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IMosicuuTenbHAA 3aIMCKA

Hacrosimas nporpamma BHEYpOUYHOU AEATEIBHOCTH COCTaBIEHA B COOTBETCTBUM C
TpeOOBaHUSMH K pe3yJbTaTaM OCBOCHHUSI OCHOBHOI 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO
o01ero oopa3oBaHusl HA OCHOBAHUHU:

N —

@3 Ne 273 ot 29.12. 2012 rona «O0 oOpa3zoBanuu B Poccuiickoit denepaunn»;
®DenepalibHOTO TOCYJaPCTBEHHOT0 00pa30BaTEeNLHOrO CTaHAapTa OCHOBHOTO O0ILIEro
o0pa3zoBaHus;

CaHuTapHO-3MUIEMHOJIOrHYeCKUX MpaBui U HopMmaTuBoB CanlluH 2.4.2.2821-10
"CaHUTapHO-AIIHUIEMHOJIOTHYECKHE TPEOOBAHMS K YCIOBHSM U OpraHU3alMyd 00y4eHus B
o0uieoOpaszoBareabHbIX opranu3zanusax". C U3MEHEHUSAMHU U JOMOJHEHUSIMH OT: 29 UIOHS
2011 r., 25 nexabps 2013 r., 24 Hos6ps 2015 .,

[TocTanoBnenue raaBHoro canutapHoro Bpada P® Ne20 ot 30.06.2020r. «CanurapHo-
AMUJEMHUOJIOTHYECKUE TPEOOBAHUS K YCTPOUCTBY, COACPIKAHUIO M OPTaHU3AIUUA PAOOTHI
00pa3oBaTeNbHbIX OpraHU3aIil U JPYTUX 0OBEKTOB COIMATbHON HHPPACTPYKTYPHI IS
JIeTeH U MOJIOZICKH B YCIIOBHUSX PACIIPOCTPAHEHHS HOBOM KOPOHOBUPYCHOM MH(DEKIIUU
(COVID-19)»- Canurtapno-snuaemuonorunyeckue npasuna CIT 3.1/2.4.3598-20.
OcHoOBHOI 00pa3oBaTeNbHON TPOrpaMMbl OCHOBHOTO 0011ero oopazosanust MKOY
«Mamnsimeso-Jlorosckas CIL» ¢ mpunoxenuem Ha 2022-2023 yueOHbIN TO;
[Tonoxenus 06 opranu3zanuu BHEypouHOil nesarenbHoctd MKOVY «MarnbiieBo-
Jlorosckas CILLI».

[Tporpamma kypca BHeypouHO# nearenbHocTH «IloaroroBka k OI'D mo maremaTuke» uist 9
KJIacca COCTaBJIEHa CaMOCTOSITEIbHO.

KoauuecTBo qJacoB, HA KOTOpPO€ pacCuuTaHa nmnporpamMmma

Ha u3yuenune npenmera otBoautes 1 4 B Hezemto, 34 yaca B roa.

OTaHuyuTeIbHbIE 0COOEHHOCTH IporpaMmal

B cBsA3U ¢ OrpaHUYEHUAMH B IIPOBEICHUN MAaCCOBBIX MEPOIIPUATHHI, BBEICHHBIMU B CBSI3U C
pactpocTpaHeHHEeM KOPOHABUPYCHON WH(DEKITNH, TIPOrpaMMa MOXKET PeaTi30BhIBATHCS
CyMMapHO B KaHUKYJISIPHOE BpEMs, B BbIXOJHbIE M Hepado4yue Npa3aHUYHbIE THH,
JUCTAHIIMOHHO C MCITONB30BAHUEM OHJIAMH - TEXHOJOTHH.

esn kypca:

[ToaroroBuTh 0Oy4aronMXxcs K caave sk3amena B popme OI'D B cOOTBETCTBUU ¢ TPEOOBAHUIMH,
MpeIbIBIIEMBIMUA HOBBIMU 00pa30BaTeNbHBIMU CTAaHAAPTAMH.

Bocnurare/sibHOEe Ha3HAYEHHE Kypca.

OOGyueHne nmoTpedyeT OT yJaImuxcss YMCTBEHHBIX M BOJIEBBIX YCUJIUH, pa3BUTOTO BHUMAaHWS,
BOCIIMTaHUS TAKUX KAaYECTB, KAK AaKTUBHOCTh, TBOPUECKAsI MHULIMATUBA, YMEHUMN KOJUIEKTUBHO-
II03HABATEJILHOTO TPYIA.



3agauu Kypca:

[ToBTOpEeHMe, 3aKpenieHre U yriayoyieHnue 3HaHU| 0 OCHOBHBIM pa3jieiaM MIKOJIBHOT0 Kypca
MaTEMaTHKH C IOMOILBIO PA3JINYHBIX [IU(PPOBBIX 00PA30BaATENBHBIX PECYPCOB;

e ($OpMHPOBAHHE YMEHHUS OCYIIECTBIATh PA3HOOOPA3HBIC BUABI CAMOCTOSITCIIBHOM
JESTEIILHOCTH ¢ IU(POBBIMU 00pa30BaTEIHLHBIMU PECYPCAMU;

e Pa3BUTHE CAMOKOHTPOJISI U CAMOOIICHKH 3HAHUH C IIOMOIIIBIO Pa3IUIHBIX (hopm
TECTUPOBAHUS,

e (GOPMHUPOBAHKE Y yUAITUXCS IIEIOCTHOTO MIPEICTABICHHS O TEME, €€ 3HaUCHUS B pasjiesie
MaTE€MaTUKH, CBSI3H C IPYTUMU TEMaMU;

e (GOpPMHUPOBAHHE AHATTUTUYECKOTO MBIIJICHUS, PA3BUTHE TIAMSTH, KPYyro3opa, yMeHHe
MIPEO0JIeBaTh TPYIHOCTH MIPH PEIICHUN 0OJIee CIOKHBIX 33]1a4;

e  OCYIIECTBJICHHE PAOOTHI C IOMOTHUTENBHON TUTEPATYPOIi;

e AKIICHTHPOBATh BHUMAHHE yUYAIINXCs HA CIUHBIX TPEOOBAHMSIX K MTPaBUIAM O(POPMIICHHUS
pa3IMYHbIX BUJOB 33/IaHUM, BKIIIOYAEMbIX B UTOTOBYIO aTTECTAIUIO 32 KypC OCHOBHOM
IIKOJIBL,

e  pACIHIMPUTH MATEMAaTUYECKUE MPEACTABICHUS YUAIINXCS IO OMPEIEICHHBIM TeMaM,
BKJIFOUCHHBIM B ITPOTPAMMBI BCTYITUTEIIBHBIX 9K3aMCHOB B JIPYTHE TUIIBI YUSOHBIX
3aBEICHUN.

