETpUUEecKre (QyHKUIUHU, 0OpaTHbIE
(GyHKUIMU; YMEHHME CTPOUTh TIpadUKM H3YyYEHHBIX (QYHKUUH, HCHOJIb30BaTh TIpaduKu MpU
M3YYEHHUHU TMPOLIECCOB U 3aBUCUMOCTEH, MPU PELIeHUH 337a4 U3 JPYTUX Y4eOHBIX MPEIMETOB U
3a]a4 U3 peaNbHOM KU3HH; BEIpaXKaTh (OPMYIaMU 3aBUCUMOCTH MEX/1y BeJTMUNHAMM;

6) yMeHHe pelaTh TEKCTOBBIE 3aJ]aul Pa3HbIX TUIIOB (B TOM YHKCJe Ha MPOLEHTHI, JOJIH U YacTH,
Ha JBIKEHHE, paboTy, CTOMMOCTh TOBApOB M YCIYT, HAJOTH, 3a/Ja4d M3 00JacTH yHpaBICHUS
JMYHBIMU M CEMEUHBIMH (PMHAHCAMM); COCTABIIATH BBIPAKEHUS, YPABHEHHUS, HEPABEHCTBA U UX
CHUCTEMBl 110 YCIOBHMIO 3a/Jayd, MCCIEAOBAaTh IOJIYYEHHOE pEIIEHHE U  OLEHUBATh
PaBI0N0I00HOCTH PE3yJIbTATOB;



7) yMmMeHue OIlepupoBaTh MOHATHSAMU: CpeaHee apudmeThdeckoe, MeauaHa, HauOoJbIIee M
HaMMEHbIIIEe 3HAUCHMs, pa3Max, IUCIEpCHs, CTaHAAPTHOE OTKJIOHEHHWE YHCIOBOTO Habopa;
YMEHUE U3BJIEKaTb, HMHTEPIPETUPOBaTh HH(OpMAIMIO, NPEACTaBIECHHYIO B TalOnMLax, Ha
auarpamMmax, Trpadukax, OTpPaKaloI[yl0 CBOWCTBA pEAIbHBIX MPOIECCOB U  SIBJICHUN;
IPEACTaBIATh UH(POPMALMIO ¢ MOMOIIBI0 TAOIMIl M JUarpaMM; UCCIElI0BaThb CTaTUCTUYECKHE
JTAaHHbIE, B TOM YHUCIIE C IPUMEHEHHEM IpadMuecKuX METOIO0B U 3JICKTPOHHBIX CPEICTB;

8) yMeHHe OmnepupoBaTh MOHITUAMU: CIydailHbII ONBIT U CilyyailHOE COOBITHE, BEPOSTHOCTb
CIIy4alfHOTO COOBITHS; YMEHHE BBIYHUCISATH BEPOSTHOCTh C MCIIOJIB30BAaHHEM TpaduyecKux
METO/IOB; NMPUMEHATh (OPMYJbl CIOXEHUS U YMHOMKEHHsS BEpOSTHOCTEH, KOMOMHATOpPHBIE
dakTel ¥ (GOpMyNBI TpPU PEHICHWH 3a/a4; OIICHWBAaTh BEPOATHOCTH pEalbHBIX COOBITHH;
3HAaKOMCTBO CO CIy4alHBIMU BEJIMYMHAMH; YMEHUE NPUBOJUTH IPUMEPHI MPOSBICHUS 3aKOHA
OOJIBIINX YKCEIN B IPUPOAHBIX M OOLIECTBEHHBIX SBIICHHSIX;

9) ymMeHue onepupoBaTh HNOHATUSAMM: TOYKA, IpsAMasi, IUIOCKOCThb, IPOCTPAHCTBO, ABYIPAaHHBIN
yIoJl, CKPELIMBAIOLIMECS IMpsMbIE, [APALIEIBHOCT W MEPHEHAUKYJSIPHOCTh MPSIMBIX U
IUIOCKOCTEH, Yroim Mexay HpsSMbIMM, YTOJl MEXAy HpsSAMOM M IUIOCKOCTbIO, YIOJ MEXAY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU /0 IUIOCKOCTH, PACCTOSIHUE MEXAY MPSAMbBIMH, PACCTOSTHUE
MEXY IUIOCKOCTSIMHU; YMEHHE UCIOIb30BaTh MIPU PELICHUHU 3a/au U3yUeHHbIE (PAKTHI U TEOPEMBbI
IUTAHUMETPHUH; YMEHUE OLIEHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIET0 MUPA;

10) ymeHue onepupoBaTb IOHSTUSMHU: MHOTOTPaHHUK, CEUEHHE MHOIOIpaHHHKa, KyoO,
napajsieNienuIe ], pu3Ma, TupaMuia, Gurypa u moBepXHOCTh BPAIICHHS, IIMIIMH/IP, KOHYC, IIap,
chepa, ceueHus (Urypbl BpalleHUs, IUIOCKOCTb, Kacaromascs cgepbl, LWIMHIpPA, KOHYcCa,
IUI0LIA/1b TOBEPXHOCTH MUPAMM/IbI, IPU3MBI, KOHYCA, HWJIMHAPA, IIIOMaas chepsl, 00beM Kyoa,
OPSAMOYTOJIBHOTO TapajulesienuIieaa, TUpaMuibl, MPU3Mbl, [UIMHIPA, KOHYyca, LIapa;yMeHue
n300paxkaTb MHOTOTPAHHUKM U IMOBEPXHOCTH BpAIICHMS, UX CEUYEHHUS OT PYKH, C IOMOIIbIO
YEePTEXKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB; YMEHHE PpAaclO3HaBaTh CHUMMETPHIO B
IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATh [IPAaBUJIbHBIE MHOI'OIPAHHUKY;

11) ymeHue omnepupoBaTh MOHATUSAMH: JBWKEHHE B IPOCTPAHCTBE, NOJOOHBIE (GUIYpPHI B
IIPOCTPAHCTBE; HCIOJB30BaTh OTHOILIEHUE IUIOMIAAEH MOBEpPXHOCTEH M O0OBEMOB MOJOOHBIX
buryp npu pereHun 3aay;

12) ymeHue BBIYMCIATH T€OMETPUYECKUE BETUYMHBI (JJIMHA, YroJ, IUIOIaas, 00bEeM, IIIOIAIb
MOBEPXHOCTH ), UCTIOJIb3Ysl U3yUEHHBbIE (POPMYIIBI U METO/IBI;

13) ymeHue omnepupoBaTh MOHATUSAMHU: TNPSAMOYIOJbHAs CHUCTEMA KOOPAUHAT, KOOPAMHATHI
TOYKHM, BEKTOP, KOOPAMHATHI BEKTOpA, CKaJSAPHOE INPOU3BEINEHHUE, YroJl MEXKIY BEKTOpaMH,
CyMMa BEKTOPOB, ITPOU3BEICHNE BEKTOpPA HA YUCIIO; HAXOIUTh C MIOMOIIBIO U3YYEHHBIX (POpMYIT
KOOpAMHATHI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXAY ABYMs TOUKAMU;

14) ymeHue BbIOMpaTh MOAXOMSALINI M3YYEHHBIM METOJ AJis pellieHus 3a/adyd, pacrno3HaBaTh
MaTeMaTHuecKue (hakThl 1 MaTeMaTHYECKUE MOJIENU B MPUPOIHBIX U OOLIECTBEHHBIX SIBICHUSX,
B UCKYCCTBE; YMEHHE NPUBOJUTh IIPUMEPBI MATEMATUHIECKUX OTKPBITHA POCCUNCKON U MUPOBOM
MaTEMaTUYECKON HAYKH.

3) Memanpeomemmnuie, BKIIOYAIOIIHE:

Vuusepcanvnvieyuebnvie nosnagamenvhvie 0elicmseus.
a) 6a30BBIC TOTUUECKHE ICUCTBUS:
- CaMOCTOSITENbHO (HOPMYNIHUPOBATh M AKTyAIM3UpPOBaTh NPOOIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;
- yCTaHaBIUBAaTh CYIIECTBEHHBIN MPHU3HAK WJIM OCHOBAHUS IS CPaBHEHUS, KIACCUPUKALUU H
00001IeHN ST,
- OTIPEIENATh LIEIH JIeATEIHOCTH, 33/1aBaTh apaMeTPhl U KPUTEPUH UX JOCTHKCHHUS,
- BBIABJIAATh 3aKOHOMEPHOCTH U ITPOTHBOPECYHA B paCCMAaTPHUBACMBIX SABJICHHUAX,
- BHOCHTH KOPPEKTHUBHI B JEATEIbHOCTb, OIEHUBATh COOTBETCTBHUE pE3YIbTATOB IIEIISM,
OLICHUBATb PUCKHU HOCHG}ICTBI/Iﬁ JACATCIIBHOCTH,



- pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUN KU3HEHHBIX MPoOIIeM;

0) 0a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUSA:

- BJIJIETh HABBIKAMHU YYE€OHO-HUCCIICIOBATEIIbCKOW M TMPOCKTHOW JIEATEIBHOCTH, HaBBIKAMHU
paspereHus mpoodIIeM;

- CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY TIOMCKY METOJOB PEIICHHS MPAKTHICCKHX
3aJ1a4, IPUMEHECHHUIO Pa3IMYHbIX METOJIOB TO3HAHUS;

- OBJAJICHUE BUJAMH JESATCIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHUS, €r0 HHTEPIPETalluH,
peoOpa3oBaHUI0 M TNPUMEHEHHIO B PA3IMYHBIX YYEOHBIX CHUTYallUsX, B TOM YHCIE IPH
CO3aHUH YYEOHBIX M COI[UATBHBIX TPOCKTOB;

- (hopMHUPOBAHKME HAYYHOI'O THIIA MBIILJICHUS, BJaJICHUE HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMH
MOHSATHSIMH U METOIAMU;

- cTaBuTh W (OPMYJIHPOBATh COOCTBEHHBIC 3a7a4d B OOpPa30BATEIBHOM JCSATCIBHOCTH M
YKU3HECHHBIX CUTYaIUsX;

- BBISIBJISITH IPUYMHHO-CIICICTBEHHBIC CBS3U M aKTYaJIM3UPOBATh 33/1a4y, BBIIBUTaTh THIIOTE3Y €€
pElICHHUS, HAXOUTh apTYMEHTBI JIUISl JIOKA3aTelbCTBA CBOMX YTBEPXKICHHUI, 3a/1aBaTh MapaMeTPhl
U KPUTEPUU PEIICHHMS,

- QaHAJIM3UPOBATH MOJYYCHHBIC B XOJIE PEIICHUS 3aa4u PE3yJIbTAThI, KPUTHYECKH OICHUBATH UX
JIOCTOBEPHOCTb, TPOTHO3UPOBATh U3MECHEHHUE B HOBBIX YCIIOBHSIX;

- JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OIICHUBATh IPHUOOPETECHHBIN OITBIT;

- pa3pabaThiBaTh IJIAH PEIICHUS MPOOJIEMBl C YYETOM aHaM3a MMEIONIMXCS MaTepHabHBIX U
HEMaTepUATBHBIX PECYPCOB;

- OCYIIECTBJIATH IICJICHANPABICHHBIA IMOMCK IEPEHOCa CPEICTB U CIIOCOOOB JEHCTBHUS B
poQECCHOHATIBHYIO CPEY;

- YMETh TIEPEHOCUTh 3HAHUS B MI03HABATEIBHYIO U MPAKTHUECKYIO 00JIaCTH KU3HEICITEIIBHOCTH;
- YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIACTEH;

- BBIZIBUTATh HOBBIC UJICH, IIPE/IaraTh OPUTHHAIBHBIC TIOXObI U PEIICHHMS,

- CTABUTH IPOOJIEMBI U 33]]a9H, JOITYCKAIONINE aTbTePHATUBHBIC PEIICHUS;

B) paboTa ¢ uHpopmaIuei:

- BJIaJIeTh HaBBIKAMU IOJIy4YeHUs] HH(POPMALUK U3 UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIbHO
OCYIIECTBIISITh TIOMCK, aHAJIHM3, CUCTEMATH3aIMI0 U WHTEPIPETAIHI0O WHPOPMAIMU PA3TUIHBIX
BUJIOB U (pOPM IPECTABICHHUS;

- cOo3JaBaTh TEKCThl B pa3jMuYHbIX (popMarax C yuyeToM Ha3HaueHusi MHPOpMaluu U ILEJIeBOI
ayJIUTOPUH, BBIOHpast ONTUMAIbHYIO (JOPMY MPEACTaBICHUS U BU3YyaIU3alLlUH;

- OOCHUBATh AOOCTOBCPHOCTH, JICTUTHUMHOCTDH I/IH(i)OpMaHI/II/I, €€ COOTBCTCTBHEC IIPAaBOBBIM H
MOpaJIbHO-ITUYECKHUM HOpMaM;

- HUCIOJIB30BATh CPCACTBA I/IH(l)OpMaHI/IOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B pPEeIICHUN
KOTHUTHBHBIX, KOMMYHHMKATUBHBIX M OpPraHU3allMOHHBIX 3aJad C coOdrofieHueM TpeOoBaHUM
APrOHOMUKHU, TEXHUKU O€30M1aCHOCTH, TUTHEHBI, PECYPCOCOEPEHKEHHS, TPABOBBIX U ITUYECKUX
HOPM, HOpM MH(OPMAIIMOHHOK 0€301acHOCTH;

- BJIaJIETh HAaBbIKAMU PAaCIO3HABAHUS UM 3alIUTHI HH(GOpMauu, HUHHOPMAITMOHHON O€301MacCHOCTH
JUYHOCTH.

Vuusepcanvnvie KomMmyHuKamuenvle 0etcmeus.
a) oOrieHue:
- OCYIIECTBIIATh KOMMYHHKAITUU BO BCeX cepax KU3HH;
- pacmo3HaBaTh HeBepOaJbHBIC CPEACTBA OOIICHUS, TOHMMATh 3HAYCHHUE COIMATBHBIX 3HAKOB,
pacmo3HaBaTh MPEANOCHITKA KOHMIUKTHBIX CUTYAIlM U CMSATYATh KOH(IUKTHI;
- BJIAJIETh Pa3IUYHBIMH CTIOCOOAMU OOIIIEHUS U B3aUMOJICUCTBUS;
- apryMEHTHPOBAHHO BECTHU JAHMAJIOT, YMETh CMATYaTh KOH(PIMKTHBIE CUTYaIUH;
- Pa3BEPHYTO M JIOTHYHO U3JIaraTh CBOIO TOYKY 3PEHHUSI C UCTIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB;



0) cOBMECTHasl IESITEIIbHOCTD:

- MOHUMATh U UCTIOJIb30BaTh MPEUMYILIECTBA KOMaHIHOW U HHIUBUAYATbHON pabOTHI;

- BbIOMpAaTh TEMaTHUKy M METOAbl COBMECTHBIX JAEHCTBMM C ydyeToM OOIIMX HHTEPECOB M
BO3MOKHOCTEHN Ka)KJOr'0 4JI€HA KOJUIEKTUBA;

- IIPUHUAMATh LM COBMECTHOM AEATEIBbHOCTH, OPraHU30BBIBATh U KOOPAMHHUPOBATh JCHCTBHUS
[0 €€ JOCTHXCHHIO: COCTABJIATH ILIAH JCHCTBUM, paCIpeNeisiTb pPOJIA C YYETOM MHEHUU
YYaCTHHUKOB, 00CYK/J1aTh pe3yJIbTaThl COBMECTHOU PabOTHI;

- OLCHUBATh KAa4YCCTBO CBOCIO BKJIaAa U KAXIOIO y4aCTHHKAa KOMaH/bI B O6IJ_II/II7I pe3yiibTar 1o
pa3paboTaHHBIM KPUTEPUSIM;

- npeajaratb HOBBIC IPOCKTBI, OLUCHHMBATL HACH C MNO3WIOHUHU HOBHU3HBI, OPUIMHAJIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

- KOOPOWMHHPOBATH M BBINOJHATH pabOTy B YCIOBUSAX PEAIBHOTO, BHPTYAIbHOTO U
KOMOMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

- OCYHICCTBJIATD IMO3UTHUBHOC CTPATCTUYCCKOC MMOBCACHUC B PA3JIMYHBIX CUTyalUAX, IIPOABIIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATHBHBIM.

Yuueepcanvuvie pezynsimuenvie 0elicmsus.
a) caMOOpTaHHU3aIUs:
- CaMOCTOSITENIbHO OCYIIECTBIISITh IO3HABATENbHYIO JAESTENbHOCTb, BBISBISTH MPOOJIEMBI,
CTaBUTh W (OPMYJIMPOBATH COOCTBEHHBIC 3aJadyd B O0Opa30BaTCIILHON JEATEIBHOCTH U
JKU3HEHHBIX CUTYallUsX;
- CaMOCTOSITENIFHO COCTaBJIATH IUIAH PEUICHHs MPOOJEeMBI C y4ETOM HMEIOLINXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOUYTECHUM;
- 1aBaTh OIIEHKY HOBBIM CUTYAIIHsIM;
- pacupsATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEANOYTECHUH;
- IeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €TI0, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;
- OLICHUBATh MPUOOPETEHHBIN OIIBIT;
- croco0cTBOBaTh (POPMHUPOBAHUIO U TIPOSIBJICHUIO IIMPOKOW IPYIUIIMK B Pa3HBIX OOJIACTIX
3HAHMA, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

- JaBaTh OIICHKY HOBBIM CHTYAIlMsM, BHOCHUTH KOPPEKTHBBI B JIATEIBHOCTH, OLICHHBAThH
COOTBETCTBHUE PE3YJIBTATOB LIEISIM;

- BJIaJIeTh HaBBIKAMH IO3HABATEIbHON peIeKCHH KaK OCO3HAHHs COBEPIIAEMbIX JCHCTBHUU W
MBICITUTEIBHBIX MPOIECCOB, HX PE3YIbTATOB M OCHOBAHHIA;

- UCIIOJIb30BATh MPUEMbI PEIICKCHH JJIsl OIICHKU CUTYAIlMH, BEIOOpA BEPHOTO PEIICHMS;

- YMETbh OLIEHUBATh PUCKH U CBOCBPEMEHHO NMPHHUMATH PEILICHHS TI0 HX CHIDKEHHIO;

B) SMOLIMOHAJILHBIN MHTEIJIEKT, Pe/noiaratoiuil copMUpOBaHHOCTb:

- CaMOCO3HaHUs, BKIIIOYAIOLIET0 CHOCOOHOCTh IOHMMATh CBOE SMOLIMOHAIBHOE COCTOSIHHUE,
BUJICTh HANpaBJICHUS PA3BUTHUS COOCTBEHHON SMOIMOHAILHON Cephl, ObITh YBEpEHHBIM B ce0€;
- CaMOpEeryJIMpOBaHUs, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTh 32
CBOE TOBEJIEHUE, CIIOCOOHOCTh aIaITUPOBATHCSA K OMOIMOHAIBHBIM M3MEHEHHUSIM M TPOSIBIISATh
TMOKOCTh, OBITH OTKPBITHIM HOBOMY;

- BHYTPEHHEH MOTHBALlUM, BKJIIOYAIOIIEH CTPEMJIEHHME K JOCTI)KEHHUIO 1€ U YCIEXY,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHHUE AEHCTBOBATh, UCXO/SI U3 CBOMX BO3MOXHOCTEH;

- OSMIAaTHUH, BKJIIOYAIOUIEH CMOCOOHOCTh IMOHMMATh 3MOIMOHAIBHOE COCTOSHUE JPYTHX,
YUUTHIBaTh €ro IMpPH OCYIIECTBICHUH KOMMYHHUKAllMU, CIIOCOOHOCTh K COYYBCTBUIO U
COIIEPEKUBAHMUIO;

- COLMaJbHBIX HABBIKOB, BKJIIOYAIOUIMX CIIOCOOHOCTH BBICTpauBaTh OTHOUIEHHS] C JPYTHMMH
JFOIbMU, 3a00TUTHCS, IPOSBIATH HHTEPEC U pa3periaTh KOH(IUKTHI;



T') MPUHSTHE Ce0s U IPYTUX JIFOJICH:

- IpUHHUMATDh CC6SI, IIOHHMMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

- IPUHUMATh MOTHBBI M aPTYMEHTHI IPYTUX JIIOJCH NIPU aHAJIM3€e PE3yIbTaTOB IEATSILHOCTH;
- IPU3HABATH CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIINOKH;

- pa3BUBaTh CIOCOOHOCTH TIOHUMATh MUP C MO3UIMH JAPYTOro YeJIOBEKa.

