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Pabouas mporpamma yueOHON aucuumruinael OVYJ[.12 Maremartuka: anrebpa, Hayana
MaTeMaTHYECKOTO aHAIIN3a, TEOMETpHUs pa3padoTaHa B COOTBETCTBUH C TPEOOBAHUSIMHU:

(benepaiabHOro TOCyAapCcTBEHHOTO 0Opa3zoBatenbHoro cranaapra (nanee — ®I'OC) cpennero
obmrero o6pa3oBanus, GeaeparbHOTO TOCYAAPCTBEHHOTO CTaHAapTa CPEAHETr0 MPOPECCHOHATIBHOTO
obpazoBanus (nanee — CIIO) no crnenmanbHocTy 15.02.01 MoHTaX M TEXHHYECKAs SKCIUTyaTaIus
MIPOMBIIJICHHOTO 00OPYOBaHUS YTBEP)KACHHOTO MMPHKAa30M MUHHUCTEPCTBAa 00pa30BaHUs U HAYKH
Poccuiickoit ®deneparu Ne344 ot 18.04.2014,mpumepHOii mporpamMMbl y4eOHOW JHCHUIUIMHBI
OVY]l.12 Maremaruka: anrebpa u Hayaja MaTeMaTUYEeCKOTO aHaln3a; TEeOMETpUs JJIs
npodecCHOHATBHBIX ~ 00pa3oBaTeNbHBIX  OpraHM3auuii, pekoMmMeHaoBaHHOW  dDexepanbHBIM
TOCYJapCTBEHHBIM aBTOHOMHBIM yupexaeHrneM «DenepanbHblii HHCTHTYT pa3BUTHS 00pa30BaHUS»
(naee — ®I'AY «DPHPO») B kauecTBe MPUMEPHOH MpOrpaMMbl JJs peaTu3alii MpOrpaMMbl
MOATOTOBKU crienuanucToB cpennero 3BeHa CIIO Ha 0Ga3e OCHOBHOTO 00IIero oOpa3oBaHUS C
NOJydeHHeM cpeaHero obmero ooOpasoBanus, mnpotokon Ne 3 or «21» wutona 2015r.,
perucTpanuoHHbId HoMep pereH3un Ne 3770t «23» wuronst 20151, ®TAY «DUPOy, (00 yrouHeHHH
npotokoi Ne3 ot 25 mas 2017r.)
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Conep:xkanue

[Taciopt paboueii nporpamMmbl y4eOHON AUCIUTIITUHBI

Copeprkanre yueOHOM NUCIMIUIMHBI M TEMATUYECKOE TJIaHUPOBAHKE
VYcnous peanuzanuy y4eOHON AUCIUIUIAHBI

KoHTposib 1 o1ieHKa pe3yJIbTaTOB OCBOEHUS yUeOHOM AUCIIUIIUHBI
[Mpunoxenue A- Texunonoruu ¢popmupoBanusi OK

[Tpunoxenue b- [InannpoBanue y4eOHBIX 3aHATUI C UCIIOJIB30BAHUEM
AKTUBHBIX U UHTEPAKTUBHBIX (POPM U METOJOB 0OYUEHHUSI CTYIE€HTOB

Jluct akTyanuzanuu pabodeid mMporpaMMel
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1 [MacnopT padoyeii nporpaMMbl Y4eOHO# JUCHMILTHHBI

OY/.12 MaremaTtuka: ajaredpa, Hayajla MAaTeMaTHYeCKOI0 aHAJIN3a
reoMeTpus

1.1 ObaacTh npuMeHeHus1 padoyeil MPOorpaMMbl y4eOHOH JUCHUNIMHBI

[Iporpamma yueOHO# nucummivHbl (nanee nporpamma OV 1) sBiseTcs 4acTbio
o011eo0pa3oBaTeabHOrO LKKIa 00pazoBaTesnbHON nporpammel CIIO — mporpammsl
MOATOTOBKHU clielHanucToB cpeanero 3BeHa (nanee — IIIICC3) mo cnernuanbHOCTH
cpeadero mnpodeccuonaapHoro oodpaszoanusa: 15.02.01 MoHTax M TeXHUYECKas
JKCIUTyaTalsl  MHPOMBIILIEHHOTO  OOOpYJOBaHUS ~ TEXHHUYECKOrO  MPOQuIIs

poheCCUOHAIBHOTO 00pa30BaHUs.

1.2 MecTo y4eOHOIl TUCHHUILIMHBI B CTPYKType NPOrpaMmbl MOATOTOBKH

CIICHINAJIUCTOB CPECAHET0 3BC€HA

Vyebnas  mgucummmaa  OVY]J[.12  Maremartuka:  anreOpa,  Hadana
MaTEeMaTH4eCKOTO aHam3a, TCOMETPHUS SIBIISICTCS TUCITUTUTHHON
0011e00pa30BaTeNLHOTO YY€OHOTO UKJIA B COOTBETCTBUU C TEXHHYECKUM MPOQPUIeM
po¢heCCUOHAIBHOTO 00pa30BaHUs.

VYuebHasg aucuMIUIMHA OTHOCUTCS K mpeameTHol obnactu PI'OC cpemnero
obmiero oOpaszoBanus «MartemaTuka ¥ HHPOpMATHUKA» O0OIIEH U3 00s3aTEIBHBIX
MpeAMETHBIX 00JIacTe.

YpoBeHb OCBOEHHUS y4eOHOW AUCHUILIMHBI B coOTBeTCTBUU ¢ PI'OC cpemnero
oO1mero o0pazoBanust MPOGUITHHBIM.