H.]IaHI/IpyeMble pe3yJbTaThbl 0OCBOCHHUSA IIPOIrpaMMbI Kypca

Jluunocmmuuwie pesyibmamabl:

e OTBETCTBEHHOE OTHOIIEHHUE K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTh K CAMOPa3BUTHIO U
€caM000pa30BaHUIO0 Ha OCHOBE MOTHBALIMY K O0YUYEHHIO U TO3HAHUIO, OCO3HAHHOMY
BBIOOPY U MOCTPOEHUIO JaibHENIIeH HHIANBUAYAIbHOW TPaeKTOpUH 00pa3oBaHuUs Ha
0a3e OpUEHTHPOBKHU B Mupe npodeccuii U npopeccuoHaNbHBIX MPEANOYTEHUN, C YIETOM
YCTOMUYUBBIX MMO3HABATEIbHBIX HHTEPECOB, a TAKXKe HAa OCHOBE ()OPMHUPOBAHHUS
YBa)KUTEIBHOTO OTHOILLIEHUS K TPYY.

o  @opMupOBaHUE LETOCTHOIO MUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOLIECTBEHHON MPAKTUKHU.

e OcBoeHuE COIMATBHBIX HOPM, MTPABUII MTOBEACHUS, POJIeH U POPM COLIMATIBHOM KU3HU.

o Pa3BuTue MOpasbHOTO CO3HaHUS U KOMIETEHTHOCTH B PEIICHUH MOPaIbHBIX MPOOIeM Ha
OCHOBE JIMYHOCTHOTO BbIOOpa, (HOPMUPOBAHMS HPABCTBEHHBIX YYBCTB M HPABCTBEHHOI'O
MTOBEJICHUS, OCO3HAHHOI'O ¥ OTBETCTBEHHOI'O OTHOIIEHUS K HDABCTBEHHBIM ITOCTYIIKAM.

o  ®opMHpOBaHNE KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOIIEHUH U COTPYIHUYECTBE.

o  dopmMupoBaHHE CTIOCOOHOCTH K YMOLIMOHAIbHOMY BOCIIPHUSITUIO MATEMAaTHYECKIX
00BEKTOB, 33/1a4, PELUICHUH, pacCy X ICHHH

Memanpeomemnule pe3yromamsi 00y4eHus.

Pezynamuenvie YY/|



e OIpeneNnsITh COOCTBEHHBIE MPOOIEMBI M IPUYUHBI MX BOSHUKHOBEHHS ITPU paboTE C
MaTeMaTHYeCKUMH 00bEKTaMH;

e (opMyaMpOBaTh COOCTBEHHBIE BEPCUU HIIM IIPUMEHSATH YK€ N3BECTHBIC (POPMBI U
METO/IbI PEIICHHUS MaTeMaTH4eCKON po0IIeMbl, (HOPMYINPOBATH IPEIIOT0KEHHS U
CTPOUTH TUIIOTE3bI OTHOCHTEIBHO PACCMAaTPUBAEMOTr0 00BEKTa U PEABOCXUIIATD
PE3YJIbTAaThI CBOEH yueOHO-II03HABATEIbHON IS TEIHHOCTH;

e  OMNpPEAENATH MYTH TOCTHKECHHUS IeJIeH U B3BEIIMBATh BO3MOXKHOCTH pa3pelIeHuUs
OIIpEeJIeTICHHBIX y4eOHO-TI03HABATENbHBIX 33/1a4 B COOTBETCTBUH C ONPEACICHHBIMU
KPUTEPHSIMHU U 33/1a4aMHU;

e  BBICTpaMBaTh COOCTBEHHOE 00OPa30BaTEIbHOE MOANPOCTPAHCTBO ISl Pa3peIeHUs
OTIpENIeIEHHOTO KPyra 3a7a4, ONpeessaTh U HaXOIAUTh YCIOBHS JUIs pean3aluy UaeH u
IJ1aHOB (caMo00yueHue);

e  CaMOCTOSITENILHO BBHIOMPATH CPEIH MPEIOKEHHBIX pecypcoB Hauboee 3PpPpeKTHBHBIE U
3HAYMMBIE [TPU paboTe C ONPEIeICHHON MaTeMaTHIEeCKON MOJIENBIO;

e yMETh COCTABIISTH IUIAH PAa3pELICHHUs ONPEISIIEHHOTO KpyTa 3a1a4, UCIOIb3Ys
Pa3IUYHBIC CXEMBI, PECYPCHI TIOCTPOSHHUS AUATPAMM, MEHTAIBHBIX KapT, MTO3BOJISIOLIIX
MPOM3BECTH JIOTHUKO - CTPYKTYPHBIM aHAIIN3 33]1a4u;

e YMETh IUITAHUPOBATh CBOW 00pa30BaTeIbHbII MapIIPyT, KOPPEKTHPOBATH U BHOCHTH
oTpeieIeHHbIe U3MEHEHHSI, KAUeCTBEHHO BIIMSIONINE HA KOHEUHBIA IPOAYKT Y4eOHO-
IIO3HABATEIbHON JEATEILHOCTH;

e yMEHHE KaueCTBEHHO COOTHOCUTH CBOM JICHCTBHS C MPEIBKYIIAEMBbIM UTOTOM Y4eOHO-
NIO3HABATEIBHOU JICATEIHLHOCTH ITOCPEICTBOM KOHTPOJIS ¥ IUTAHUPOBAHUS y4eOHOTO
nporiecca B COOTBETCTBHH C M3MEHSIOIUMHUCS CUTYAllUSIMU U IPUMEHIEMBIMU
cpeacTBaMu ¥ (hOpMaMu OpraHU3alMy COTPYIHUYIECTBA, a TAK)KE HHUBHIYaTIbHON
paboThI HA YPOKE;

e yMEHHE OTOMpPATh COOTBETCTBYIOIIUE CPECTBA PEATU3ALMH PEILICHUS MaTeMaTHYECKUX
3aja4, MoAOMPaTh MHCTPYMEHTHI ISl OLIEHUBAHHS CBOCH TPASKTOPHH B paboTe C
MaTeMaTHYECKUMH MOHATUAMU U MOJIEIISIMU;

Ilo3nasamenvuwvie YY/1

e  YMEHHE OIPEIENSITh OCHOBOIIOJIAralOIIEe NOHITHE U IPOU3BOAUTD JIOTUKO-CTPYKTYPHBIN
aHaJIN3, ONPEJENSATh OCHOBHBIE MPU3HAKHU U CBOIMCTBA C TOMOIIBIO COOTBETCTBYIOIIMX
CPEICTB U MHCTPYMEHTOB;

e yMEHHE NPOBOJIUTH KJIacCUPHUKAIIIO0 00BEKTOB HA OCHOBE KPUTEPUEB, BBIIEIAThH
OCHOBHOE Ha ()OHE BTOPOCTENEHHBIX IaHHBIX;

e  yMEHHE NPOBOJIUTH JIOTUYECKOE PACCYXkJICHHUE B HAIIPABJIEHUU OT OOLINX
3aKOHOMEPHOCTEN U3y4aeMOM 3a7a4M JI0 YaCTHBIX PACCMOTPEHUM;

e YMEHHE CTPOUTH JOTMUYECKHE PACCYXkIEHUSI HA OCHOBE CUCTEMHBIX CPABHEHHI OCHOBHBIX
KOMITOHCHTOB M3y4aceMOI'0 MaTEMaTUUCCKOT O pa3aciaa Uik MOACIIN, ITIOHATUA U
KJIACCOB, BBIJIENISAA ONPEAEIECHHBIE CYIIECTBEHHBIEC IPU3HAKU WJIN KPUTEPUH;

e YMCHMHEC BBIABJIATH, CTPOUTH 3aKOHOMECPHOCTh, CBA3HOCTD, JIOTHUYHOCTDH
COOTBETCTBYIOLIMX IEMOYEK pacCyKACHUI Ipu paboTe ¢ MaTeMaTUYECKHMMH 3ajauaMH,
YMETb MOAPOOHO U CKATO MPEJICTABIATH JIETAIU3AIMI0 OCHOBHBIX KOMIIOHEHTOB ITPH
JI0Ka3aTeNIbCTBE MOHATHIM U COOTHOLLIEHUI HA MaTEMaTHUECKOM SI3BIKE;