OK 0l1. BpiOupars cnocoObl pemieHus 3aaad  MNpodecCHOHATBLHON JIeATEIbHOCTH
IIPUMEHUTEIBHO K Pa3JIMYHbIM KOHTEKCTaM;

OK 02. Hcnonb3oBaTh COBPEMEHHBIE CpEICTBAa IOMCKA, aHAIU3a M HMHTEPIpETalUU
uHpOpMaUu U UHPOPMALMOHHBIE TEXHOJOTMU JJIS BBIIOJIHEHHUS 3a/1a4 NpoQecCHOHATHLHON
JeSITEIbHOCTH;

OK 03. [TnanupoBaTh ¥ peain30BbIBATE COOCTBEHHOE MPO(PECCHOHATBHOE U JINYHOCTHOE
pa3BUTHE, IPEIIPUHUMATEIBCKYIO JEITEIbHOCTh B MpodeccuoHANIbHON cdepe, MCIOIb30BaTh
3HaHUS M0 (PUHAHCOBOM IPAMOTHOCTHU B PA3JIMYHBIX )KU3HEHHBIX CUTYaIHIX;

OK 04. Db dexTuBHO B3aUMOICHCTBOBATh M padOTaTh B KOJUICKTUBE U KOMAH/IE;

OK 05. OcymiecTBisTh YCTHYIO M NMHCbMEHHYK0 KOMMYHHUKALIMIO Ha TOCYJAapCTBEHHOM
s3pike  Poccuiickoli ®enepanmui ¢ y4€TOM OCOOCHHOCTEH COIMAIBLHOTO W KYJIBTYPHOTO
KOHTEKCTa;

OK 06. IlposBisaTh TrpakJaHCKO-MATPUOTUYECKYIO IO3UIIMIO, JIEMOHCTPUPOBATH
OCO3HAHHOE TOBEJICHUE HA OCHOBE TPAIUILIMOHHBIX 00IIEYEIOBEYECKUX LIEHHOCTEH, B TOM YHCIIe
C Yy4eTOM TrapMOHHU3AlUM MEXKHAIHMOHAIBHBIX M MEXPETUTHO3HBIX OTHOIICHUN, MPUMEHSTh
CTaH/AapThl aHTUKOPPYILIUOHHOIO TOBEICHHUS;

OK 07. CogeiicTBOBaTh COXPAaHEHHUIO OKpPYXKAIOIIEH Cpefbl, pecypcocOepeskeHuto,
OPUMEHATh 3HaHWs OO0 U3MEHEHUM KIuMaTa, MPUHIMIBI OEepexIIMBOro IpPOU3BOJICTBA,
3¢ (heKTUBHO AeICTBOBATH B YPE3BBIYANHBIX CUTYAIIHSIX;

OK 08. Ucnonb3oBarh cpencTBa GU3NUECKON KyIbTYphl AJIsl COXPAHEHUS U YKPEIUICHUS
3I0pPOBbsI B Tpolecce MpodheccHoHaNbHON MeATENbHOCTH U TOJJCpKaHUs HEOOXOIUMOTO
ypOBHS (PU3HUECKOI MOATOTOBIEHHOCTH;

OK 09. Ilonb3oBarbcsi MpoecCHOHANBHON JOKYMEHTallMel Ha ToCyAapCTBEHHOM U
MHOCTPAHHOM $I3bIKaX.



2. CTPYKTYPA N COAEPKAHUE YYEBHOI'O IIPE/IMETA

2.1. O0beM y4eOHO HATPY3KHU M BHbI Y4eOHOH padoThl

Bun yueOHo# padoThI Koauuecmeo
uacoe

O0bém 00pa3oBaTeIbHON HATPY3KH 232
Bcero 3ansaTnii 226
B TOM YHCIIE:

nabopaTopHbIE PabOTHI -

IPAKTUYECKUE 3aHSITUS 34
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE cojiep:kaHue (conepxxanue 30
NPHUKJIATHOT0 MOYJIA)
Koncynbranun 2

Dopma npomercymounoi ammecmayuu — IK3aMeH 6




2.2. TemaTnuyeckuii IJIaH U coaepxxkanue yueoHoro npeamera O/[.04 Mamemamuka

Oo0bem, akan. 4/ B | @opmupyembie | YpOBeHb OCBOCHHS
HaumeHoBaHue Conep:xxanue ydye0HOro marepuasa u Gopmsl TOM 4yucJie B popme o0mmue
pa3iaesioB U TeM OPraHu3alyu AesATeJbHOCTH 00y4aloIuXcs NPaKTHYeCKOi KOMIIeTeHIIHH
NO/ITOTOBKM, 33124
1 2 3 4 &)
Pa3nes 1. Auaredpa m Hayaj1a MATEMAaTHYeCKOI0 aHAJIN3a 47
Tema 1.1. Coaep:xxanue yueOHOro MaTepuaJia 16
Yucaan 1. Panvonanpubie unciia. OOBIKHOBEHHBIC M ICCATHYHBIC OKO01, OK 02, 1
BbIYHUCJIEHUS IpoOu, TPOLIEHTHI, OECKOHEYHBIC IMEPUOJAMUYECKHE APOOH. OKO03, OK 04,
Apudmerndeckue ornepanuyd C parndoOHAIbHBIMH YHCIIAMH, OKO05, OK 06
npeoOpa3oBaHUsl YHCIOBBIX BBIpaKeHHWH. [IprMeneHue 4
npobeil U MPOLEHTOB ISl PElleHUs] MPUKIAIHBIX 33a]a4 U3
pa3IMYHBIX OTpacied 3HAHMM M  pEeaJbHOM KU3HU.
IIpoyenmmuvle gvluucienus 8 NpopeccuoHaIbHbix 3a0a4ax
2. JelicTBUTENBHBIE qucna. PanmonansHbie u 2
UppalnyoHalibHble Yucla. ApUPMETHYECKHE OIEepaluu C
NeNCTBUTENbHBIMU YuciaMu. [IpuGnukéHHbIe BHIUMCIICHMUS, 2
MpaBWJia OKPYTJEHHS, TPHUKUAKA U OILIEHKa pe3yJbTaTa
BBIYUCIICHHI.
3. Crenenp ¢ menbiM mokaszareneMm. CranmapTHas ¢dopMma 2
3allUCH  JIEHCTBUTENBHOrO  uucia.  Mcnonb3oBaHue 5
noaxonsuel Gopmbl 3amUCH JEHCTBUTENBHBIX YHMCEN JUIS
pelIeHNs MPAKTUYECKKX 3a7a4 U IPEACTABICHUS JaHHbIX.
4. Apudmernyeckuii KOpEeHb HATypaJbHOW CTEINEHHU. 1
JlelictBus ¢ apu(METHUECKUMH KOPHSAMHU HaTypalbHOU 2
CTETEHH.
5. CHuHyC, KOCHHYC M TaHT€HC 4YHCIOBOTO apryMeHTa. 5 1
ApKCUHYC, apKKOCHHYC, ApKTaHI'€HC YUCJIOBOT0 apryMeHTa.
B ToM unc/ie NPaKTHYECKHUX 3aHATHH 4
1.Beruucnenue apudMeTnuecKux KOpHeH, CuHyca, KOCHHyca 4 2

Y TAHT€HCA YKCJIOBOI0 apryMeHTa.




Tema 1.2. Coaeprxanue yueOHOro MaTepuaJia 14 OKO01, OK 02,
YpaBHeHnus u 1. ToxxzecTBa U TOXKIECTBEHHBIC MPEOOPa30BaAHUSI. 1 OKO03, OK 04, 1
HepaBeHCTBAa > OKO05

2. Ilpeobpa3oBaHue TPUTOHOMETPUYECKUX BBIPAKEHUI. 5 1

OCHOBHbIE TPUTOHOMETPUYECKHE (POPMYIIbI.

3. YpaBHeHue, KOpeHb ypaBHeHHs. HepaBeHCTBO, pelieHue 5 1

HEpaBeHCTBA. MeTo1 UHTEPBAJIOB.

4. PenieHue 1enbix U IpOOHO-PALIMOHAIBHBIX YPAaBHEHUH U 5 2

HEPABEHCTB. 5

Pemienue uppanoHaJIbHBIX YPaBHEHUI U HEPAaBEHCTB.

5. Periennie TpUroHOMETPUUECKUX YPaBHEHUI. 2 2

6. IlpumeHeHue ypaBHEHH M HEPaBEHCTB K PEUICHUIO 2

MaTeMaTHYeCKUX 3aJad M 3ajad M3 pa3InyHbIX olsacTeit 2

HAYKHU U PEAJIbHOM KU3HMU.

B TOM uHc/ie IPAKTHYeCKUX 3aHATHH 3

1. Peuienue TpUroHOMETPUUYECKUX BBIPAXKEHUH, YpaBHEHUN 3 2

U HEPABEHCTB.
Tema 1.3. Coaepxanue y4eOHOro MaTepuaJa 10 OKO01, OK 02,
DYyHKIUHA U 1. ®ynkmus, cnocobbl 3amanus  QyHkmuu.  [padux 1 OKO03, OK 05, 1
rpadpuxu ¢bynkiun. BzanMuo obpaTHbie HYHKIUH. OKO07

2. O0nacTh onpeeneHnsl 1 MHOXKECTBO 3HaUE€HUN (QyHKIUH. 2

Hymu ¢pynkuuu. IIpomMexyTky 3HaK MOCTOSHCTBA. YETHBIE U 2

HEYETHBIE PYHKIIMH.

3. CreneHHas ¢QyHKIOMS C HaTypajJbHbIM U  LEJbIM 2

nokasareneMm. E€ coiictBa u rpadux. CBoiictBa U rpaduk 2

KOPHSI N-OM CTENEHM.

4. TpuroHomerpuyeckas OKpPYXHOCTb,  OIpeJeJeHHE 5 1

TPUTOHOMETPUUYECKUX (DYHKIMN YHUCIOBOIO apryMEHTa.

B ToM 4ync/ie NPaAKTHYECKUX 3aHATHH 3

1. IToctpoenue rpagukoB QYyHKIHHA. 3 2
Tema 1.4. Hauana | Conep:xanmne y4e0HOro MaTepuajia 4 OKO01, OK 02,
MaTeMaTH4ecKoro | 1. ITocie1oBaTeabLHOCTH, CIIOCOOBI 3aaHus 1 OKO03, OK 04, 2




aHaJInu3a

nocJieoBaTeIbHOCTEN. MOHOTOHHBIE ITOCIIENOBATEIILHOCTH.

2. Apudmernyeckas U TeOMETpUYECKash MPOTPECCUU.
beckoneuno yObIBaromass Te€OMETPHYECKAs IPOTPECCHS.
Cymma  OeckOoHEYHO  YyOBIBaloOmed  TI'€OMETPUUYECKOU
IIPOrPECCUHU. ®opmyna CJIOXHBIX MPOLICHTOB.
Hcnonb30BaHue NpoOrpeccuu Jyisl pelieHusl pealbHbIX 3a/1a4
IIPUKJIAIHOTO XapaKTepa.

B TOM unc/ie NPAKTHYECKUX 3aHATHI

1. Pemrenue 3a1a4 1o YMCIOBOH MMOCIIEN0OBATEIHLHOCTH.

[

OKO05, OK 06,
OK 09

Tema 1.5.
MHuo:kecTBa M
JOTHUKA

Coaep:xanue yueOHOro MaTepuaJia

1. MHoXecTBO, onepanud HajJ MHOXeCTBaMH. JluarpaMmbl
Ditnepa—Benna. I[lpuMeHeHrne TEOPETUKO-MHOKECTBEHHOTO
arrapara JiJisl ONUCAHUS PEaJbHBIX MPOLECCOB U SIBJICHUI,
MIPU PEIICHUH 33/1a4 U3 IPYTUX YUYEOHBIX IPEIMETOB.