Peanuzanms comeprkaHuss yd4eOHON AMCIMIUIMHBI MPEAINOJIaraeT COONIOACHUC
NPUHITMIIA CTPOTOM TMPEEMCTBEHHOCTH IO OTHOIICHHIO K COJEPKAHHIO Kypca
OV /.12 Maremartuka: anrebpa, Hadajla MaTeMaTHYECKOrO aHajau3a, T€OMETpUsl Ha
CTYIEHH OCHOBHOTO OOI1Iero 00pa3oBaHMsl.

B 1o xe Bpems yueOnas gucrumuinaa OY /.12 Martematuka: anrebpa, Hadana
MaTEMaTHYECKOT0 aHaJIn3a, TeOMETPHS T MPOoGeCCHOHANBHBIX 00pa30BaTEIbLHBIX

OpFaHI/ISaHI/Iﬁ 06J'IaI[aeT CaMOCTOATCIIBHOCTBIO N ICJIBHOCTBIO.



Pabouas mporpamma ydye6HO# auctumivabel OY][.12 Marematuka: anrebpa,
HayajJla MaTeMaTUYeCKOro aHajn3a, TE€OMETPHUS HMEET MEXKMPEIMETHYIO CBS3b C
00111e00pa30BaTeIbHBIMU YUCOHBIMU JTUCHHUIUTMHAMU (PU3HMKaA, XUMUS, HHPOpMaTHKA
U TpOPECCHOHAIBHBIMUA  JUCIUIIMHAMA ~ MaTepUATIOBEACHUEM, TEXHUYECKOM
MEXaHUKOH, MHXCHEPHOH TpadHKOM.

N3yuenue yueOHoi muctummasl OY]J[.12 Marematuka: anreOpa, Havalsia
MaTEMaTUYECKOTO aHaJn3a, TEOMETPHS 3aBEPIIACTCS MPOMEKYTOUHOM aTTeCTallieH B
dbopme oskzamena B pamkax ocBoeHusi I[IIICC3 na 06aze OCHOBHOro 0OIIErO

oOpa3zoBaHus.
1.3 IlnanupyemMblie pe3yabTaTbl 0CBOECHHUS Y4€OHOI N CHUTITHHBI

[TnarupyemMblie pe3yabTaThl OCBOCHUS YICOHOW AUCITUTLIHHBIL:

JINYHOCTHBIE Pe3yJIbTATHI:
— ¢(OpMHUPOBAHHOCTh IPEJCTABICHUN O MaTEeMaTUKE KaK YHHUBEPCAIBHOM S3BIKE
HAayK{, CPEICTBE MOJICIUPOBAHUS SIBJICHUM ¥ TPOIECCOB, HACIX M METOJaX
MaTEMaTHKH;
— MOHMMAaHUE 3HAYMMOCTH MATEMAaTHKH JUIs HAyYHO-TEXHHYECKOTO Tporpecca,
c(hOpPMHPOBAHHOCTh OTHOIICHHUS K MaTeMaTHKE KaK K 4acTH OOIIeYeIoBeueCKOn
KYJbTYpBl Y€pe3 3HAKOMCTBO C MCTOPHEH pa3BUTHS MaTeMaTHKH, SBOJIIOIUCH
MaTeMaTUYECKUX UJIECH;
— pa3BUTHE JIOTHYECKOTO  MBIIUJICHUS, MPOCTPAHCTBEHHOTO BOOOpaKCHHS,
ANTOPUTMUYECKON KYJIbTYPhl, KpUTUYHOCTH MBIIUJICHUS Ha YPOBHE, HEOOXOIUMOM
UL Oy IyIie mpogeCCHOHAIBHON NEITeILHOCTH, JUIS MPOIOJDKCHHST 00pa30BaHUS U
caM000pa30BaHHS;
— OBJIaJICHUEC MATEMATHYCCKUMHU 3HAHUSAMH W yMCHHUSMH, HEOOXOIUMBIMH B
MTOBCEHEBHOM KU3HM, ISl OCBOCHHUS CMEKHBIX €CTECTBEHHO - HAYYHBIX JUCITUTIINH
U TUCIUTUINH TTPO(ECCHOHATBHOTO UKIIA, JIJIS TTOJTyYeHHUsT 00pa3oBaHus B 00IaCTsIX,
He TpeOyrouX yriyOJeHHOW MaTeMaTUYeCKOW MOJITOTOBKH;

— FOTOBHOCTB 1 CITOCOOHOCTH K 00pa30BaHMIO, B TOM YHUCJIE CaMO0Opa30BaHUIO, Ha



MNPOTSHKEHUM  BCEM  KU3HM; CO3HATEIIbHOE OTHOUIEHWE K  HENPEPBIBHOMY
0o0pa30BaHUIO KaK YCJIOBHUIO YCHENIHOW MPOPECCHOHATPHOW W OOIIEeCTBEHHOU
JEATEIIbHOCTH;
— TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSATEIbHOM TBOPYECKOM M OTBETCTBEHHOM
NEeSATEIbHOCTH;
— TOTOBHOCTh K KOJUIEKTUBHOW pabOTe, COTPYAHUYECTBY CO CBEPCTHHUKAMU B
o0Opa3oBaTenbHOM, OOIIIECTBEHHO TOJIE3HON, YIeOHO-MCCIIeI0BATEILCKON, TPOCKTHOM
U JPYTUX BUJAX ACATEIbHOCTH;
— OTHOLUEHUE K MPOQECCHOHATBHON AEATEIbHOCTH KAaK BO3MOXXHOCTH y4YacTHs B
pPEIICHUH  JIMYHBIX, OOILECTBEHHBIX, T'OCYJAPCTBEHHBIX, OOLICHAIMOHAIBHBIX
npo0iem;