e YMCHHC OPraHHM30BBLIBATH ITOMCK U BBIABJIATE IPUYNMHBI BO3SHUKAIOIIHX ITPOLIECCOB,
SBJICHU, HanOoJIee BEPOSTHBIE (PAKTOPHI, IO KOTOPHIM MaTEeMAaTHYECKUE MOJIETTH U
00BEKTHI BEAYT ce0s1 o OIMPECACIICHHBIM JIOTHYCCKUM 3aKOHaM, YMETh IPUBOANUTH
IIPUYMUHHO-CJIEICTBEHHBIN aHAIN3 MOHATUH, CYXKIEHUI U MAaTEMaTUYECKUX 3aKOHOB;

e YMEHHE CTPOUTHh MAaTEMATUYECKYIO MOJEIb MIPH 3alaHHOM YCIIOBUH, 00Jaiatoen
ONpCACIICHHBIMHA XapaKTCPUCTUKAMU 00BeKTa IIpU HAJINYHU OIIPCACIICHHBIX
KOMIIOHEHTOB ()OPMUPYIOLIETOCS MPEANONIAaraéMoro MOHITUS WIN SIBICHUS;



e  YMEHMHE IIEPEBOJUTH TEKCTOBYIO CTPYKTYPHO-CMBICIIOBYIO COCTaBIISIOILYIO
MaTeMaTHYeCKOM 3aauu Ha A3bIK TpapruecKoro 0TOOpakeHMs - COCTaBIICHUS
MaTEeMaTU4YeCKON MOJEIIH, COXPAHAIOIIEH OCHOBHBIE CBOMCTBA U XapAaKTEPUCTUKH;

e YMCHHME 3a/1aBaTh IIJIaH PEIICHNUs MaTEMaTUYECKOM 3a7ja4i, PeaIu30BbIBATH AITOPUTM
JIeMCTBUH KaK MOIIArOBOM MHCTPYKIIMH ISl pa3penieHus yueOHO-TI03HaBaTeIbHON
3aJa4H;

e YMEHME CTPOUTH AOKA3aTEIbCTBO METOJOM OT IIPOTUBHOIO;

e yMeHue paboTaTh ¢ NPOOIEMHON CUTyallMel, OCYLIECTBIISITh 00pa30BaTENIbHBIN POLIECce
IIOCPEACTBOM IIOMCKA METOJIOB U CIIOCOOOB Pa3pelIeHus 3a/1auu, ONpeIesATh IPaHUIIbI
CBOEro 00pa30BaTEILHOIO IPOCTPAHCTBA;

e YMETb OPUEHTUPOBATHCS B TEKCTE, BBIABIIATH [JIaBHOE YCIOBUE 33/1a4U U YCTAHABIMBATh
COOTHOILIEHUE pacCMaTpUBAEMbIX OOBEKTOB;

e yMEHHE NEePEBOAMNTH, HHTEPIPETUPOBATH TEKCT B HHbIE (DOPMBI IIPECTABICHUS
UH(OPMALIUU: CXEMBI, TUarpaMMbl, rpauecKoe MPpeICTaBICHUE JaHHBIX;

Kommynuxamuenvie YY/[

e yMeHHuE paboTaTh B KOMaH/e, ((OPMUPOBAHHUE HABBIKOB COTPYIHUYECTBA U y4EOHOTO
B3aMMOJICHCTBYS B YCIIOBUAX KOMAaH/IHOM UTPbI WJIM MHOU (hOPMBI B3aUMOJICHCTBUS;

e YMEHHE paclpesessTh POJIM U 331a4M B paMKax 3aHATHs, GOPMHUPYS TaKXKe HAaBBIKU
OpraHU3aTOPCKOIO XapaKTepa;

e yMEHHE OLICHMBATh IPABUIBHOCTb COOCTBEHHBIX JICHCTBUM, a TAaKXKe JeSTEIbHOCTH
JPYrUX Y4aCTHUKOB KOMAaH/JIbI;

e KOPPEKTHO, B paMKax 3a7ia4 KOMMYHUKalUH, (GOpMyIUpoBaTh U OTCTAUBATh B3IJIAIbI,
apryMEHTHUPOBATh JOBO/IbI, BBIBO/IbI, & TAK)KE BBIIBUTaTh KOHTPAPTyMEHTHI,
HE00XO0/IMMBIE /IJIs1 BBISIBJICHUS CUTYallUU yCIeXa B PeIIeHUH TOM WiIu HHOU
MaTeMaTHYeCKOM 3aa49H;

e YMEHHE I0JIb30BaThCSI MATEMATHYECKUMHU TEPMUHAMHU IS peILIeHUs yueOHO-
ITIO3HABATEJIbHBIX 33/1a4, & TAK)KE CTPOUTH COOTBETCTBYIOINE PEUYEBBIE BBICKA3bIBAHUS HA
MaTEMaTHYECKOM SI3bIKE JJIS BBICTPAaUBaHUS MAaTEMATUUECKON MOZEIN;

e YMETb CTPOUTh MAaTEMaTUYECKHE MOJENH C IOMOIIBI COOTBETCTBYIOIIETO
IPOTrpaMMHOT0 00ecrieueH sl, CEpBUCOB CBOOOIHOTO OTJAJIEHHOIO JI0CTYIIA;

e yMETb IPaMOTHO U YETKO, coriacHo npasuiam opopmienus KUM-a OI'D 3anocuth
[IOJIyYEHHBIE PE3YIIbTAThl - OTBETHI.

IIpeomemnvie pesynomamul:

e (QopmHupoBaHHE HABBIKOB IMOMCKAa MATEMATUYECKOTO METO/1a, AITOPUTMA U TTOUCKA
peleHus 3aa4n B cTpykType 3anad OI'D;

e (QopmupoBaHuE HaBbIKa PEIICHUS OMPEEIEHHBIX THUIIOB 3a/1a4 B CTPYKTYpe 3aaa4d OI'D;

e yMeHHE paboTaTh ¢ TAOIUIIAMH, CO CXEMaMH, C TEKCTOBBIMH JaHHBIMH; YMETh
peoOpa3oBbIBAaTh 3HAKU U CUMBOJIBI B JOKA3aTEIbCTBAX U MPUMEHSEMBIX METOAX IS
pemeHns 00pa30BaTENbHBIX 3a/1a4;

e yMEHHE NPUBOJUTDH B CUCTEMY, COIIOCTABIIATH, 0000IIaTh U AHAJTU3UPOBATH
UH(POPMALIMOHHbIE KOMIIOHEHTHI MaTEMAaTUYECKOTO XapaKTepa U YMEThb IPUMEHSTh
3aKOHBI U MpaBWJIa i PelIeHUs] KOHKPETHBIX 3a/1ay;

e YMEHHE BBIACATH INIABHYIO U U30BITOYHYIO HH(POPMAIUIO, TPOU3BOAUTH CMBICIIOBOE
cKaTve MaTeMaTHYeCcKUX (akToB, COBOKYITHOCTH METO/I0OB U CIIOCOOOB pEIlIEHUs; YMETh
NPEJCTABIIATh B CIOBECHOM (OpMeE, UCTIONIB3YS CXEMBI M Pa3InYHbIe TaOIUIIbl, TpaduKu
Y IMarpaMMBbl, KapThl MOHATHI U KJIACTEPBI, OCHOBHBIE MJIEU U IUIAH PEUICHUS TOM WU
WHOM MaTEeMaTU4YECKOH 3a]a4H.