2. OnpeﬂeneHI/Ie, TCOpPEMaA, CIICACTBUC, 10KA3aTCIbCTBO.

OKO01, OK 02,
OKO03, OK 04,
OKO05, OK 06

Pa3gen 2. T'eomerpus

41

Tema 2.1.
Ilpsimble u
IVIOCKOCTH B
NPOCTPAHCTBE

Coaep:xaHue y4eOHOro MaTepuaJia

19

1. OcHoBHBIE TOHSTUS CTepeoMeTpuu. Touka, mpsmas,
MIJIOCKOCTh, MPOCTpaHCTBO. [loHATHE 00 aKCHOMAaTHUYECKOM
MIOCTPOEHUHU CTEPEOMETPUM: AKCHOMBI CTEPEOMETPUU H
CJIICACTBHUA U3 HUX.

2. B3auMHOe pacmnonoxeHue NpsSMBIX B IPOCTPAHCTBE:
NepeceKaroIInecs,, Mapaule]IbHble M CKPEIIMBAOLINEC
npsamsele.  IlapamienpHOCTH NpsAMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE: MapajljiesIbHbIE MpsSMble B IMPOCTPAHCTBE,
NapaJUIEIbHOCTD TPEX NPAMBIX, MAPAJLIEIBHOCTh MPSIMON U
IJIOCKOCTH. YTJIBI C COHANpPaBJIEHHBIMH CTOPOHAMH, YIOJ
MEXIy MpsMbIMH B mpocTpaHcTBe. 3.IlapamienbHOCTb
IUIOCKOCTEH:  NapajjielbHble  IUIOCKOCTH,  CBOMCTBA
NapajuIeIbHbIX IIJIOCKOCTEM. IIpocreitmme
MIPOCTPAHCTBEHHbIE (DUTYPBI HA TUIOCKOCTH: TETpa’ap, KyoO,
napajielienune]l, IOCTPOCHUE CeueHui. [Ipsamvie u
NIOCKOCMU 8 Npakmuyeckux  3aoauyax.  Bzaumnoe

OKO01, OK 03,
OKO04, OK 07,
OK 08




pacnonodcenue npamvlx 6 npocmpancmee. llapannenvrHocmo
npAMOl U NIOCKOCMU, NApAllelbHOCMb  NI0CKOCMell,
nepneHOUKyIapHOCmb niockocmell. Pacnonoscenue npamuix
u nrockocmel 6  OKpyxcarmuem — mupe  (npupooe,
apxumexmype, mexHuKe).

4.  IlepneHOUKYyJISIpHOCTb  OPSIMOM M IUIOCKOCTH:
NEPIECHIUKYJISIDHBIE IPAMBIE B IIPOCTPAHCTBE, IPSIMBIC
MapajuleJIbHbIE W INEPHEHIUKYISPHBIE K  IIIOCKOCTH,
IIPU3HAK MEPHEHAMKYJIAPHOCTH MpPSIMOW M  IUIOCKOCTH,
TeopeMa O MPSIMOM NEPNEHIUKYISPHON MIOCKOCTH. YTJIbI B
IIPOCTPAHCTBE: YroJI MEXIy MpsAMOM U IUIOCKOCTBIO,
JBYI'PAHHBIA yTOJ, JIMHEWHBIA YroJ JBYTPaHHOIO YIJIA.
[lepneHuKyIslp ¥ HaKJIOHHBIE: PAaCCTOSHUE OT TOYKH [0
IJIOCKOCTH, PAacCTOSSHHE OT NPsIMOM A0  IUIOCKOCTH,
npoeKkus GUrypel Ha IUIOCKOCTh. S.IlepneHnukynspHOCTb
IJIOCKOCTEM:  NPHU3HAK  IEPHEHIUKYISIPHOCTH  JBYX
mI0cKocTe. TeopeMa o TpEX neprneHauKysapax. [lpsawvoie u
niockocmu 6  npakmuyeckux — 3aoayax.  Bzaumnoe
pacnonodcenue npamvlx 6 npocmpaucmee. llapannenvHocmo
npAMoU U NAOCKOCMU, NApanlelbHOCMb  NIA0CKOCmel,
nepneHouKyIapHocmy niockocmeil. Pacnonosicenue npamuoix
u naockocmel 6  OKpydcaiowjem — mupe  (npupooe,
apxumexmype, mexHuxe).

B ToMm uucie NMPAKTUYICCKHUX 3aHATHI

1. Pemienue 3a1a4 Ha pacnoyIOKEHUE MPSAMBIX M IUIOCKOCTEN
B ITPOCTPAHCTBE.

Tema 2.2.
MHororpanHHuKu

Conep:kaHue y4eOHOro MaTepuaJia

1. TlonsiTHE MHOTOTrpaHHUKA, OCHOBHBIE  3JIEMEHTHI
MHOI'OTPaHHUKA, BBIITYKJIbIE u HEBBIITYKJIbIE
MHOTOTPaHHHUKH, pa3BEPTKAa MHOrorpanuHuka. 2.Ilpusma: n-
yrojipHas MPU3Ma, TPAHW U OCHOBAHHWsI MPU3MBI, NpsAMas U
HaKJIOHHas TPU3MbI, OOKOBas M TIOJHAs IOBEPXHOCTb
MIPU3MBL. [Tapamienenunen, IPSIMOYTOJIBHBIN

OKO1, OK 04,
OKO06, OK 07,
OK 08




napajienenunes u ero cpoicrea. 3.Ilupamuna: n-yrompHas
nupaMuja, TCpaHd M OCHOBaHUE MHUpaMHIbl, OOKOBas
U TO0JNHAs IOBEPXHOCTh IHUpaMHUAbI, MpaBWIbHAsI W
yceu€HHasi MUpaMuja. DIEeMEHTbl MPU3Mbl M MHUPAMHJBL.
[IpaBwiibHBIE MHOIOIPAaHHUKM: TIOHSATHE IPABUIBHOIO
MHOTOTpaHHHMKA, NpaBWJbHAs MpHU3Ma U [paBWIbHAA
nMpaMuza, [paBuUjbHas  TPEYrojpHas NHUpamMuga U
MIpaBWIbHBIN TeTpasap, KyO. [IpencraBnenue o npaBUIbHBIX
MHOTOTpaHHHMKAaX: OKTa3Ap, JAOJAEKa’Ap U HUKOcadp.
Ceuenusi mpU3MbI M IUPAMUJIBIL.

2. CuMMeTpusi B TIPOCTPAHCTBE: CUMMETPUS OTHOCUTEIHHO
TOYKH, NPAMOM, IUIOCKOCTH. OJEMEHTBl CUMMETPUU B
ApaMuax, napajuieienuneaax, IIPaBUJIbHBIX
MHOTOTrpaHHUKaXx. [Ipumepsi cummempuii 8 npogheccuu.

3. DBbluncienne 3J€MEHTOB MHOTOTPAaHHUKOB: pEOpa,
nuaroHanu, yriasl. [lnomans OOKOBOM MOBEPXHOCTH H
IIOJIHOM  IIOBEPXHOCTHM  NPAMOW  IPU3MBI,  IUIOIIAJb
OCHOBaHUH, TeopemMa O OOKOBOl TOBEPXHOCTH MPSIMOMA
npusMbl. [1momans 60KOBOI MOBEPXHOCTH U MOBEPXHOCTH
MPaBWIBHOM MHUPAMHUIBI, TEOpEMA O IUIOLIAJA YCEUEHHOMU
nupamuael. [lonstue o0 o00béme. OOBEM mNHpPaMHIBbI,
IIPU3MBL.

4. IlonoOHble Tena B npocTtpaHcTBe. COOTHOMICHUS MEXTY
IUIOIIASIMM  TTIOBEPXHOCTEH, 0O0BEMaMU MOJOOHBIX Tell.
Ilpumepwl cummemputi 6 npogheccuu.

B ToM 4nciie NpaKTHYECKUX 3aHATHI

1. Pemienue 3a1a4 10 MHOTOI'PaHHHUKAM.

Pa3znen 3. BepoATHOCTBH M CTATUCTHKA

18

Tema 3.1.
CoobITHS,
cly4YyalHble
BeJIHYMHBI

Coaep:xxanue yueOHOro MaTepuaJia

18

1. TIlpencraBneHue MaHHBIX C TIOMOINBIO TaONHI] U
JUarpaMM. Cpennee apudmernyeckoe, MeJnaHa,
HauOoJIbIlIee ¥ HAMMEHBITIEE 3HAUYCHUSI, pa3Max, TUCIICPCUS
Y CTaHJIaPTHOE OTKJIOHEHHE YHCIOBBIX HAOOPOB.

OKO02, OK 03,
OKO05




2. CnydJaifHble SKCIIEPUMEHTHI (OMBITBI) W CIy4ailHbIC
coOBITHS. DIIeMeHTapHbIe cOOBITHSI (MUCX0/bl). BeposTHOCTD
CIIy9aifHOTO COOBITHS. BIM30CTh YacTOTBI U BEPOSTHOCTH
coOpiTuii. Ciy4aifHble ONBITBI C PaBHOBO3MOXHBIMU
JJIEMEHTAPHBIMU COOBITUSMU. BeposTHOCTH COOBITHIA B
OIBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.
Beposamnocmu 8 npogheccuoHanbHbIX 3a0auax.
Omuocumenvnas uyacmoma coObImus,  CBOUCMBO  ee
YCMOUYUBOCMU. Cmamucmuyeckoe onpedenenue
seposimuocmu. Oyenka geposimHocmu coOblmusl.

3. Onepanuu Haja COOBITHSIMU: IepeceueHue, 0ObeTMHCHIE,
MIPOTHBOIOJIOXKHBIE  coObITHA.  Jlmarpammbel  Dinepa.
PopMyiia CII0)KEHUS] BEPOSITHOCTEM.

4. VcioBHas BEPOATHOCTb. YMHOXXEHHE BEpPOSTHOCTEH.
HepeBo caydaitHOro »skcnepuMeHTta. Dopmyna IMOITHON
BeposTHOCTH. He3aBucuMble COOBITHSI.

5. KomOunatopaoe npaBwiio ymMHOxkeHHs. [lepecTaHoBKH 1
¢dakrtopuan. Yucno coueranuid. TpeyronpHuk Ilackans.
®opmyna bunoma HeroToHa.

6. bunapublil ciydaliHbIi ONBIT (UCHBITAHUE), YCHEX H
Heynavya. HezaBucumble ucnbitTanus. Cepusi HE3aBUCHUMBIX
UCHbITAaHUH 10 mnepBoro ycnexa. CepHs He3aBHUCUMBIX
ucnbpITaHui bepryium.