MeTanpeIMeTHbIe Pe3yJbTaThl:
— YMEHHE CaMOCTOSITENIBHO ONPENENATh LEJN ACITENBHOCTH U COCTABIATH IUIAHBI
NEATEIbHOCTH; CAMOCTOSITENIBHO OCYIIECTBIIATh, KOHTPOJUPOBATh U KOPPEKTUPOBATH
NEeSATEIbHOCTh; HCIIOJIb30BaTh BCE BO3MOXHBIE PECypChl JUIsl  JOCTHXKEHHUSA
MOCTABJICHHBIX IEJIEH W peaNn3aluu IJIaHOB JESATEIHHOCTU; BHIOUPATH YCHEIIHBIC
CTpaTEeruu B pa3IMYHbIX CUTYaIUsX;
— YMEHHE MPOAYKTHUBHO OOLIATHCA U B3aUMOJEHCTBOBATH B MPOLIECCE COBMECTHOM
NEeSATEeIbHOCTH, YIUTHIBATH MO3UIINH IPYTUX YUYACTHUKOB JIEATETLHOCTH, d(PPEKTUBHO
paspeiiatb KOH(IUKTHI,
— BJIQJICHHE HABBIKAMH TO3HABATEIIbHOM, Y4€OHO-UCCIIEN0BATEILCKOW U MPOCKTHOM
NEesATEIbHOCTH, HaBBIKAMHU pa3pelieHUs] MpoOJieM; CIOCOOHOCTh W TOTOBHOCTH K
CaMOCTOATENHOMY TMOMCKY METOJOB PEHICHUS MPAKTUYECKUX 3a7ad, TPUMEHEHUIO
Pa3JIMYHBIX METOJ0B MO3HAHHS;
— F'OTOBHOCTb U CITIOCOOHOCTH K CAMOCTOSITENIbHOW MHPOPMAIIMOHHO-TI03HABATEIBHOM
JEATEeIIbHOCTH, BKJIOYasi YMEHHE OpPUEHTHUPOBATHCS B PA3JIMYHBIX HCTOUYHHKAX
uHopMaIuu, KPUTUYECKU OICGHUBaTh W HUHTEPIPETHPOBATH HMH(POPMAIIUIO,
MOJIy4aeMYI0 U3 Pa3IMYHbIX HICTOYHUKOB;
— BJIQJICHUE SI3BIKOBBIMU CPEACTBAMH: YMEHHUE SCHO, JIOTUYHO W TOYHO H3Jararhb
CBOIO TOUKY 3pEHMS, UCIIOIb30BaTh aJ€KBATHBIE SI3bIKOBBIE CPEICTBA;
— BJIaJICHUE HAaBbIKaMU [MO3HABATEIBHON pedIeKCUN KaK OCO3HAHUS COBEPILIAEMbIX
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JNIEUCTBUIA U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJbTATOB U OCHOBAHWW, T'PaHUIL
CBOET0 3HAHUWS U HE3HAHWs, HOBBIX I[IO3HABATEIBHBIX 331a4 U CPEACTB I MX
JIOCTH>KCHUS;
— LIEJICYCTPEMJICHHOCTh B TMOWCKAX WM TMPUHITHU PEIICHUH, COOOPa3UTEIbHOCTh U
WHTYULIUS, PAa3BUTOCTh  IPOCTPAHCTBEHHBIX  MPEACTABICHHUM;  CIIOCOOHOCTH
BOCITPUHUMATh KPACOTY U TAPMOHUIO MUPA;