Tpebosanus k ypoeHio NOO20MOEKU Y4auUxcsl
HartypaasbHhbie yncaa. [I[podu. PannonanabHbie yncia
Buinycknux nayuumces:

e IIOHMMAaTh OCOOEHHOCTHU JAECATUUHONU CUCTEMBI CUUCIICHUS;

e  OIIEpUPOBATH NOHATHUSAMH, CBA3aHHBIMU C I€JIUMOCTBIO HATYPAIbHBIX YHCEI;

e BBIPAXaTh YMCJIAa B 3KBUBAJIIEHTHBIX (hopMax, BbIOMpast Haubosee NoAXOAALIyI0 B
3aBUCHMOCTH OT KOHKPETHOM CUTyal1u;

e CPaBHUBATH U YIOPALOYMBATH PALIMOHAIIBHBIE YHUCIIA;

e BBINOJIHATH BBIUMCIICHUS C PALIMOHAJIBHBIMU YUCIIAMH, COYETAsl YCTHBIE U IMCbMEHHBIE
IIPUEMBI BBIYUCIICHUH, IPUMEHEHHUE KaIbKYJIATOPA;

e  HCIOJIB30BATh IOHATHUSA U YMEHMS, CBS3aHHBIE C IPONOPLUOHAIBHOCTHIO BEIIMYHH,
IIPOLICHTAMHU, B XOJ€ PELICHU MaTEMAaTUYECKUX 3a/1a4 U 3a]1a4 U3 CMEXKHBIX IIPEAMETOB,
BBIIIOJIHATH HECJIOKHBIE TPAKTUYECKUE PACYETHI.

JeiicTBUTEIbHBIE YHCJIA

Bbll’lVCKHuK HAYy4umicA.

e HCIIOJB30BATb HAYAJIBbHBIC IIPEACTABJICHHUA O MHOXKCCTBC HeﬁCTBHTCHLHbIX YHUCCII,
e OIICpHUPOBATH IMOHATHEM KBAJIPATHOTO KOPHS, IPUMCHATH €0 B BBIYMCIICHUAX.

Auaredpanyeckune BbIPaKeHHUs
Buinycknuxnayyumecs:

e  ONEPUPOBATH MOHATUSIMHU TOXKIECTBOY», «TOKIAECTBEHHOE IPE0Opa3OBaHUE, PELIaTh
3a/1auu, cojiepkaiire OyKBeHHbIE JaHHbIE; paboTaTh C GOpMyIamMu;

e BBIMIOJIHATH IPEOOPA30BaHUS BHIPAKEHUH, COEPIKAIIUX CTENIEHH C LIEIBIMU
MOKa3aTeJISIMU U KBaJIpaTHbIE KOPHU;

e BBIMOJIHATH TOXKJECTBEHHBIE MPEe0Opa30BaHUs pallMOHAIBHBIX BBIPAKEHHUI Ha OCHOBE
MpaBWJI ICUCTBUHN HAJ MHOTOUYJIEHAMH U alreOpanvdecKuMu Ipo0sMu;

e BBINOJHATH Pa3JI0KEHUE MHOTOUWJIEHOB HA MHOKHUTEIIH.

YpaBHeHus

Buinyckuux nayuumes:

e pemaTh OCHOBHBIE BUbI PAIIMOHATBHBIX YPABHEHUN C OJHON NEPEMEHHOM, CUCTEMBI
JIBYX YPaBHEHHH C ABYMS IIEPEMEHHBIMU;

e TIOHMMAaTh YPABHEHHE KAaK BAKHEHIIYIO MAaTEMaTUYECKYIO MOJENb JJIsl OITUCAHUS 1
W3YYEHHUS Pa3HOOOPA3HBIX PEAbHBIX CUTYaIlUi, pelaTh TEKCTOBEIE 3a/1a4U
anreOpanvdecKuM METOI0M;

e MPUMEHSATH TpadUUecKue MPeACTaBICHHUS IS HCCIE0BaHUs yPaBHEHUH, HCCIIeIOBAHUS
Y PENIEHUs CUCTEM YPaBHEHUH C JBYMS EPEMEHHBIMH.

HepagencrBa



Buinycknux Haywumes:

e IIOHMMAaTh U IPUMEHATh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOILLIEHUEM
HEPABEHCTBA, CBOMCTBA YNCIIOBBIX HEPABCHCTB;

e pelIaTh JUHEHHBIC HEPABEHCTBA C OJTHOM NIEPEMEHHOM U UX CUCTEMBI; peIlaTh
KBaJ[paTHbIE HEPABEHCTBA C ONOPOIl Ha rpapuuecKue NpeiCTaBIeHUs.

OcHoBHbIE NOHATHS. UK c/I0BbIE PYHKIMH

Buinycknux naywumes:

e TOHUMATh U UCIIOJIb30BATh (DYHKIIMOHAIBHBIC MOHITHS U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAYCHHUS ),

e  CTPOUTH IpadUKH FJIEMEHTAPHBIX (PYHKIIHIA; HCCIICIOBATH CBOWCTBA YHCIOBBIX (DyHKITHIMA
Ha OCHOBE M3y4YCHHUS MTOBEJICHHS UX IPaUKOB;

e TMOHUMATh PYHKIHIO KaK BAKHEHIIIYI0 MATEMATUYECKYIO MOJIENb JIsI OITUCAHUS
NPOIIECCOB U SIBJICHUN OKPYXKAFOIIEro MUPA, TPUMEHSTh (PYHKIIMOHAIBHBIN S3bIK JIJIS
OTIMCAHUS Y UCCIICOBAHUS 3aBUCIMOCTEH MKy (DU3MUIECKHMH BETUIHMHAMMU.

OnucarejbHasi CTATHCTHKA

Bbll’lVCKHuK HAYy4umicA.

e  HCIOJIB30BaTh MPOCTEUIIINE CITIOCOOBI MPECTABICHUS U aHAJIN3a CTATUCTUYECKUX
IAHHEBIX.

CayuaiiHble cOOBITHS U BEPOATHOCTD
BbInycKHUK HAy4YHuTCS

e  HAXOJAUTh OTHOCUTEIBHYIO YACTOTY U BEPOSITHOCTD CIIy4aHHOT'O COOBITHSL.
KomOnnaropuka

e BrImyckHUK HAydUTCs pemiaTh KOMOMHATOPHBIC 33/]a4H HA HAX0XKJICHUE YHCIa 00bEKTOB
WM KOMOWHALIUHA.

Haruasinnas reomerpust

Buinycknux Haywumes:

e pacClio3HaBaTh Ha YCPTCKaAX, pUCYHKAX, MOJCIAX U B OKPYKAIOIIEM MHUPEC IIIIOCKHUE U
IPOCTPaHCTBEHHBIE T€OMETpUYECKHe (QUTYPHI;

e  Ppacro3HaBaTh pa3BEPTKH KyOa, MPSIMOYTOJIFHOTO MapajuieNenne1a, MpaBIIbHON
OUPaMUJIbL, WIKHAPA U KOHYCa;

e CTpPOWTH Pa3BEPTKHU KyOa M MPSIMOYTOIBHOTO MapajuIeIIenIeIa;

e  OIpEAEeNATh MO JUHEHHBIM pa3zMepaM pa3BEPTKU (PUTypHI JIMHEHHBIE pa3Mephl caMol
buryps! 1 Ha060pOT;

e BBIYUCIIATH O0BEM MPSIMOYTOJILHOTO Mapasiesienunesa.