7. CnyuaifHas BenuuuHa. PacnpezneneHue BepOsSTHOCTEH.
JuarpamMma pacnpeneneHus. [IpuMepsl pacnpeneieHui, B
TOM  4YHCle, TeoMeTpuYeckoe U  OMHOMHAJIBbHOE.
Bepoamnocmo 6 npogheccuonanvrblx 3a0auax.
OmHuocumenvnas  wacmoma cobOblmMus,  CE0UCMBO  ee
YCMOU4UoCmu. Cmamucmuueckoe onpedenenue
sepossimuocmu. Oyenka eposimHOCIU COObIMUAL.

B ToM 4ync/ie NPaAKTHYECKHUX 3aHATHH

1. OnpenienieHrie BEpOSITHOCTEM.

Hroro 3a 1 cemectp:

1064




Pa3zgen 1. Aaredpa u Hayajia MaTeMaTHYeCKOI0 aHAIU3a 73
Tema 1.6. YUucana | Conepxxanue y4eOHOro MaTepuasa 12 OKO1, OK 02,
U BbIYHCJICHUSA 1. Harypaneubie U uenble uucia. [IpusHaku aemumocTu 5 OKO03,0K 05, |2
LIEJIbIX YUCEIL. OKO07
3. CreneHb C pallMOHAIBHBIM ITOKA3aTEJIEM. 1 2
4. CBoiicTBa CTEIEHHU. 2
5. Jlorapudm uucna. Jlocapugmvl 6 npupode u mexmuxe. 2
IIpumenenue nocapupma. Jlocapugpmuueckas cnupane 6
npupode. Ee mamemamuueckue ce0ticmaa. 4
6. J[lecaTudHbIe U HaTypaJIbHBIC JTOTapUPMBL. Jlocapugmol 3
6 npupodoe u mexuuxe. Ilpumenenue nocapughma.
Jlocapugpmuueckas  cnupanb 6  npupoode.  Ee
MamemamuyecKue ceolcmaa.
Tema 1.7. Coaep:xaHue y4eOHOIro MaTepuaJia 20 OKO1, OK 02,
YpaBHeHus u 1. IlpeobpazoBaHue BRIPAKEHU, COJIEPKAIIHNX JOrapu(MBI. 2 OKO03,0K 05, |2
HepaBeHCTBA 2. TlpeoOpa3zoBaHHe BBIPAKEHHIA, COACP)KAIIUX CTETICHU C 9 OKO07 2
palMOHAJIbHBIM MOKA3aTEJIEM.
3. Ilpumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB. 2 2
4. IToka3zaTenbHblE YPaBHEHHS U HEPABEHCTBA. 3 2
5. JlorapudmMuyeckue ypaBHEHUS] 1 HEPABEHCTBA. 3 2
6. Cucrembl TMHEHHBIX YpaBHEHUH. PeleHue mpukiaaHbIx 2
3a1a4 c IIOMOIIBIO CUCTEMBI JIMHEWHBIX 3
ypaBHEeHUA.CUCTEMbI M COBOKYIHOCTH  pallMOHAJIbHBIX
YpPaBHEHUI U HEPABEHCTB.
7. IlpumeHeHHMe ypaBHEHHMH, CHCTEM M HEPABEHCTB K 2
pEIICHUI0 MaTeMaTHYECKUX 3a/1ad M 3a7ad W3 PazIIHIHBIX 3
o0siacTeil HayKH U pealbHOM XKHU3HH.
B ToM 4nciie NPpaKTHYECKUX 3aAHATHI 2
1. Pemenue norapupMudeckux BbIpAKEHUH, ypaBHEHHI, 5 2
HEPaBEHCTB, CUCTEMBbI JIMHEHHBIX YpaBHEHHI.
Tema 1.8. Coaepxanue yueOHOIro MaTepHuaJia 14 OKO01, OK 02,
DyHKIMHT U 1. ®ynxuusa. llepumoguueckue ¢yHkuu. IIpomexyTku 3 OKO03,0K 05, |2
rpagpuxku MOHOTOHHOCTH ~(QYHKIMH. MakCUMyMbl ¥ MHUHHUMYMBI OKO07, OK 09




¢bynkuuu. Hanbonpmiee 1 HauMeHbIIee 3HaUeHUE (QYHKIMA
Ha MIPOMEXKYTKE.

2. Tpuronomerpuueckue GyHKINHU, UX CBOHCTBA U TPa(UKH.

3. IlokazarenpHas u Jsorapudmudeckas (QYHKIUH, HX
CBOWCTBA U IpadHKu.

4. WcnonpzoBanue rpadukoB QyHKIUE A0 pemeHus
YPaBHEHUU U JIMHEUHBIX CUCTEM.

5. Ucnonb3oBanue rpadukoB (pyHKIMA A MCCIETOBAHUS
MPOLIECCOB

U 3aBUCHMOCTEH, KOTOphIe BO3HUKAIOT MPH PEIICHUH 3a/1a4
U3 IPYTUX y4eOHBIX IPEJIMETOB H PEAIbHON JKU3HH.

B ToMm uncae NMPAKTUYICCKUX 3aHATHIl

1. IToctpoenne rpadukoB QYHKITHIA.

Tema 1.9. Hauaua
MATEeMATHYECKOro
aHaJIM3a

Coaep:xanue yueOHOro MaTepuaJia

27

1. HempepbiBHble QyHKIHH. MeToa HHTEpPBAJIOB s
pelieHus HepaBEHCTB.

2. IIpousBoanas ¢pyHkimu. ['eomerpuueckuii 1 Gusndeckuii
CMBICII ~ TIPOM3BOIHOWU.  Haxoowdenue — onmumanbHO20
pesyibmama ¢ NOMOWDbIO NPOU3BOOHOU 6 NPAKMUYECKUX
3a0ayax.

3. IlIpousBoaHble 3i1eMeHTapHBIX (QyHKUUH. DopmyIibl
HaxOXJECHUsA IPOU3BOJHOM CYMMBI, IPOU3BEICHUA W
yactTHoro  QyHkuuil.  Haxoocdenue — onmumanvHozo
pesyibmama ¢ NoMOWbI0 NPOU3BOOHOU 6 NPAKMUYECKUX
3a0ayax.

4. IlpuMmeHeHre NMPOU3BOJAHOM K HCCIENOBAHUIO (YHKIMI
Ha  MOHOTOHHOCTH W  3KCTpeMyMbl.  Haxoowcoenue
ONMUMATLHO20 Pe3yIbmama ¢ NOMOWbIO NPOUIBOOHOU 8
NPAKmMu4ecKux 3a0a4ax.

5.Haxoxnenue HauOonbliero M HAaMMEHbBILIETO 3HAUYECHUS
(GYHKIMH Ha OTpE3Ke.

6. [Ipumenenne  OpOU3BOJHOM  JUIi  HAXOXKACHUSA
HAWIY4YlIEro pelieHus B NPUKIAIHBIX 3ajadax, st
ompeieJIeHUs] CKOPOCTH Tpoliecca, 3aJlaHHOr0 (opMyIIon

OKO01, OK 03,
OK04, OK 06,
OKO07




i rpaduroM. Haxoodrcoenue onmumanibHo20 pe3yivmama ¢
NOMOWBIO NPOU3BOOHOU 8 NPAKIMUYECKUX 3A0aAYaXx.

8. IlepBoobpa3znas. Tabauia nepBooOpas3HbIX.

9. UHTerpai, ero reoMeTpuIecKuil 1 GU3MIECKUI CMBICI.
10.Beriuucnenne wuwHTEerpana 1mo  ¢opmyne HerooTroHa—
JletiOHu1A.

B ToMm yncie NMPAKTUYICCKUX 3aHATHIl

1. Berunciaenue npou3BOAHON, IEPBOOOPA3HOM, HHTETpaIa.

Pazgen 2. T'eomerpus

Tema 2.3. Teaa
BpallleHust

Coaep:xaHue y4eOHOro MaTepuaJia

1. Hunuaapudeckas MOBEPXHOCTb, oOpazymoiue
LMAJUHIPUYECKOW IIOBEPXHOCTH, OChb LMJIUHIPUYECKOU
noBepxHocTd.  [unmuuap:  ocHoBaHuss U OOKOBas
MOBEPXHOCTh, 00pa3yroIiass U OCbh, IJIOMIaAbr OOKOBOM M
MOJIHOM TOBEpXHOCTU. [Junumop, xowyc, cgepa u wap.
OcHogubie  cgolicmeéa npamMo2o Kpy208020  YUIUHOPA,
npAMO20 Kpy208020 KOHyca. M3o0padsiceHue men epaujenus
HA NJIOCKOCMU.

2. Konuueckas TMOBEpPXHOCTb, 0Opa3yrolife KOHUYECKOU
MMOBEPXHOCTH, OCh M BEpIIMHA KOHUYECKOW TMOBEPXHOCTH.
Konyc: ocHoBaHuMe u BeplIMHA, oOOpasyom@as #u OCh,
TUTOIIAh OOKOBO M TIOJTHOM MOBEPXHOCTH.

3.YceuéHHbIN KOHYC: 00pa3yolire U BhICOTa, OCHOBAHUS U
OOKOBasi TOBEPXHOCTb. [Ipedcmasnenue 06 YCceuéHHOM
koHyce. Ceuenus Kouyca (napaiieibHoe OCHOBAHUI U
npoxoosujee  uyepes  GePUIUHY),  CeYeHUs  YUIUHOPA
(napannenvro u nepneHOUKYISAPHO OCU), CeUeHUsIX uapa.

4, Chepa m map: UEHTp, paauyc, AUAMETpP, TUIOIIAIb
noBepxHOCTU cdepbl. BzanMHoe pacmnonoxkeHue cdepsl u
IJIOCKOCTH, KacaTejbHas IUIOCKOCTh K cdepe, Miomaab

cdepsl.

5. M3obpaxenue Ten BpamieHHUs] Ha TUIOCKOCTU. Pa3BépTka
LWIMHAPA U KOHYca. Pazeépmka yunuHopa u Kouyca.

OKO01, OK 04,
OKO06, OK 07




6. KomOmHammm Tenm BpamieHUss W MHOTOIPAaHHHKOB.
MHororpanHuK, OmHMCcaHHBIA OKoJO  cdepbl, cdepa,
BITMCAHHAsl B MHOT'OI'PaHHUK, WJIM TEJIO BPALICHHUSI.

7. Ilonstue 00 00bEMe. OCHOBHBIE CBOMCTBA 00BHEMOB TeEII.
Teopema 00 00bEME TPSIMOYTOJIBHOTO MapajlieNienuIe a u
cienctBus u3 He€. O0BEM HUIUHAPA, KOHYCA.

8.00béM 1m1apa u miomaas cepsl.