npeIMeTHbIE pe3yJbTarbl:
— c(hOpMHUPOBAHHOCTH MPEJICTABICHUN O MaTeMaTHUKE KaK 4YaCTH MHUPOBOU KYJIbTYphI
U MECTE€ MATeMaTUKM B COBPEMEHHOW IIMBWIM3AIMU, CHOCO0aX OIMUCAHUS
SIBIICHUMN
pEaIbHOr0 MUpPA HA MATEMATUYECKOM SI3bIKE;
—  c(OopMHpPOBAHHOCTh MPEACTABICHUNA O MaTEMAaTUYECKUX TMOHITHUSAX  Kak
BAXHECHIIINX MATEMATHYECKUX MOJIEISX, MO3BOJAIOMIMX OINKCHIBATD U HM3Yy4aTh
pa3HbIle TIPOLIECCHI W SIBJICHUS; IMOHWUMAHUE BO3MOXXHOCTH aKCUOMAaTHYECKOIr'O
MMOCTPOEHHSI MATEMATUYECKUX TEOPHIA;
— BJIQJICHUE METOJAMHU JIOKA3aTEIIbCTB W AaJTOPUTMOB PEILICHUS, YMEHHUE UX
IIPUMEHSATh, IPOBOJIUTH JIOKA3aTEJbHBIE PACCYXKJIECHHUS B XOJI€ PEIICHUS 3a]1ad4;
— BJIAJICHUE CTAHAAPTHBIMU IPUEMAMU PELICHUS PALMOHAIBHBIX U UPPALIMOHAIIBHBIX,
MMOKAa3aTeJIbHbIX, CTEINEHHBIX, TPUTOHOMETPUUECKUX YPaBHEHHH M HEPABEHCTB, UX
CHUCTEM; HCIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM, B TOM YHUCIIE IS
MOKCKA ITyTH PEIICHUS U WTIOCTPALIMU PEIIEHHUS] YPABHCHU U HEPABCHCTB;
— c(OpMHUPOBAHHOCTh MPEACTABICHUNA 00 OCHOBHBIX MOHSTHUAX MaTEMaTUYECKOTO
aHaju3a U UX CBOMCTBAX, BJIaJCHUE YMEHHEM XapaKTepPHU30BaTh MOBEICHUE (PYHKIIHM,
WCMOJIb30BAaHME TMOJIYYEHHBIX 3HAHMM JUISl OIMCAHWUA M AaHaliu3a peallbHBIX
3aBUCHUMOCTEH;
— BJIAJCHUE OCHOBHBIMHA TMOHSTHUSIMU O IUIOCKUX H© HOPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUrypax, MX OCHOBHBIX CBOWCTBaX; C(HOPMHPOBAHHOCTH YMEHUS
pacro3HaBaTh reoMeTpUYecKre (GUTyphl Ha YepTekKax, MOJCISAX U B pealbHOM MUPE;
MPUMEHEHUE M3YYEHHBIX CBOMCTB T€OMETPUYECKUX (uryp u GopMyn i perieHus
F€OMETPUUECKUX 3a7a4 Y 3a]1a4 C IMIPAKTUYECKUM COLAECPIKAHUEM;
— ¢c(pOpMHUPOBAHHOCTh MIPEACTABICHUN O TIPOIIECCaX U ABJICHUSIX, UMEIOITUX
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BEPOSITHOCTHBIM XapaKTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B pPEaIbHOM MHDE,
OCHOBHBIX NOHATHAX DJJEMEHTAPHOW TEOPUM BEPOSTHOCTEH; YMEHMM HAXOIAUTh U
OLICHUBAaTh BEPOATHOCTH HACTYIUICHUS COOBITUH B MPOCTEHIIMX IPAKTUYECKUX
CUTYalLUSIX 1 OCHOBHBIE XapaKTEPUCTUKH CIIyYaHBIX BEJIUYHH;
— BJIaJICHWE HAaBBIKAMHU HCIIOJIb30BAHUSI TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM MpU
pelIeHny 3a1a4.

OcBoenue conepxanust yaeoHnou mucrmmuinabl OY J1.12 MatemaTuka: anreopa,
Hayaja MaTeMaTHMYECKOro aHaliMu3a, TeoMeTpus obOecreuuBaeT (HOpPMHUPOBAHHE HU
pa3BUTHE YHUBEPCAIbHBIX YYEOHBIX JEHCTBUA B KOHTEKCTE IPEEMCTBEHHOCTH

dbopmupoBaHUs OOITUX KOMITETCHITUH.

Buanbi OO0mue KOMIeTEeHITHH
YHUBEPCAJIbHBIX (B coorBercTBUM ¢ PI'OC CIIO 1o cnenuajabHOCTH)
Y4eOHBIX J1efiCTBUIl
JInuHOCTHBIE OK 1. TloHumaTh CymIHOCTh M COLMAJIbHYIO 3HAYMMOCTh CBOEH
Oynyueil npodeccuu, NposIBIATh K HeM yCTOMYMBBINA HHTEPEC.
Perynarusnsie OK 2. OpraHu3oBbiBaTh COOCTBEHHYIO JI€ATEIbHOCTh, BBIOMPATH

TUIIOBBIE METOJbl M CIIOCOOBI BBINOJHEHHS NMPO(EeCCHOHATBHBIX
3aj1a4, OI[eHUBATh MX YPPEKTUBHOCTH U KAUYECTBO.

JInuHOCTHBIE OK 3. [IpuHumarb peuieHusi B CTaHAAPTHBIX W HECTAHAAPTHBIX
CUTYaIUsX U HECTH 32 HUX OTBETCTBEHHOCTb.

[To3naBaTenbHbIE OK 4. OcymecTBiasiTh HOUCK M HCIIOJIb30BaHKWE HWH(pOpPMaLUH,
HEo0X01uMon TUISL 3P HEKTUBHOTO BBITIOJTHEHUS
MpoQECCUOHANIBHBIX 3a7a4, MPO(PECCHOHATLHOTO W JIMYHOCTHOTO
pa3BUTHS.

[To3naBaTenbHbIE OK 5. Hcnonwp3oBath HMH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIE
TEXHOJIOTUH B MPO(ECCHOHAILHON 1€ TEIbHOCTH.
KommyHuKkaTuBHBIE OK 6. PaGoTath B KOJUIEKTUBE U B KOMaH 1€, 3h(PEKTUBHO 00IIATHCS
C KOJUIETaMH, pyKOBOJICTBOM, IOTPEOUTEISIMH.

KommynukatuBubele | OK 7. bpatb Ha ce0st OTBETCTBEHHOCTD 3a pabOTy YJI€HOB KOMAaH/IbI
(TOTYMHEHHBIX ), 32 Pe3yJIbTAT BHIIOJIHEHUS 3a/1aHUil.

JInuHOCTHBIE OK 8. CamocrosiTensHO ompeaesaTh 3a1a4u Tpo(hecCHOHaTLHOTO H
JUYHOCTHOTO  Pa3BUTHS,  3aHUMAThCS  CaMOOOpPa30BaHHEM,

OCO3HAHHO ITIJIAHUPOBATH ITOBBINICHUC KBaJ'II/I(i)I/IKaI_[I/II/I.
[To3naBaTenbHbIE OK 9. OpuentupoBathCs B yCIOBUAX YACTOM CMEHBI TEXHOJIOTHM B

pohecCHOHANbHOM e TENbHOCTH.