I'eomerpnueckue Gpurypsl



Buinycknux Haywumes:

e  TI0JIb30BAThCS A3BIKOM F'€OMETPUH ISl OITMCAHUS TPEIMETOB OKPYKAIOIIET0 MUPa U UX
B3aMMHOI'O PACIIONOKECHHUS;

e pacmo3HaBaTh M U300paKaTh HA YEPTEkKAX U PUCYHKAX TEOMETPHIECKHE (DUTYPBI U UX
KOH(pUrypamnuu;

e HAXOJUTh 3HAYCHHUS JIMH JTUHEHHBIX AJIEMEHTOB (PUTYP U UX OTHOIICHHSI, TPATyCHYIO
Mepy yriioB oT 0° 1o 180°, mpumeHsst onpeaesieHus, CBOMCTBA U MMPU3HAKU (GUTYP U UX
AJIEMEHTOB, OTHOIIEHUS PUTYp (PaBEHCTBO, MOAO0NE, CHMMETPHH, TTIOBOPOT,
napaJuleNbHBIN epeHoc);

e  OINEPUPOBATH C HAYAJILHBIMU MOHSATUSMU TPUTOHOMETPHUH U BBIMOJIHATH AJIEMEHTapHbIC
orepanuu HaJ GyHKIUSIMH YTJIOB;

e pemIaTh 3aJIa4M Ha JOKA3aTeIbCTBO, OMUPASICh HAa U3YUYCHHBIC CBOMCTBA QUTYD U
OTHOUIICHUN MEXI1y HUMH U TPUMEHSSI U3YYCHHbBIE METObI JJ0KA3aTEIbCTB;

e pelIaTh HECJOXKHBIE 33/]Ja4l HA TTOCTPOCHHUE, MPUMEHSISI OCHOBHBIC aJITOPUTMBI
MOCTPOCHHUS C TIOMOIIBIO LIUPKYIIS U THHEUKH;

e pelIaTh MPOCTEUIINE IIITAHUMETPUUYECKUE 3a/1a4u B IPOCTPAHCTBE.

I/I3Mepelme reOMETPUYICCKUX BCJIUNIUH

Bbll’lVCKHuK HAYy4YumicAa.

e HCHOJb30BATH CBOMCTBA U3MEPEHHUS JJIUH, IUIOIIAACH U YIJIOB IIPU PELICHNUH 3a7a4 Ha
HaXO0X/IeHUE JJIMHBI OTpe3Ka, JUIMHBI OKPYKHOCTH, JUIMHBI IyTU OKPY>KHOCTH, IPalyCHOMN
MepHI yIia;

e BBIYMCIATH IUIOLIA/IU TPEYTOJIBHUKOB, MIPSIMOYTOJIbHUKOB, [TapaljieIorpaMMOB,
Tpaneuuii, KpyroB U CEKTOPOB;

e  BBIYMCIATH JJIMHY OKPY>KHOCTHU, JJIMHY JYTU OKPYKHOCTH;

e BBIUUCIIATH JJIMHBI JUHEWHBIX 3JIEMEHTOB (DUTYP U MX YTJIbI, UCTIOJIB3YS (POPMYIIBI JUTHHBI
OKPYKHOCTH M JUTMHBI IYTH OKPYXHOCTH, (GOpMYJIbI IIoMaaen puryp;

e pelaTh 33Ja4d Ha JJOKa3aTelIbCTBO C UCIOJIb30BaHUEM (HOPMYIT IITMHBI OKPYKHOCTH U
JUIMHBI 1yTU OKPYKHOCTH, GOpMyJI IIomaneil puryp;

e pemarh NPaKTUYECKHE 3a/1a4M, CBA3aHHBIE C HAXOKIEHUEM I€OMETPUYECKUX BEITUYNH
(ucronb3ys MpU HEOOXOAUMOCTH CIIPABOYHUKH U TEXHUUYECKUE CPECTBA).

Koopaunarsi

Buinycknux Haywumes:

e  BBIYHCIATH JJIMHY OTPE3Ka MO KOOPAUHATAM €r0 KOHI[OB; BBIYUCIIATH KOOPAMHATHI
CepeIuHBI OTPE3Ka;
e  HCHOJI30BaTh KOOPJMHATHBIN METOJT JUIsl U3yUYEHHUSI CBOMCTB MPSMBIX U OKPYKHOCTEH

Conep:kanue kypca

«IIpaKkTHKO-OpHEeHTHPOBaHHBIE 3agaHus» OTpadoTka 3a1ay Ne 1-5 KUM OI'D.



TabnuuHoe U rpaduueckoe mpecTaBlIeHUe NaHHbIX, TUIAaH U CXeMa, U3BJICUCHUE HYKHOU
uHpopmaruu. I3MeHYMBOCTH NpU U3MepeHusX. Pemaromue nmpaBuiaa. 3aKOHOMEPHOCTH B
M3MCHUYMBBIX BeIMUMHAX. Berauciaenus u npeoOpa3oBanue BenuunH. Mccienopanme
MPOCTEUIIINX MAaTEMaTUYECKUX MOJICIICH.

«Boruncjienust u npeodpaszoBanus». OtpadoTka 3amay Ne 6 KUM OI'D.

Heiicmeun ¢ namypanvHoiMu yuciamu

CroxeHue ¥ BbIUUTaHUE, KOMIIOHEHTHI CJIOKEHUSI U BBIYMTAHUS, CBSI3b MEX]y HUMH,
HAXO0XJIEHWE CYMMBbI M Pa3HOCTH, U3MEHEHHE CYMMBI U Pa3HOCTHU MPU U3MEHEHUH KOMIIOHEHTOB
CJIO’KE€HUS U BBIYUTAHUA.

YMHOXEHHUE U JeJICHNE, KOMIIOHEHTH YMHOXEHUS U JCJICHUS, CBSI3b MKy HUIMU, YMHOXEHUE
U CIIO)KEHHE B CTOJIOMK, JIEJICHUE YTOJIKOM, MPOBEPKA Pe3yybTara C MOMOILBIO MPUKUIKU U
00paTHOTO JACHCTBUA.

Yucnosvle sviparxcenus

YucnoBoe BbIpaKEHHE U €ro 3HaYCHHE, MOPSAIOK BBIIOIHEHUS JCHCTBHIA.

/Ipoou. Obviknosennvle Opoou

Jons, yacTs, pobGHOE YKcio, 1podsb. [IpobHoe uncio kak pe3ynbTar feneHus. [lpaBunbHblie u
HENpPaBUIbHBIE TPOOH, CMEIIaHHAsA JPOOh (CMEIIaHHOE YHCIIO).

3anuch HaTypaJlbHOTO YKCTa B BUIE ApoOU ¢ 3aJaHHBIM 3HaAMEHATeNIeM, IpeoOpa3oBaHue
CMEIIaHHOM IpoOU B HEMPABHIbHYIO IPOOb U HA0OOPOT.

[TpuBenenue apodeit k o0meMy 3HaMeHaTento. CpaBHEHHE OOBIKHOBEHHBIX JIpOOEi.

CrnosxeHue ¥ BeIYUTaHHE OOBIKHOBEHHBIX JIpoOeii. YMHOXKEHUE U JAeNIeHue OOBIKHOBEHHBIX
JpoOeH.

ApudmeTrnueckue JeiCTBUS CO CMEILIaHHBIMU JIPOOsIMHU.

Apudmernueckre 1eiCTBUS C IPOOHBIMU YHCIIAMHU.