9. INono6ubie Tena B mpocTpancTBe. COOTHOUICHUS MEXKTY
TUIOIIASIMH [TOBEPXHOCTEH, 00bEMaMH MOTOOHBIX TEIL.

10. Ceuenus mwmHApa (MapauieIbHO U MEPIICHAUKYIISIPHO
OCH), CEYEeHHS KOHyca (mapajyieIbHOE OCHOBAaHUIO W
MIPOXO/ISAIICE Yepe3 BEPIIMHY ), CCUCHHS I1apa.

B ToMm uucae NMPAKTUYICCKHUX 3aHATHIl

1. Berunciienne 3J1eMEHTOB U HOBerHOCTeﬁ TCJI BpalllICHHUS.

Tema 2.4. Coaep:xxanue yueOHOro MaTepuaJia OKO1, OK 03,
BexTopbl n 1. Bektop Ha MIOCKOCTH M B mpocTtpaHcTBe. ClloXeHHe u OKO04, OK 07
KOOPJMHATHI B BBIYUTAHUE BEKTOPOB.
NPOCTPAHCTBE 2.YMHOXEHHE BEKTOpa Ha 4ncio. Pa3noxkeHue BeKTopa 1o
TpEM HEKOMIUIAHAPHBIM BEKTOPAM. IIpaBuio
napajuienenunena.  PemieHne  3amad,  CBA3aHHBIX €
IIPUMEHEHHUEM IIPABWII ACUCTBUN C BEKTOPAMH.
2. TlpsimoyronpHas cucTEMa KOOPJAMHAT B IPOCTPAHCTBE.
Koopaunats! Bekropa. [Ipocreiimme 3anaun B KOOpAUHATAX.
Yron wmexny Bektopamu. CkansipHOoe TpPOU3BEICHUE
BEKTOPOB. BplunciieHne yrioB MexAy MNpsSMBIMH U
IJIOCKOCTSAMU.  KOOpAMHATHO-BEKTOPHBIM ~ METOA  IIPH
pELICHNN T€OMETPUYECKUX 3a/1ay.
B ToM 4nc/ie NPaAKTHYECKHUX 3aHATHH
1. BeinonHeHue AeCTBUIM HaJ BEKTOPaMH.
Paznen 3. BeposiTHOCTBL M CTATUCTHKA
Tema 3.2. Cojaepixanue yueOHOro MaTepuasia OKO02, OK 03,
Cayuaiinbie 1. YwucnoBble XapaKTEPUCTUKH CIyYaWHBIX BEIMYUH: OKO05
yHciaa MaTEMaTHYECKOE O0)KHMJAHUE, AMCIEPCUs] W CTaHAApTHOE




OTKJIOHEHHE. [Ipumepsl NpPUMEHEHHS MATEMATHYECKOTrO
OKMJIaHWS, B TOM UHCJIE B 3aJadyax M3 IOBCEIHEBHOU
XKU3HU. MaremMaTH4eckoe OXHJIaHue OWHApPHOW CIydaiHOM
BEJIMYMHBI. MaTeMaTH4YecKoe 0XKUAAHUE CYMMBI CITy4alHbIX
BEJIMYMH. MareMarndyeckoe OXHUJAaHuEe U JUCIEPCUS
reOMETPUUYECKOT0 M OMHOMHAIILHOTO paclpe/IesIeHUN.

2. 3akoH OOJIBIIUX YHCET U €ro Pojib B HAyKe, MPUPOJIE U

. . 2
ob1ecTBe. BeiOOpouHBbIi METO/1 UCCIIEIOBAaHUH.
3. IIpumepbl HENIPEpPBIBHBIX CIIydalHBIX BenuuuH. [loHsTHE
O IUIOTHOCTH pacHpelesIeHus. 3ajadyd, MNpUBOAAILUE K 2
HOpMaJbHOMY pacupenenacHuro. IloHatue 0 HOPMaIbHOM
pacnpeeiIeHUN.
B ToM 4nciie IpaKTHYeCKUX 3aHATHH 2
1. Pemenue 3amau Ha HAXOXKIEHUE MATEMaTHYECKOIO 2
OJKUJaHUSI.
Hroro 3a 2cemectp: 1184
DK3aMeH : 64
Koncynpranun: 2q
Bceero:

2324




3. YCJIOBUSA PEAJIMBALIMU ITPOI'PAMMBI YYEBHOI'O ITPEJIMETA

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MATEPHAIbHO-TEXHHYECKOMY 00ecreyeHnIo
Peanm3arnus mporpaMMbl JUCITUTUIMHBI TPEYOET HATHMYUS y9eOHOTro KaOUHETa MaTeMAaTHKH.
O06opyaoBaHue yueOHOTO KaOHWHETAa:

- IOCAZI0YHbIE MECTA M0 KOJIMYECTBY O0YHArOIIUXCS;

- pabouee MecCTO MpenoaBaTesns

Texanveckue cpeacTBa 0OyueHHUS:
- HOYTOYK;
- IPOEKTOP C MYJIbTUMEIUHHBIM SKPAHOM.

3.2. UudopmanmonHoe odecriedeHue 00yueHust

Ilepeyenb pexomeHayeMbIX Y4yeOHbIX H3AaHuil, VHTepHeT-pecypcoB, HAONOJHUTEIbHOM
JIUTEPaTypbl

OCHOBHBIE UCTOYHUKHU:

1. Maremaruka: yueOHuk/ bammakoB M.U.- 2-¢ wm3xa., crep. - M: KHOPYC, 2019.
(Cpennee npodeccruoHanbHOE 00pa30BaHUE)

2. Maremaruka: anreOpa W Hadaja MaTeMaTHYECKOTO aHan3a, reoMmerpus. Anredpa u
Hayaja MaTtematuHueckoro ananuza. 10-11 knacc. Anumos 1. A., Koxsarun FO.M., Tkauesa M.B.
u apyrue. - M: Ilpocsemenue, 2022.

3. Maremaruka: anreOpa ¥ Hayajla MaTeMaTUYECKOro aHaiu3a, reomeTpus. ['eomerpus.
10-11 xmacc. Aranacsa JI.C., byry3oB B.®., Kagomue C.b. u apyrue. - M: IIpocBemenue,
2022.

4. MaremaTtuka: anreOpa M Hayala MaTeMaTHYECKOro aHaimsa, reomerpus. 10-11
KJacchl. Anredpa u Havana MaTeMaTuyeckoro aHanusa. B 2 u. Yacts 1: Y4yeOHuUK a5 yyammxcs
o0pa3oBaTeNbHBIX Oopranu3anuii (6a3oBeiid ypoens)/Mopakosud A.I'., Cemenos I1.B.; Yacts 2.
3agauHuK Ui yyaluxcs o0pa3oBaTebHbIX opranu3aiuii (6a3osblil ypoBens)/ Mopakosuy A.T'.
u apyrue; nox penakuueit Mopakosuua A.I'. - M: Muemo3suna, 2018.

6. Maremaruka: anreOpa W Hayaja MaTeMaTHYECKOro aHaln3a, reoMmerpus. Anredpa u
Hadaya MareMaruuyeckoro aHanm3a. 10 kmacc. Hukonsckuit C.M., IloranoB M.K., PemeTnukos
H.H. u npyrue. - M: [Ipocsemenue, 2021.

7. Maremaruka: anreOpa ¥ Hayaja MaTeMaTHYECKOrO aHaiuus3a, reoMerpus. Anredpa u
Hadaya MareMarudeckoro anamm3a. 11 knacc. Hukonsckuit C.M., IloranoB M.K., PemeTnukos
H.H. u npyrue. - M: [Ipocsemienue, 2021.

8. Maremaruka: anrebpa M Hayajla MaTeMaTHYECKOrO aHaiM3a, TIE€OMETpHs.
I'eometpus.10-11 xnacc. Iloropenos A.B. Matemaruka: anreOpa v Hadajla MaTeMaTHUYECKOTO
aHaim3a, reomerpus. ['eomerpus.10-11 knacc. [loropenos A.B. - M: IIpocsemenue, 2019.

9. Maremarnka: anreOpa ¥ Hadajga MaTeMaTHYECKOTO aHaIM3a, TeoMeTpus. [ eomerpusi.
10 xnacc. Anekcannpos A./l., Bepuep A.JL., Peokuk B.U. - M: IIpocsemenue, 2021.

10. Maremaruka: anreOpa W Hadajlla MaTeMaTHYECKOTO aHAJIN3a, reoMeTpus. [ eoMeTpus.
11 xnacc. Anexkcannpos A./l., Bepuep A.JIL., Peokuk B.U. - M: IIpocsemenue, 2021.

11. Maremaruka: anrebpa W Hadajla MaTeMaTHYeCKOro aHaiu3a, reomerpus. 10
knacc. Bepuep A.JIL., Kapn A.Il. U3natensctBo "[IpocBemenue".

12. Maremaruka: anreOpa U Hadajga MaTeMaTUYECKOTo aHalu3a, reomerpust 11 kiacc.
Bepuep A.JL., Kapn A.Il. U3natensctBo "[IpocBemenue".

13. Maremaruka: anreOpa ¥ Hadajga MaTeMaTUYECKOTO aHAJIN3a, TeoMeTpus. Anredpa
¥ Hauajla MaTemMaThueckoro aHamusa (B 2 wactsax) (B 2 wacrtsax). 10-11 kmacc. Yacte 1:
Mopnkosuua A.I'., CemenoB I1.B.; Yacte 2: MopakoBuu A.I'. u apyrue; mona penaxiuei
Mopakosuya Al'. "MOL] MHEMO3HA".



14. Marematuka: anreOpa U Hadajga MaTeMaTUYECKOTO aHAJIN3a, TeoMeTpus. Anredpa
U Hauana MatemaTudeckoro a”anusa. 10 xmacc. Mypasun I'.K., Mypasuna O.B. U3natensctBo
"[IpocBemienue".

15. Maremarnka: anredpa ¥ Hayajla MaTeMaTHIECKOTO aHaIn3a, reoMeTpus. Anredpa
Y Hayaja MaremaTuyeckoro aHanuza. 11 kimacc. Mypasun I'.K., MypaBuna O.B. U3gaTensctBo
"IIpocBenienue".

16. Maremaruka: anrebpa M Hayala MAaTeMaTH4YeCKOrO aHajdu3a, T'eOMEeTpPHs.
I'eometpus. 10 knacc. CmupnoB B.A., CmupnoBa .M. "U3narensctBo "[IpocBenienue".

17. Maremaruka: anrebpa M Hayala MaTeMaTUYEeCKOro aHalu3a, TIeOMETpHs.
I'eomerpus. 11 knacc. CmupnoB B.A., CmupnoBa .M. U3narensctBo "IIpocsemenue”.

18. Marematuka. ['eomerpusi. 10 wmacc. Mep3nak A.I'., Homuposckuii JI.A.,
[Monouckuit B.b., SAxup M.C.; non penakuueir Ilomonsckoro B.E. W3narenscTBo
"[IpocBemienue".