1.4 KoJim4ecTBO YaCOB HA OCBOEHHE NMPOrPaMMbI YUeOHOM N CHHUIITAHBI
MaxkcumanbHas yueOHas Harpy3ka odydaromerocs 3514ac, B TOM 4uce:

- o0s13aTenbHAs ayIuTOpHAas yueOHas Harpy3ka ooyuarornierocs 2344aca,

- caMOCTOsITeNbHAs paboTa oOyuatomierocs 1174acos.

YacoB BapuatuBHOil yactu yueOHbIX nukioB [TIICC3 He npemxycMOTpeHO.



2 Coneprxanue y4eOHOM TMCUMILUIMHBI M TEMATHYECKOEe MUIAHUPOBAaHUE

2.1 O0beM yueOHOI TUCHUIJIMHBI M BUABI Y4eOHOH padoThI

Bun yueOHo# padoThl O0bem yacon
MakcumanbHas yyeOHass Harpys3ka (Bcero) 351
Oo6s13aTesibHAsI ayIUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 234
B TOM YHCIIE:
71ab0paToOpHbIC 3aHATHUS HE MPEAYCMOTPEHO
MPAKTHYCCKHUE 3aHATUS 120
KOHTPOJIbHBIE pabOTHI 2
CamocrosiTejibHas padoTa o0yuyarierocsi (Bcero) 117
B TOM YHCIIE:
BBINOJIHEHNE WHAUBUAIYAIBHOTO MTPOEKTA 20
MOITOTOBUTH TMPE3CHTALINN 37
HOJIrOTOBHUTH pedeparsl 24
PEIINTD 3a]1a41 11
popadoTaTh YUEOHYIO JINTEPATYPY 8
MIPOBECTH JTAOOPAaTOPHOE HAOIIOICHHUE U YKCIIEPUMEHTHPOBAHUE 13
COCTaBUTh U PEUIUTH 331a4U 4
[TpomexxyTouHasi aTTecTanus BO BTOPOM ceMecTpe B hopme HK3aMeHa

[IpodunbHOoe wu3yueHue 0OIIcOOpa3OBaTEILHON  Yy4eOHOH  JAMCIIUILIMHBI
OY]l.12 Maremarnka: anreOpa, Havajla MaTEMaTHYECKOTO aHAJIN3a, TEOMETPHUS
OCYILECTBIISIETCS YaCTUYHBIM Tepepaclpe/iesieHUeM Y4YeOHbIX YacoB U OTOOPOM
JUIAKTUYECKUX €AUHHUII B 3aBUCHUMOCTH OT BaXHOCTH TEM I CICHHAJIBHOCTH

15.02.01 MoHTax 1 TeXHHUYECKast SKCILTyaTalys MPOMBIIIJICHHOTO 000py/I0BaHuS.




2.2 Temarnueckuidi IJIaH M coAep:KaHUEe Y4YeOHOW JUCHMILIUHBI

mamemamuueCKo2o anaiuia, ceomempu

0Y/]12 Mamemamuka:

anzebpa, Hauana

HaumenoBanue Conep:kanue y4yeOHOro MaTepuaJa, 1ad0paTopHble U MPAKTHYeCKHE PadoThl, Oo0bem YpoBeHb
pa3iesioB U TeM CaMoCTOsITeIbHAs padoTa 00y4aloImMXCs 4acoB OCBOCHHS
Beenenue Conep:kanue y4eOHOT0 MaTepuaJia 2 1
1 | Marematuka B Hayke, TEXHHKE, JKOHOMHKE, WH(POPMALMOHHBIX TEXHOJOTHIX H
IIPAKTUYECKON nAeATenabHOCTH. Llenu u 3amauu M3ydeHHWs MaTeMaTHUKUA IIPA OCBOCHUU
cnenuanpHoctu CI10
Paznen 1 Auredpa 59
Tema 1.1 Coaep:xanue yue0HOro MaTepHaJia 6 2
Pa3Burue noHsaTUs 0 1 | Lemple w panuoHaIbHBIE 4Yucia. JlelcTBuTenbHBle 4wucia. [IpuOimKeHHBIC
yHCIIe BbruncieHus. KoMiiekcHble yncia
IIpakTHYecKue 3aHATHS 4
1 | Apudmernueckue neHCTBUS HaJ YMUCIAMHU, HAXOXKJEHUE MPUOIMKEHHBIX 3HauCHHM
BEJIMYMH U MOTPEIIHOCTEH BBIYMCIECHUN (a0COMIOTHON M OTHOCUTEIBHOM), CPAaBHEHUE
YHCJIOBBIX BBIPAXKCHUM
CamocTtosiTeibHasA padoTa 00y4ya0mmMXxcst 9
1 | [oxnroroButsh pedepar no reme «HenpepriBHbIE APOOH»
2 | [loaroroButh mpe3eHTanuto 1o Teme «l[IpuMeHeHHe CIOXKHBIX TNPOLEHTOB B
SKOHOMHUYECKHX pacyeTax»
BrinosiHeHNe MHIMBHYaIbHOTO NPOEKTA
Tema 1.2 Copnepxxanue yuyeOHOIro MaTepuasa 12 2
Kophu, crenenu u 1 | Kopuu u crenenu. KopHu HaTypajabHOM CTENEHH U3 YMCia U UX cBoicTBa. CTeneHu ¢
Jorapugpmsl palMoHaIBLHBIMH MOKA3aTesIMU, UX CBOMCTBA. CTENeHU ¢ JeHCTBUTETLHBIMU
nokasaresnsiMi. CBOMCTBA CTENEHU € ACMCTBUTEIbHBIM ITOKA3aTEIIEM.
Jlorapugm. Jlorapugm umcaa. OcHoBHOe jorapu(MUYECKOE  TOXKAECTBO.
Hecartuunble W HarypanbHble jorapudmsl. [lpaBuna neiicTBuil ¢ norapupmami.
IIepexo kK HOBOMY OCHOBaHHIO.
IIpeodpa3oBanue anredpamyeckKux BbIpazkeHMii. [IpeoOpazoBaHue palnMOHATIBHBIX,
VPPAlMOHATIBHBIX, CTEIIEHHBIX, IOKA3aTeIbHBIX U JOrapu(PMHUUECKUX BhIPAXKEHUN
IIpakTHYecKHe 3aHATHS 16
2 | Beruncnenue u cpaBHeHUE KOpHEH. BrITIoTHEHNE pacdeToB ¢ pauKalaMu
3 | Pemenue uppanvoHaabHbIX YpaBHEHUH
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Haxoxnenue 3HauYeHHWI CTENEHEW C palMOHAJIBHBIMU MoOKazaTensiMu. CpaBHEHHUE
crenieneid. [IpeobpazoBaHus BEIpAXKCHHI, COIEPIKANTNX CTEIICHH