Cnocobbl payuonanuzayuu elNUCcIeHUll U UX NpUMeHeHue npu 6blNOJIHEHUU 0etiCmBEULL.
Jecamuunvie Opoou

[TpeoOpa3oBanue necATUYHBIX Apo0eit B 00bIKHOBEHHBIE. CpaBHEHHE JECATUYHBIX APOOEH.
CrnosxeHue ¥ BBIYUTaHUE JECITUYHBIX ApoOel. OKpyrieHue NecATUYHbIX Ipo0eil. Y MHOXKEeHNEe U
NeJIeHNe AeCATUYHBIX Apo0elt. [Ipeobpaszosanue 0ObIKHOBEHHBIX Opobell 8 decimuyHble OpoouU.

Koneunvie u 6eckoneunvie decsimuunvie Opoou.

Yucna. Pauyuonanbvuble yucaa



MHO0€ecTBO palMoHaIbHBIX yncel. CpaBHEHUE pallMOHAJIBHBIX YKcen. [leficTBus ¢
paLMOHATIBHBIMU YUCIaMU. [Ipedcmasnenue payuoHantbHo20 Yucia 0ecamuiHou 0poobsio.

Jlpoono-payuonanvhsie sviparcenus
[TpeoOpa3oBanue IPOOHO-TUHEHHBIX BBIPAKCHHIA: CIIOKEHUE, YMHOKEHHE, JICTICHHE.
Aneebpauueckasn opoows. Cokpawenue aneedpauueckux opobeil. [lpusedenue aneedpauieckux

Opobell k 0bwemy 3Hamenamento. [lelicmeus ¢ aneedpauyeckumu OpoosImMU. CI0dNCEHUe,
sbluUmManue, YMHoJCeHue, oeleHue, 6036e0eHue 8 CmeneHb.

«JleiicTBUTeIBLHBIE YKCaa». OTpadoTka 3amaau Ne 7 KM OI'D.

Payuonansusie uucna

N3o00pakeHne yncen Ha YUCIOBOM (KOOpAMHATHOM) mpsiMmoii. CpaBHeHue uucen. Moayip 4ucia,
reoMeTpuuecKas HHTEpIpeTalys MOy yncia. JlelcTBHs ¢ MONI0XKUTETbHBIMU U
OTPUIATCIIEHBIMH YUCIIaMUA. MHOXECTBO IEJIBIX YUCEIL.

Koopounama mouxu

OCHOBHBIE IOHATHUS, KOOPOUHAMHDLU VY, PACCMOSHUE MedxHcOy moukamu. Koopounamul mouxu.
Hppayuonansusie uucna

[TousTue HppauOHAJIBHOTO YHUCJIA. Pacno3HaBanue HppaOHAJIbHBIX YHUCCII.

Mnoowcecmeo OeticmeumenbHblx YUCe.

«IIpeodpa3zoBanne ajnredpanveckux Boipaxenuii». Orpadorka 3amay Ne § KUM OI'D
Hppayuonansusle yucna

[TonsiTrie ppalMoHANBEHOTO YKCia. Pacrio3HaBaHNe UppallMOHAIBHBIX yKcen. [Ipumepst
JIOKa3aTebCTB B anredpe. Jelicmaus ¢ uppayuoHaibHbIMU YUCIAMU: YMHONCEHUe, OelleHuUe,

6036e0eHUe 8 CMENeHb.

Mnuoowcecmeo oelicmseumenvuulx yucel.

«YpaBHeHHs M HepaBeHcTBa». OTpadoTtka 3aaay Ne 9 KM OI'D.
Pagencmea
Yucnosoe paBeHCTBO. CBOMCTBA YHUCIOBBIX PABEHCTB. PABEHCTBO € MEPEMEHHOM.

Ypasenenua



[TonsiTHE ypaBHEHHS U KOPHS YpaBHEHUs. [Ipedcmasnenue 0 pasHOCUIbHOCU YPAGHEHUL.
Obnacmo onpedenenus ypasHenus (001acmb 00Ny CMUMbBIX 3HAYEHUL NePeMEHHOL).

Jluneiinoe ypasnenue u e2o Kopnu

Pelienue nuHEWHBIX ypaBHEHU. Jlunetinoe ypasneHnue ¢ napamempom. Konuuecmeo kophei
JUHeuno2o ypasHenus. Peuienue TuHelnblx YypasHeHuli ¢ napamempom.

Keaopamnoe ypasnenue u e2o kopnu

KBagpartusle ypaBHenus. HenosHble kBajipaTHbIe ypaBHEHHUS. [JUCKpUMHUHAHT KBapPaTHOTO
ypaBHeHHs. PopMylia KOpHEH KBapaTHOTO ypaBHeHus. Teopema Buema. Teopema, obpammuas
meopeme Buema. Pemenne kBapaTHBIX YpaBHEHHI: HCTIONIb30BaHUE (DOPMYIIBI 1151
HAXOXXJCHUS KOPHEH, epaghuueckuii memoo peweHus, paziodxcenue Ha MHodcumenu, noooop
KOpHell ¢ Ucnov3oeanuem meopemvl Buema. Konuuecmeo kopHeti k6aopamuo2o ypasHerus 8
3asucumocmu om e2o Ouckpumurnanma. buxkeaopammuvie ypasnenus. Ypaguenus, ceooumovle K
JUHeUHbIM U KeaopamHuim. Keaopamuule ypasuenus ¢ napamempom.

JIpobno-payuonansvhule ypasHenus

Pemenue npocredmmx qpoOHO-IIMHEHHBIX YpaBHEHUH. Peuternue OpooHo-payuonaibHblx
VpaeHeHull.

Memoowbl pewienus ypasHenuii: Memoosl pasHOCUIbHBIX NPeodPaA3068aHuUll, Memoo 3amMeHbl
nepementol, epaguueckuti memoo. Mcnonrvzoeanue c0ticme QyHKYull npu peueHuu ypagHeHuil.

/ xl =a x =/gt %
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«BeposTHOCTB co0ObITHII» OTpadoTka 3a1a4 Ne 10 KUM OI'D.

Cnyuaiinvie coovimus

CryuaiiHble ONBITHI (3KCIIEPUMEHTHI), JJIEMEHTapHbIe cly4yaiiHble COOBITHS (MCXObI).
BeposiTHOCTH 211€MeHTapHBIX cOObITUNH. COOBITHS B CITy4alfHBIX SKCIIEPUMEHTAX U
0JTarONPHATCTBYIOIINE 2JIEMEHTAPHBIE COOBITHS. BeposTHOCTH ciydallHBIX COOBITHIA. OTBITHI C

PaBHOBO3MOKHBIMHA 3JICMCHTAPHBIMU coowrTusiMu. Kiaccuueckue BCPOATHOCTHBIC OIIBITHI C
HUCITIOJIB30BaHHUEM MOHCT, Ky6I/IKOB.

«Dynkuum u rpadpuxm». Otpadorka 3agay Ne 11 KM OI'D.
Dyukyuu

Honamue ¢ynkyuu



JlexapToBbI KOOpAMHATEI HA IIIOCKOCTH. DOpMUPOBaHHUE NPEICTABICHUN O METAIIPEIMETHOM
MOHATUHU «KoOpAUHATED. CrocoOb! 3a1anusi GyHKITUN: aHATUTHICCKUN, TpaduaecKui,
tabmuuneid. I'paduk Gyaxmum. [pumeps! GyHKIMIA, TOTy4aeMbIX B IPOLECCE UCCIECTOBAHUS
Pas3IMYHbIX PealbHbIX IPOLIECCOB U pelIeHus 3a1a4. 3HayeHue GyHKuuu B Touke. CBoiicTBa
byHKUIMI: 00J1aCTh ONpeAETICHUs, MHOXKECTBO 3HAYCHU, HYIIU, IPOMEXYTKH 3HAKOTIOCTOSHCTBA,
YemHoCmyb/HeuemHoCmy, TIPOMEXYTKH BO3pacTaHus U yObIBaHUs, HAUOOJIbIlIEe U HAMEHbIIEe
3HavyeHus. MccnenoBanue GyHKINU 1O ee TpaduKy.