19. Maremaruka. I'eomerpus. 11 kiacc. Mep3nsk A.I'., Homuposckuii [[.A.,
[Tononckuit  B.b., Axup M.C.; mnoa penakuueir Ilomonsckoro B.E. "HM3pmatenbctBO
"IIpocBenienue".

20. Maremaruka: anrebpa U Hayajla MaTEMaTHUYECKOT0 aHaIKu3a, reoMeTpus. Airedpa
W Havyasa mateMaruuyeckoro ananmuza. 10 kmacc. Bunenkun H.A., WBame-MycaroB O.C.,
[Bapuodypa C.U. "MOILl MHEMO3UHA".

21. MaremaTtuka: anreOpa W Havaja MaTeMaTHYCCKOTO aHalu3a, reoMeTpus. Anredpa u
Hayasia martematudyeckoro ananusa. 11 knacc. Bunenkun H.A., HWBames-Mycato O.C.,
[IBapudypa C.1. "MOLl MHEMO3MHA

JIOTIOJTHUTEIbHBIC HCTOYHHUKH
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4. KOHTPOJIb 1 ONEHKA PE3YJIBTATOB OCBOEHHS YYEBHOI'O

HPEAMETA

KOHTpOHB M OLCHKA PE3YJIbTATOB OCBOCHHA AUCHUIINIMHBI OCYIICCTBIIAIOTCA IMPEIIOaaBaTCJICEM B

npolecce MPOBEACHUS MPAKTUYECKUX 3aHITHM,

TECTUPOBAHUS,

00yJaronMMHUCS MHAUBUIYATbHBIX 3a1aHHH.

a TaKXK€ BbIIIOJIHCHUA

Pe3ysabTarhl 00y4eHus

Kpurepum ouenku

MeTtoabl OLICHKH

1) BirageHne MeTOaMU
JI0Ka3aTejIbCTB, alllOPUTMAMHK
pelIeHHs 3a/1a4; YMEHHUE
bopMyIHpPOBATH OIPEACIICHHUS,
AKCUOMBI U TEOPEMbI, IPUMEHSITh
UX, TIPOBOJIMTH J0Ka3aTCIIbHBIE
paccyXKJIeHHsI B XOJI€ PELICHHS
3a1a4

[IpuMeHeHne anropuTMOB PELLICHUS
3aj1a4 B COOTBETCTBUH C
YCJIOBUSAAMHU,; BBICTPAUBAHUEC JIMHUU
JI0Ka3aTeJIbCTB; TOUHAS
(hopMyIHpPOBKA OTIPEICTICHHH,
aKCHOM, TEOPEM, HX IIPUMCHEHHE B
COOTBCTCTBHH C YCIIOBUAMU 3aaa4

IIpakTrueckue
paboThI
KoHntposbHas
pabora Ne 1, 2

2) yMeHHe onepupoBaTh NOHATUSIMU: | Pacnio3HaBaHue noHsATHil: crenieHb | [IpakTtuyeckue
CTEIEeHb YuCIIa, JJorapuM 4ucia; qucia, Jorapudm yucia; paboThI
YMEHHE BBIIOJHATH BBIUMCIICHNE BBIUUCIICHHUE U TIPe0Opa3oBaHue Konrtponbnas
3HA4YeHUH U mpeoOpa3oBaHUs CTEINIEHHBIX, JTOTapU(PMUIECKUX U pabota Ne 3
BBIPAKEHUIM CO CTEIIEHAMHU U JPOOHO-PALIMOHAIBHBIX

Jgorapupmamu, npeodpazoBaHUs BBIPAKEHUN

JPOOHO-PANMOHAILHBIX BBIPAKCHHM

3) ymeHue onepupoBath NoHATHAMHU: | [IpuMeHeHre NoHATH, IIpakTnueckue
panroOHaIbHBIEC, HPPALMOHAIIBHEIE, pacIo3HaBaHUE PANIMYANA MEKITY paboThI
IIOKa3aTelbHbIE, CTEIICHHBIE, HUMU: PallUOHAJIbHBIE, KonTponbHas

JorapupMUUECcKue,
TPUTOHOMETPUUYECKHE YPaBHEHUS U
HEPABCHCTBA, UX CUCTCMBI

HppalrOHAJIbHBIC, ITIOKAa3aTCIIbHBIC,
CTCIICHHBIC, HOFapH(bMHqCCKHe,
TPUTOHOMCTPUYCCKNEC YPAaBHCHUSA U
HCEPABCHCTBA, X CUCTCMBbI

pabora Ne 11,12

4) yMeHHE ONIepUpPOBATh MOHITUIMU:

(byHKLHMS, HETIpepbIBHAS (PYHKLUA,
MPOU3BOIHAS, TIEPBOOOpA3HAS,
OTIpeIeIeHHbI UHTErpal; yMEHHe
HAXOJUTh MPOU3BOIHBIC
3JIEMEHTapHBIX (QYHKIINH,
UCTIONB3Ys CIIPAaBOYHBIC MAaTEPUAIIbI;
UCCIIeI0BaTh B MIPOCTEUIINX
cinydasix GQyHKIUU Ha
MOHOTOHHOCTb, HAXO/IUTh
HanOOJIbIIE | HANMEHBIITHE
3HaYeHUs (QYHKIUN; CTPOUTH
rpaduKu MHOTOUYJIEHOB C
UCIOJIb30BaHUEM allnapaTa
MaTeMaTHYECKOTO aHAIIN3a;
IPUMEHSTH IPOU3BOIHYIO MPH
pEIIeHUH 337249 Ha IBI)KCHUE,
pemaTh MpakTUKO-
OpPUEHTHPOBAHHBIE 32/1a4X Ha
HauOOJIbIINE U HAUMEHbIIINE
3HAYCHUs1, Ha HAXOXKICHUE Ty TH,
CKOpPOCTHU M YCKOPEHHSI

Hcnons30BaHue MOHATHN:
¢byHKUMA, HeTIpepbIBHAs (QYHKINA,
MPOU3BOIHAS, TIEPBOOOpA3HAas,
OTIpeJIeIeHHbI UHTErpal;
BBIUUCIIEHUE TTPOU3BOIHBIX
GbyHKUMN; aHaTU3 QYHKUIUN Ha
MOHOTOHHOCTbH, BEIYHCIICHUE
HauOOJIBIIET0 U HAUMEHBIIETO
3Ha4eHUsl QYHKIUN; TTOCTPOCHHE
rpaduKOB; pelIeHue 3a1a4 C
MPUMEHEHUEM TTPOU3BOIHOM;
HaXO0XJIeHHE HauOOJIbILIEro 1
HAaMMEHBIIETO 3HAYCHUS, Ty TH,
CKOpPOCTH M YCKOPEHHUS B
MPAKTUKO-OPHEHTHPOBAHHBIX
3aavax

[IpakTnueckue
paboThI
KoHntponbHas
pabora Ne 16, 17,
18




5) yMeHue onepupoBaTh NOHATUAMU:

pannoHanbHast QyHKIMS,
nokaszareibHas (QyHKIHS, CTeTIeHHAs
byHKIMs, TorapudmMuuecKas
(byHKIHSA, TPUTOHOMETPHUYECKUE
byHKIMH, 00paTHBIE QYHKIINH,
YMEHHUE CTPOUTH rpaduku
U3yYEHHBIX (DYHKIIM, UCII0JIb30BaTh
rpaduKy Ipu U3YyUYESHUH TPOLIECCOB
U 3aBUCUMOCTEH, NP peILICHUH
3a/1a4 U3 Ipyrux y4eOHbIX
IPEIMETOB U 3aJjau U3 pealbHOM
KHU3HH; BEIpaXaTh (opMyIaMu
3aBUCUMOCTH MEXJly BEJIMUYUHAMHU

[IpuMeHeHHEe TOHATUN:
panoHanbHas QyHKIIHS,
nokaszatenbHast QyHKITHS,
cTeneHHast pyHKIus,
norapudmuyueckas QyHKIus,
TPUTOHOMETpUUYECKHE (PYHKIHH,
oOpaTtHbIe PYHKINHU; TOCTPOCHUE
rpadukoB (pyHKITUH U X
WCIOJIb30BAHUE TIPU PEIICHUH
3aJay; yCTaHOBJICHUE 3aBUCUMOCTH
MEX]y BETMYMHAMU C TOMOIIIBIO

bopmyn

IIpakTrueckue
paboThI
KoHntposbHas
pabora Ne 4, 8, 13

6) yMeHue pelaTh TEKCTOBbIE Pewrenne 3ama4 pa3HbIX THIIOB; B [IpakTrueckue
3aJlauyl pa3HbIX TUIIOB (B TOM YMCJIE | COOTBETCTBHUHU C YCIOBHAMM 334a4 | pabOTHI

Ha IIPOLICHTHI, I0JIM U YaCTH, Ha COCTABJICHUE BBIPAKEHUH, Konrtponbnas
JBIDKEHUE, paboTy, CTOUMOCTh YPaBHEHUI, HEPABEHCTB; aHAJIN3 pabota Ne 2
TOBapoOB M YCIYT, HAJIOTH, 3aJ]a4¥ U3 | PEIICHUS 3a1a4

001aCcTH ynpaBJeHUs TUYHBIMU U

CeMeWHBIMU (PMHAHCAMM );

COCTaBJIAITh BBIPA)KCHUS, yPABHEHUS,

HEPaBEHCTBA U UX CUCTEMBI 110

YCIJIOBUIO 33]1a4M, UCCIIEOBATh

IIOJIyYEHHOE pELIEHUE U OLICHUBATh

PaBJOI0I00HOCTh PE3YJIbTATOB

7) ymeHue onepupoBaTh noHsATUusIMU: | Micrionb3oBanue noHstuii: cpeanee | [lpaktuueckue
cpeaHee apupMeTHIECKOe, MeIMaHa, | apupMeTndeckoe, MeMaHa, paboThI
HauOoJIbIlIee U HAUMEHbLIEe HauOoJbIIee U HAMEHbIIEe

3HAYEHMs, pa3Max, JUCIIEPCHs, 3HAUEHUs, pa3Max, JUCIEPCHUs,

CTaHJApPTHOE OTKJIOHEHUE CTaHJapTHOE OTKJIOHEHHE

YHCIOBOr0 HAbOpa; yMeHue YHCIIOBOTO HabOpa; aHaIu3

U3BJIEKATh, UHTEPIPETUPOBATH nH(pOpMaLUY, IPEICTABIECHHON B

UH(OPMaILINIO, PEACTABICHHYIO B TabJaMIIax, HA IarpaMMax,

Tabynuax, Ha AuarpaMMax, rpadukax; nmpeicTaBieHHe

rpadukax, OTpakarollyto CBOMCTBa | MHPOPMALMHU B TaOIULAX U

peaIbHBIX MPOLIECCOB U SIBICHUM; JyarpaMMax; aHajlu3 JTaHHbIX

IpPECTaBIATh HH(OPMALIHIO C CTaTUCTUKH

MOMOIIIBIO TAOJIUIT U AUArpamMm;