5 | Pemenne nmoka3areabHbIX YpaBHECHUH
6 | Pemenue npukiagHbIX 33124
7 | Haxoxnenue 3HadueHUi jorapudma 1o NpoU3BOJIbHOMY OcHOBaHuto. Ilepexox ot
OJHOTO OCHOBaHUS K Jpyromy. Bplumcienne W cpaBHEHHE JIOTapH(MOB.
JlorapugmupoBaHue ¥ NOTEHIIMPOBAHNE BBIPAKECHHUH
8 | IlpuOamkeHHBIC BHIYMCICHUS M PEIICHHSI TPUKIIAJHBIX 33134
9 | Pemenue norapudMuyeckux ypaBHEHUI
CamocrosiTesibHass padoTa 00y4YaIUXCs 12
3 | llogroroButs pedepat Ha TeMy: «VICTOPHUS OTKPBITHS MOHATHUS KOPHSD»
4 | Petuthb 3agaun no TeMe «CTeneHb ¢ AeHCTBUTEIbHBIM [T0Ka3aTeIeM»
5 |IlogroroButs  mpe3eHTauuio 1o Teme «lcropusi BO3HHUKHOBEHHS Jorapugpma,
IIPUMEHEHHE JIOTapu(PMOB»
BrinosiHeHne MHIMBUYyaIbHOTO NPOEKTA
Pa3nen 2 IlpsiMble U JIOCKOCTH B MPOCTPAHCTBE 29
Tema 2.1 Coaep:xanue yueOHOTo MaTepHaJia 8
IIpsiMble ¥ MI0CKOCTH 1 | B3aumHoe pacrnosiokeHue ABYX MPSMBIX B IpocTpaHcTBe. IlapamienbHocTh npsmMoil u
B IIPOCTPAHCTBE wiockoctd. IlapamnensHocTes  1iockocTeil.  IlepneHAMKYISpHOCT OpSIMOH U
IIOCKOCTH. [lepreHauKynsp W HAKJIOHHAs. YTOJd MEXAYy IPSAMOM M IUIOCKOCTBIO.
JIByrpaHHbI  yroj. Yroam Mexay IUJIOCKOCTAMU. [leprneHauKynspHOCTh IBYX
IIJIOCKOCTEN
['eomerpuueckre  npeoOpa3oBaHMs  MPOCTPAHCTBA:  MApaUICNbHBIM  MEpeHoc,
CUMMETPUS OTHOCUTENIBHO IIIOCKOCTH
[TapannensHoe mpoekTupoBaHue. Ilnomans opToroHanbHOM npoekunu. M3o6paxenue
IPOCTPAHCTBEHHBIX (UTYD
IIpakTHYecKHe 3aHATHS 12

10 | Pemenue 3aa4 o teme: «IIpsSMbIe U TUIOCKOCTH B TPOCTPAHCTBEY

11 | Pemenue 3ama4 no teme: «[lepneHIUKymsip ¥ HAKIOHHAS K TUIOCKOCTH

12 | Pemenue 3a1a4 1o Teme: «YTOJI MEXKIY MPSIMOH M TUIOCKOCTBIO. TeopeMbl 0 B3aUMHOM
pacCIIOI0KEHNUH NPSIMOM U TIJIOCKOCTH. TeopeMa 0 TpeX NEPHEHIUKYIAPAX)»

13 | Pemenne 3amad 1o Teme: «lIpu3HaKM W CBOWCTBA  MApaJUICIBHBIX U

NEPpICHAUKYIIIPHBIX ILIOCKOCTEM»
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Pemienue 3amau mo teme: «PaccTosHME OT TOYKHM 10 IUIOCKOCTH, OT MPSIMOM 110
IIJIOCKOCTH, PACCTOSTHUE MEXKAY TJIOCKOCTSIMHU, MEXIY CKPEUIMBAIOIIUMHUCS MPSIMBIMH,
MEX/y POU3BOJBLHBIMU (DUTYpaMHU B IPOCTPAHCTBEY

15

Pemenue 3amau no teme: «llapamiensHoe MIPOEKTUPOBAHKE U €T0 cBolcTBa. Teopema o
IUTOIAI!  OPTOTOHAJIBHOW TPOEKIMH MHOTOYrojbHHMKA. B3anmMHOe pacnonoxeHue
MPOCTPAHCTBEHHBIX (hUTYP»