Juneinan hynkyusn

CgoiicTBa u rpaduk nuHelHON GyHKIMU. YTII0BoH K03 duiment npsamoii. Pacionoxenue
rpaduka TUHEHHON QYHKIIMKA B 3aBUCUMOCTH OT €€ YIJIOBOTO Kod(duimeHTa u cBO60IHOTO
unieHa. Haxoorcoenue koagpuyuenmos nunetinou GyuKyuu no 3a0aHHbIM YCI0BUAM:
npoxodicoeHUe NPAMOU uepe3 08e MOUKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOACOEHUe NPAMOU
yepe3 OAHHYI0 MOYKY U NAPANLETbHOU OAHHOU NPAMOLL.

Keaopamuunaa ¢pynxyusn

CaoticTBa u rpaduk kBaapatuuHoi Gpynkuuu (mapadona). [locmpoenue epaguxa k6adpamuyrot
@yHKYuU no mouxkam

Oopamnuasn nponopyUOHaAILHOCHb

y= Kk  k k
CaoticTBa (hyHKIIUU xY x y x. ['unepbouna.
«ITocaenoBareqnbHoCcTH M Mporpeccum» OtpadoTtka 3amau Ne 12 KM OI'D. (1 gac).
Ilocneoosamenvrnocmu u npozpeccuu
UmcroBas OCiIe10BaTeIbHOCTh. [[puMephl YHCIOBBIX TIOCIe0BaTebHOCTEH. beckoneuHbie
nocjaen0BaTeNbHOCTU. ApudMeTndeckas porpeccus u ee cBoiictsa. ['eomerpuueckas

nporpeccusi. Popmyna obwe2o uieHa u Cymmbvl i NEPELIX YIeHO8 apupPmMemuiecKol u
2eoMempu4ecKol npozpeccul

«UmucnoBble U OyKkBeHHbIE BbIpaxkeHus». OtpaboTka 3amau Ne 13 KM OI'D.
Yucnosvie u OyKeeHHblE GbIPAIICEHUS

BeIpaxxeHue ¢ nepeMeHHOW. 3HaueHe BeIpaxeHus. [101cTaHOBKa BBIPAKEHHUI BMECTO
[IEPEMEHHBIX.

ll €Jlble 8blPpAINCCHUA

Crenenb ¢ HaTypaJbHBIM [TOKa3aTesaeM U ee cBoiicTBa. [IpeobpazoBanus BbIpakeHU,
COZIep KAIIMX CTEIEHU C HATyPAJIbHBIM IIOKA3aTEIIEM.

OnHoueH, MHOTOWIEH. [[eiCTBUS ¢ OJHOWICHAMU U MHOTOUYICHAMH (CJIOKEHUE, BRIUUTAHUE,
yMHOXKEHHE). DOpMYIIbl COKPAIIEHHOTO YMHOXEHHUS: pa3HOCTh KBAJPAaTOB, KBAAPAT CYMMBI H
pasHocTu. PaznoskeHne MHOrOUYIeHa HA MHOXKUTEIN: BEIHECEHHE O0IIIETO MHOXKHTEIS 32 CKOOKH,



IpyNIMpPOBKA, IPUMEHEHNE (POPMYJI COKpAIlEHHOTO yMHOKEeHHsI. KBagpaTHBIN TpexuieH,
pa3oKEeHUE KBaIPaTHOIO TPEXWIEHA Ha MHOXKUTEIIH.

«IIpakTnueckue pacuersl no popmyaam» Orpadorka 3amad Ne 14 KUM OI'D

Boipakenue ¢ nepemeHHoi. 3HaueHue BbIpaykeHus. [locTaHOBKa BBIPayKEHUN BMECTO
IIEPEMEHHBIX.

H éjible eblparicenun

Crenenb ¢ HaTypaJbHBIM [TOKa3aTeseM U ee cBoiicTBa. [IpeoOpazoBanus BeIpaKeHUIA,
COJIEpIKalINX CTENEHH C HaTypaJIbHbIM I10Ka3aTeNEM.

OpnHouseH, MHOrouseH. J[edcTBUs ¢ OJHOWIEHAMH U MHOTOWJICHAMH (CII0XKEeHHE, BBIYUTaHHE,
yYMHOXeHHE). POpMYJIbl COKPALLIEHHOTO YMHOXKEHUS.

«Cucrembl HepaBeHcTB». OTpadoTka 3aga4 Ne 15 KM OI'D.
Cucmembul nepagencme
CucTteMbl HEpaBEHCTB C O/IHOM NepeMeHHOH. Pelienne cucteM HepaBeHCTB ¢ OJTHOM

MePEMEHHOM: JIMHEWHBIX, K6adpamHuix. 1300paskeHne pereHus: CUCTEMbl HEPAaBEHCTB Ha
YHUCJIOBOM MPSIMOM. 3aluCh PEIIEHUsI CUCTEMbI HEPABEHCTB.

«I"'eomerpuyeckue purypsol. Yrabs». Orpadotka 3agau Ne 16 KM OI'D.
Benuuunwi

Bennuuna yrina. ['pagycnas mepa yria.

Tpeyzonvnuk

CoiicTBa paBHOOEPEHHOTO TpeyroibHUKa. BHemHuit yron Tpeyroiasauka. Cymma yrioB
TpeyrojbHUKa

«I"'eomeTrpuyeckue ¢purypsol. Jimubpy. Otpadotka 3agau Ne 17 KM OI'D
Duzypol ¢ 2eomempuu u 6 OKpysHcarouem mupe
['eomerpuueckas purypa. Buyrpennss, BHemHss o6nactu Gurypsl, rpanuna. JInauu u o6iactu

Ha TUIOCKOCTU. Bhimykias u HeBbinykias purypsl. [Inockas u Hernockast purypsl. [lonsitue
BenuuuHbl. [{nuna. M3sMepenue mvnbl. EQMHUIBI U3MEPEHMS NIIMHBL



Brienenune cBoiCTB 00bekTOB. DOPMHUPOBAHUE MPEICTABICHUH O METapeAMETHOM TOHSATHH
«purypa». Touka, 0Tpe30K, npsAmasi, J1y4, JJOMaHas, INIOCKOCTb, YToJl, OMCCEKTpHCa yIJla U ee
CBOMCTBA, BUJIbI YIVIOB, MHOIOYT'OJIbHUKH, OKPY?>KHOCTb U KPYT.

OceBast cuMMeTpHsi reoMeTpudeckux Guryp. LieHTpanbHas cHMMETPHUS T€OMETPUIECKUX (UTYD.

«Ilnomaas MHoOroyroapHuka». Orpadotka 3amad Ne 18 KM OI'D
H3zmepeHnus u eviuucienus
[Tnomaau. ®opmMyIibl TUIOMIAAN TPEYTOIbHUKA, ITapajlieJiorpaMMa U €ro YaCTHBIX BUJIOB,

Tpamnenuu, popmyna ['epona, popmyia miomaay BEITYKIOTO YETHIPEXYTOJIBHUKA, (JOPMYIIBI
JUIMHBI OKPY’KHOCTH U IIJIOLIAAU Kpyra

«M3mepenns u BbruucjaeHus». Orpadorka 3agad Ne 19 KUM OI'D.