HCCIIEI0BATh CTATUCTUYECKUE

JTAHHBIE, B TOM YHUCIIE C

IpUMEHEHHEM TpapruecKux

METOJIOB M 3JIEKTPOHHBIX CPEJICTB

8) ymeHue onepupoBaTh NoHATUsAMU: | [Ipumenenue nonsaTuil: ciaydainelii | [Ipaktudeckue
CIIy4alHBIN OIBIT U CIIy4ailHOe OTIBIT U CIy4aiiHoe coObITHE, paboThI
COOBITHE, BEPOSTHOCTH CIYYaHOTO | BEPOATHOCTH CllyyaitHoro coonitus; | KontponbHas

COOBITHS; YMEHHE BBIUYUCIISATH
BEPOSITHOCTH C UCIOJIb30BaHUEM
rpadM4ecKuX METO/IOB; IPHUMEHSITh
(opMyIIBI CIIOKEHHUS U YMHOXKEHHS
BEPOSITHOCTEH, KOMOMHATOPHBIE
¢axThl 1 POPMYJIBI IPU PELICHUU

pacueT BEpOATHOCTH; COBEPILIEHUE
ONepalnil CII0KEHUS 1 YMHOXEHUS
BEPOATHOCTEM; OIICHKA
BEPOSTHOCTH COOBITHI; MTOHUMaHUE
IIPOABJICHUSA 3aKOHA 0O0JIBIINX
Yyuceln

pabota Ne 20, 21,
22




3aJa4d, OICHUBATh BepOSITHOCTI/I
peaabHBIX COOBITHI; 3HAKOMCTBO CO
CHy‘IaﬁHBIMI/I BCINYNHaAMMU, YMCHI/IG
IPUBOIUTH IIPUMEPHI IIPOSIBIICHUS
3aKOHA OOJIBIINX YKCET B
IPUPOIHBIX U OOIIECTBEHHBIX
SABJICHHUAX

9) ymeHue onepupoBath NOHATUAME: | [[puMeHEeHHE OHATHI: TOYKA, [IpakTuueckue
TOYKa, IpsiMasi, IJI0OCKOCTb, npsiMasi, INIOCKOCTh, TPOCTPAHCTBO, | pabOTHI
MIPOCTPAHCTBO, IBYTPaHHBIN yTol, JBYTPaHHbBIN YTod, KonTponbHas
CKPELIMBAIOIINECS PSIMBIE, CKpELIUBAIOIIKECS NPSMBIE, pabota Ne 7
napajuieIbHOCTD U NapajuieNbHOCThb U

NEPIEHIUKYISIPHOCTD MPSIMBIX U MEPIEHIUKYISIPHOCTD MPSIMBIX U

IUIOCKOCTEH, yroJl MeXay NPSIMbBIMH, | TJIOCKOCTEH, YTOJl MEXTY

YTOJI MEXAY IPSIMOM U IJIOCKOCTBIO, | IPSIMBIMHU, YTOJI MEKIY MPSAMON U

YTOJI MEXAY TUIOCKOCTSIMH, IJIOCKOCTBIO, YTOIl MEXTY

paccTosiHUE OT TOYKH J0 IJIOCKOCTH, | IJIOCKOCTSIMHU, PACCTOSIHUE OT

paccTOsSTHUE MEXKY MPSIMBIMU, TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE

PacCTOsSIHHUE MEX]y INIOCKOCTSMH; MEX/1y IPSMbIMH, PACCTOSIHUE

YMEHHE UCII0JIb30BATh MPH PEIICHUU | MEXKTY MIOCKOCTIMH;

3aa4 U3yueHHbIE (PAKTHI U TEOPEMBI | MCIIOJIb30BaHHE (DAaKTOB U TEOPEM

IUTAHUMETPHUH; YMEHUE OLIEHUBATh TUTAHUMETPUH TPU PELICHUH 3a/1a4;

pa3Mepbl 00BEKTOB OKPYKAOIIETO OLIEHKa pa3MepoB 0OBEKTOB

Mupa OKPYKAaroIIero Mupa

10) ymenue onepupoBaTh Hcnonb30BaHUE OHATHIA: [IpakTnueckue
MOHSTUSIMH: MHOTOTPaHHUK, MHOTOTPaHHUK, CEUCHUE paboTsI
Ce4eHHEe MHOTOrpaHHUKa, KyO, MHOTOTpaHHHKa, KyO, KonTponbHas

napaujenenunes, npusma,
nupamujia, Urypa u HoBepXHOCTh
BpaIleHHsI, IIIHHIP, KOHYC, Iap,
cdepa, ceueHus GpuUrypsl BpalieHus,
IUIOCKOCTB, Kacarolasicst cepsl,
IIMHIpA, KOHYCA, TUI0MIATh
MOBEPXHOCTH MUPAMUJIBL, TIPHU3MBI,
KOHYycCa, IMIMHAPA, IJI0MIATh
cdepsl, 00beM KyOa,
PSMOYTOJIBHOTO IapajuIeIeTnIe A,
HpaMUIbI, TPU3MBI, IWINH/PA,
KOHYyca, [I1apa;yMeHHe n300pakaTh
MHOT'OI'PaHHHUKH U TIOBEPXHOCTHU
BpalicHus, UX CCUCHUA OT PYKH, C
MIOMOIIBIO YEPTEHKHBIX
HHCTPYMCHTOB H 3JICKTPOHHBIX
CpPEZCTB; YMEHUE PAaclO3HaBATh
CUMMETPHIO B TPOCTPAHCTBE;
yYMEHHE Pacro3HaBaTh MPaBHIbHEIC
MHOTI'OI'paHHUKH

napajuleJIienunes, npusma,
nupamuia, uUrypa u HoBepXHOCTh
BpallleHUs, WINH]P, KOHYC, 11ap,
cdepa, ceueHus GUrypsl
BpalllEHHUs, TUIOCKOCTb,
Kacaromiasicsi chepsol, HUIUHIIPA,
KOHYcCa, IIONIa/lb TOBEPXHOCTU
MMpaMM/JIbl, IPU3MBI, KOHYCA,
LHWINHApPA, III0Iaab6 chepbl, 00beM
Ky0a, MpsIMOYTOJIbHOTO
napajuieJIenunea1a, TMpaMuIsl,
MIPU3MBI, HWJIMH]IpA, KOHYCa, 111apa;
n300pa’keHNe MHOTOTPAaHHUKOB U
ITOBEPXHOCTEN BpaLIEHUs, UX
CEUEHUS; ONPEEIIEHNE CUMMETPUH
B [IPOCTPAHCTBE; UACHTHUPHUKALUS
IIPaBWJIBHBIX MHOTOTPaHHUKOB

pabota Ne 10, 14

11) ymenue onepupoBarb
TOHSATHUSIMH: TBH)KCHUE B
IPOCTPAHCTBE, MO00HbIE (UTYPHI B
IPOCTPAHCTBE; HCIOIb30BaTh
OTHOILIEHHE TUIOMAAeH

[IpumeHeHre NOHATUIA: IBUKEHUE
B [IPOCTPAHCTBE, 0/I00HbIE
¢burypsi B
MPOCTPAHCTBE;TIPUMEHEHUE
IUIONIAJIEN TTOBEPXHOCTEN U

IIpaxTrueckue
paboThI
KonTponbHas
paborta Ne 15




MOBEPXHOCTEH 1 00HEMOB
MOAOOHBIX (PUTYD MPH PEIICHUH
3a1a4

00BbEMOB (UTyp IPHU pEIICHUN
3a/1a4

12) yMeHHE BBIUYUCIIATH
r€OMETPUYECKHUE BEIUYHHBI (JUIMHA,
yTOJI, TUIONIa/lb, 00BEM, IJIOIIAAb
IIOBEPXHOCTH ), UCIIOJIb3Ys
M3Y4YEeHHbIE (OPMYJIIBI U METOIBI

HaxoxneHne reoMeTpruIecKux
BEJTUYHH C TIOMOIIBIO Pa3THIHBIX
(hopMys U METOJIOB

[IpakTnueckue
paboThI
KonTponbhas
pabora Ne 15

13) ymenue onepupoBarb [IpuMeHeHnEe NOHATHH: IIpakTrueckue
IMOHATHUAMU: IIPAMOYTOJIbHAA IpsAMOYroJibHasd CUCTEMaA pa6OTBI
CHUCTEMA KOOpANHAT, KOOPANHATHI KOoOpaAuHAaT, KOOPpANHATEI TOYKH,

TOYKH, BEKTOP, KOOPAMHATBL BCKTOP, KOOpAUWHATHEI BEKTOpPA,

BEKTOpPA, CKAIIAPHOEC IIPOU3BEICHNUC, CKaJIPHOC IIPOU3BEACHUEC, YIOJI

Yo MEXKAYy BEKTOpaMH, CyMMa MCXKAY BEKTOpaMHu, CyMMa

BEKTOPOB, ITPOU3BCIACHNUEC BEKTOPA BEKTOPOB, IPOU3BEACHNEC BEKTOPA

Ha YHUCJI0, HAXOJUTh C IIOMOIIBIO Ha 4HuCJIO, OIMPEACIICHUE KOOPpAUHAT

U3yYEHHBIX (POPMYJT KOOPIHHATHI CepeIMHBbI OTPE3Ka, PACCTOSHHS

CEPECANHBI OTPE3KA, PACCTOAHUC MEXIY ABYMs TOYKaMHU, UCIIOJIb3YsI

MEK/TY IBYMSI TOUKaMH bopmyJibl

14) YMEHUEC BLI6I/IpaTB MO IXO AN N HpI/IMeHeHI/Ie METOA0B IJIA HpaKTI/I‘IeCKI/IC
I/I3yquHBII>’I METON ISl pELICHUSA pelicHud 3a4a4 B 3aBUCUMOCTHU OT pa6OTI)I

3aJ1a4M, pacrio3HaBaTh
MaTeMaTH4ecKue QaKThl 1
MaTeMaTHYECKUE MOJICIH B
IPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSX, B UCKYCCTBE; YMEHHE
IPUBONUTH MPUMEPHI
MaTeMaTHYECKUX OTKPBITUI
POCCHUICKON U MUPOBOM
MaTeMaTHYeCKOM HaykK

YCIIOBHI; ONIpEeIICHHE
MaTeMaTU4eCKuX (PaKkToB U
MoOJieIel B MPUPOIHBIX U
OOIECTBEHHBIX SIBJICHUIX; 3HAHHUE
MPUMEPOB MATEMATHYECKUX
Hay4YHBIX OTKPBITUN
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