CamocrosiTesibHAasi padoTa 00y4a0ImMxcst 9
6 | [loaroroButh mpe3eHTaMO0 1O TeMe «B3auMHOE pACMONOKEHHE TMPSAMBIX H
IJIOCKOCTEH B MPOCTPAHCTBEY
BrinosiHeHne MHIMBUTyaIbHOIO NPOEKTA
7 | llonroroButsh pedepar no teme «llapangensHoe MPOSKTUPOBAHUEY
Pa3nen 3 KoopauHaTbl M BEKTOPHI 20
Tema 3.1 Conep:xanue yueOHOT0 MaTepHaJia )
Koopaunartel n 1 | IlpsmoyronpHas (AekapToBa) CHCTeMa KOOpAMHAT B mpoctpaHcTBe. Dopmyna
BEKTOPBI pacCTOSIHUS MEXIY ABYMS TOUKaMH. Y paBHEHHS CHEPBI, TUIOCKOCTH U MIPSIMOM.
Bektopsl. Monyns BekTopa. PaBeHcTBO BekTOpOB. Cll0K€HHE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha uMcio. Pa3noxkeHue BeKTOpa IO HAaNpaBiICHUSAM. YTOJI MEXKIY IBYMs
BekTopamu. [Ipoekmuss Bekropa Ha ocbh. Koopaunatel BekTopa. CkansipHoe
MIPOU3BEICHNE BEKTOPOB.
Hcnonp30BaHne KOOpPAMHAT M BEKTOPOB TIPU PEIIEHUHM MaTeMaTHYECKHX U
MIPUKJIaIHBIX 3a]a4
IIpakTHYecKue 3aHATHS 10
16 | Pemenue 3amau mo Teme: «Bekropel. [leiictBus ¢ BekTopamm. [lexaproBa cucrema
KOOpJMHAT B IPOCTPAHCTBE
17 | Pemenue 3aiau 1no teme: «YpaBHEHHE OKPYXKHOCTH, chepsl, IIIOCKOCTH. PaccTosiHue
MEXTy TOUKaAMU)
18 | JleticTBus C BEKTOpaMH, 33JaHHBIMH KoopauHaTamu. CKalspHOE TPOU3BEICHHE
BEKTOPOB
19 | Pemenne 3amau 1o Teme: «BekTopHOe ypaBHEHHE TIPSIMOH W  IIJIOCKOCTH.
Hcnonp30BaHNne BEKTOPOB IPH JOKA3aTENbCTBE TEOPEM CTEPEOMETPUI
KonTposbHas padora Nel 1
CamocTtosiTeibHas padoTa 00y4yalommxcst 4
8 | [loaroroButh pedepar Ha TeMy «BekTopHOEe 3aaHue NOPSMBIX U IUIOCKOCTEH B

IIPOCTPAHCTBEY
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Paznen 4 KomOunaropuka

16

Tema 4.1 Coaepxxanue yueOHOIro MaTepuaJa 8
KomoOunaropuka 1 | OcHOBHBIE TOHATHS KOMOWHATOPHKH. 3aJayd Ha TOJACYET 4YHWCIa pa3MEIICHHH,
MepecTaHOBOK, coueTaHuil. Pemenne 3anad Ha niepebop BapuanToB. @opmyna OmHOMA
Hprorona. ColicTBa OMHOMHHANBHBIX KO3 dunmeHToB. Tpeyronpank [lackas
IlpakTHyeckne 3aHATHSA 4
20 | Pemenne kKoOMOMHATOPHBIX 337144
21 | Pemenue 3amau no teme: «buHoM HeroTona m Tpeyronbumk Ilackams. [TpuknagHbie
3aJ1a4un»
CamocrosiTesibHass padoTa 00y4YaIUXCs 4
9 | CocTaBUTh M PEHIUTH 3a7a4M Ha IPUMEHEHHUU JIEMEHTOB KOMOMHATOPUKHI
Pa3znen S OcHOBBI TPUTOHOMETPHH 48
Tema 5.1 Copneprxanue y4yeOHOIo MaTepuasia 4
OCHOBHBIE TOHATHSA 1 | Pagnannas wmepa yrma. BpamartenbHoe nBuwkeHue. CHHYC, KOCHHYC, TaHTEHC,
KOTaHT'€HC YHcia
IIpakTHYeckne 3aHATHSA 2
22 \ Panuanubiii MeTO MI3MEpEHUs YIII0B BPAIICHHsI U CBSI3b C TPaJlyCHON Mepoit
CamocTtosiTeibHasA padoTa 00y4YalOmMXxcst 4
10 | Moarorosuts npe3enTamuo mo TeMe «M3 HCTOPHUH TPUTOHOMETPHH
Tema 5.2 Conep:xanue yueOHOTro MaTepuaJia 4
OcHoBHBIE 1 | ®opmynsl npuBeaeHus. Popmynsl cinoxeHus. DopMyibl yaBoeHus. DopMyIsl
TPUTOHOMETPHYECKHE MOJIOBUHHOTO yTiia
TOKAeCTBA IlpakTHyeckne 3aHATHA 4
23 | Pemenue 3aqa4 o teme: «OCHOBHBIE TPUTOHOMETPUYECKHE TOKIECTBA, (POPMYIIBI
CII0)KEHHUSI, YJIBOCHUSI»
Tema 5.3 Copepxanue yueOHOro MaTepuasa 4
IIpeoOpa3oBanust 1 | IIpeobpa3oBanue CyMMBbI TPUTOHOMETPUYECKMX (DYHKIIMH B TPOU3BEICHHUE W
npocTelmux MPOU3BENICHUSI B CyMMYy. BhIpakeHHe TPUTOHOMETPUYECKUX (DYHKIUN uepe3 TaHTEeHC
TPUTOHOMETPHYECKHX IIOJIOBUHHOT'O apryMEHTa
BbIPA/KeHMI IIpakTHYecKue 3aHATHS 2
24 | IIpeoOpa3oBaHne CyMMBI TPUTOHOMETPUYECKHX (GYHKIHH B  TIPOU3BEICHHE,
peoOpa3oBaHNe MPOU3BEIEHUS TPUTOHOMETPUYECKUX (PYHKIIUN B CyMMY
CamocrosiTeibHas padoTa 00y4yalommMxcst 4