H3mepenus u viuucnenun

[Tnomaau. ®opMyIbl IUIOIAAN TPEYTOIBHHKA, TIApALIeIOrpaMMa 1 €ro YaCTHBIX BUJIOB,
Tparnenuu, GopMyJa IUIOMIAH BEITYKIOTO YeTHIPEX yroJdbHHUKA, (HOPMYJIIBI JITUHBI OKPYXHOCTH U

mjionraau Kpyra. IInomans MpaBHJIIBHOTO MHOT'OYT'OJIbHHKA.

Teopema [Tudaropa. Tpuronomerpudeckiue COOTHOIICHUS B MIPSMOYTOJIBHOM TPEYTOJIbHUKE.
Tpuronomerpudeckue GyHKIIUN YT,

«Teopernyeckne acnekTb». OTpadoTka 3aa1a4y Ne 20 KM OI'D.

TeOpeTI/I‘{eCKI/IC ACIICKTBI, TCOPCMBI, AKCUOMBI, OITPECACIICHUAA, q)OpMyJ'IH, JICMMBI.

TemaTH4eckoe NIaHNPOBaHUeE Kypca

No | Tema 3ausarus OcHOBHbBIE BUJIbI I€ATETbHOCTH yUaIIUXCS Kon-Bo
4acoB
n/n | (Ne 3amanus B8 KUM)
1 Boruucnenus u Brimonsstor apudmernueckue 1eiCcTBUS C 4
npeoOpazoBaHus palMOHATBHBIMH YHCIAMU, BEIUUCIISIOT 3HAUCHUS

YUCTIOBBIX BBIPAXXEHUU, IEPEXOAAT OT OJTHOU
(hopMBI 3aIMCH YHCTIa K JPYrou




2 JlelicTBUTENbHBIC N3o0paxaroT yrciia TOYKaMy Ha KOOPIMHATHON
qucia IIPSIMOM, CPAaBHUBAIOT JICHCTBUTEIILHBIC YHCIIA,
BBINOJIHAIOT BBIYUCICHHS U TIpeoOpa3oBaHus,
BBIIIOJHSIOT IPUKUJIKY PE3YyJIbTaTa BHIYMCICHUM.
3 ITpeoOpa3oBanus BbInonHA0T BEIUUCIEHNS U IpeoOpa3oBaHus
anreOpanyecKux apu(METHUECKUX BBIPAKEHUH, TPUMEHSIOT
BBIPAKCHUI CBOWCTBA apu(PMETUUYECKUX KBAJAPATHBIX KOPHEH
U1 IpeoOpa30BaHusl BRIPAKCHUN
4 YpaBHeHUs U PewraroT iMHENWHbBIE U KBaIpaTHBIE YPAaBHEHUS C
HEpaBEHCTBA OJIHOM MIEPEMEHHOM, HEPAaBEHCTBA C OJIHOU
MEPEMEHHOMN U UX CUCTEMBI
5 DyHKINUH U TpaPUKH CTposT ¥ YuTarOT TpaduKH pa3IMIHbIN (YHKIIHA,
YUTAIOT TpauKH (PyHKIHIA, OUCHIBAIOT C
MOMOILBIO (PYHKIMHA Pa3IUYHbIe 3aBUCUMOCTH
MEX/1y BEJIMYMHAMU, UHTEPIPETUPYIOT rpapuKu
3aBUCUMOCTEHN
6 Yucnossie u BeimonssaoT npeoOpa3oBaHus anredpanyeckux
OyKBEHHbIE BBIPAKEHUI, HAXOIAT 3HAUEHUsI OyKBEHHBIX
BBIPAKCHUS BBIP)XEHUI, OCYILECTBIISIS HEOOXOAUMBIE
10JICTAHOBKHU
7 [TpakTnueckue Ocy1ecTBISAIOT pacyeTsl 1o Gpopmyiiam,
pacueTsl Mo GopMyNIaM | BBIPAXKAIOT 3aBHCHUMOCTH MEXIY BeTMUUHAMH,
BBIYHCIISIOT 3HAYEHHS] YNCIIOBBIX BBIPAKEHUN
8 [TpakTuko- BhInonHA0T BEIUUCIEHHS U IpeoOpa3oBaHus,
OpUEHTUPOBAHHBIE OCYILIECTBIISIOT NPAKTUUECKUE PACUETHI, CTPOSIT U
3a/1aHus HCCIIEYIOT MAaTEMaTUYECKUE MOJENHN, UCTIOIb3YIOT
pUOOpETEeHHbIE 3HAHUS U YMEHUS B IPAKTUUECKOM
JIeSITEIbHOCTH
9 ['eomeTprueckue BrinonHsieT nelcTBUS ¢ TEOMETPUUECKUMU
¢burypsl. Yribl ¢burypamu, pemaroT JIaHUMETPUYECKHE 3a]Jaul Ha
HAaXO0XJCHUE T€OMETPUUYECKUX BEJIMYHH (YTIIOB)
10 | I'eomerpuueckue Pacnio3Harot reomerpuueckue Gpurypsl Ha
¢burypsl. b IJIOCKOCTH, pa3INyatoT X B3aUMHOE ITOJIOKEHUE,
1300pakaroT reoMeTpUYecKre (PUrypbl, peraroT
IUTAaHUMETPUYECKHE 3a/1a4K Ha HaXOXKACHHE
Te€OMETPHUECKUX BETUYHUH (JJIUH, YIIIOB)
11 | Ilnomane Pacnio3narot reomerpuueckue Gpurypsl Ha
MHOTOYTOJIbHUKA IJIOCKOCTH, PEIIAlOT IMJIaHUMETPUYECKHE 3a/1a4H Ha
HaXO0XJACHUE TEOMETPUUYECKUX BEINYNH
(mTormazeil), oCymecTBIsAI0T pacyeThl MO
dbopmynam
12 | U3mepenus n OnpenenaroT KOOpANHATHl TOYKHU IIJIOCKOCTH,
BBIUNCIICHUS IIPOBOJAT ONEPALIUU HaJ BEKTOPAMHM, BEIYUCIISIOT
JUIMHY U KOOPJIMHATHI BEKTOPA, YTOJl MEXY
BEKTOpPAMHM, CUHYC, KOCUHYC M TAaHI'€HC yTIia
13 | Teopernueckue [IpoBoasT noKa3areabHbIE PACCYKIEHUS,
ACIEKTHI OLICHHUBAIOT JIOTUYECKYIO NMPaBUIHLHOCTh
paccyKJIeHU, pacro3HAIOT OIIMOOYHbIE
3AKJIFOYCHHUS
14 | Cucremsbl HepaBeHCTB | PemaroT ypaBHEHMsI, HEpPABEHCTBA U UX CUCTEMBI,
15 | BeposatHocTs coObITH | Haxomat BeposSTHOCTh CIIy9aifHBIX COOBITHH B




MPOCTEUIIINX pacyeTax

16 | [HocnenoBarensHocTn | PacmosHaroT apudMeTnueckue u reoMeTpruIecKue 4
U IPOTPECCUU IIPOrPECCUH, PEIAIOT 33/1a4M ¢ IPUMEHEHUEM
(opMyIIBI O0IIETO YWIEHA M CyMMbI HECKOJIBKUX
YJICHOB IPOTPECCUU
17 | Pabora c KUM (wacth 6
9]
Hroro 724
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