11 ‘ Pemmts 3anaun no teme «lIpeobpazoBaHne TPUTOHOMETPUUYECKUX BHIPAKEHUI
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Tema 5.4 Conep:kanue y4eOHOT0 MaTepHuaJia 6
Tpuronomerpunueckue 1 | O6paTHble TpUroHOMeTpUYeCKHEe PYHKIMHU. APKCUHYC, ApKKOCUHYC, apKTAHT'€HC.
YPABHEHHA U [Ipocreiimue TpuronoMmerpuyeckue ypaBHeHus. [lpocreiiime TpuronomeTpudyeckue
HepaBeHCTBA HEPABEHCTBA.
IIpakTHYeckHe 3aHATHA 6
25 | Pemenue 3amad o reme: «OOpaTHBIE TPUTOHOMETPUYECKUE (D YHKITHH
26 | Pemenune npocTeimmx TPUrOHOMETPUYECKIX YPABHEHUH M HEPABEHCTB
CamocTtosiTeibHast padoTa 00y4Yalommxcst 8
12 | IToaroToBuTh Npe3eHTaLUIO 10 TeMe «OOpaTHbIE TPUTOHOMETPUUYECKUE (DYHKIHM
BrinosHeHne MHIMBUYaIbHOTO NPOEKTA
13 | Pemute 3amaum no teme «TpUroHOMETpHYECKHE YPAaBHEHHS U HEPABEHCTBAY
Pa3nes 6 @yHknum, ux cBoiicTBa U rpadpuku 27
Tema 6.1 Coaep:xanue yueOHOro MaTepHaJia 2
DyHKIHUHU, UX 1 | ®yukoun. OOmacTe oOmpeneNneHUss W MHOXKECTBO 3HaYeHWH; rpaduk (GyHKIUH,
CBOICTBA U rpaMKH noctpoeHue rpadukoB QyHKIUHN, 33JaHHBIX PA3IMYHBIMU CIIOCOOAMHU
CaoiictBa (yHknun. MOHOTOHHOCTh, YETHOCTb, HEUYETHOCTh, OTPAHUYCHHOCTD,
nepuoM4HoCThb. [IpoMexyTkHM Bo3pacTaHus U yObIBaHMs, HauOOIblIee U HAUMEHbIlIee
3HaYeHHs, TOYKM OIKCTpemyma. [paduyeckas  wuHTeprperamus.  [Ipumeps
(GYHKUMOHAJIBHBIX ~ 3aBUCHUMOCTEH B  pEaIbHBIX  Ipoleccax U SBJICHMSAX.
Apudpmernueckue onepauuu Hajg QyHkuusMmu. CrnokHas (QyHKUHS (KOMIO3HUIIMS).
[ToHsiTHE O HETIPEPHIBHOCTU (HYHKIINU.
Oopatnbie d¢ynkuuu. OOnacTe ompeneneHus W 00JacTh 3HAUYEHUUW OOpaTHOU
¢ynkuuu. I'paduk o6paTHON GHyHKIUU
IIpakTHyecKkue 3aHATHS 8
27 | Iloctpoenue u ureHne rpadukoB GyHKIMI
28 | UccrnenoBanme QyHKINH
29 | Pemenue 3amay mo teme: «CBOICTBa TMHEWHOMN, KBaAPaTUYHON, KyCOUHO-TMHEWHON U
npobHo-nuHelHoM pyHkuuid. HenmpepsiBHbIE U epuoanueckue QyHKIUN
30 | Pemenne 3amau mo Teme: «CBoiicTBa M TpaduKM CHHYyca, KOCHHYCa, TaHTeHCa W
koTanrerca. OOparHble ¢yHKUMHM M uUX rpadukd. OOpaTHbIE TPUTOHOMETPUUECKUE
byHKIAN
CamocrtosiTeibHast padoTa 00y4alOMXCst 4
14 | TloaroToBUTH Ipe3eHTAINIO 1O TeMe «CII0KeHNE TApPMOHUYECKUX KOJIeOaHU»
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Tema 6.2 Conep:kanue y4eOHOT0 MaTepHuaJia 2
Crenennsle, 1 | Onpenenenust pyHkuuid, ux cpoiicrBa u rpaduxu. [IpeoOpazoBanust rpadukos.
NOKAa3aTeJIbHbIe, [TapannenbHplii IEPEHOC, CUMMETPHUSI OTHOCHUTEIIBHO OCEH KOOpIMHAT U CUMMETPUS
Jorapudmuyeckue u OTHOCHUTEJIPHO Hauajga KOOPAMHAT, CUMMETpPUS OTHOCUTEJIBHO HpsSIMOH Y = X,
TPUITOHOMETPHYECKHE pacTsHKEHUE M CKaTHe BAOJb OCeH KOOpIUHAT
¢pynkuuu. Odparnbie IIpakTHYecKue 3aHATHS 6
TPUTOHOMETpHYECKHe 31 | [IpeoOpazoBanus rpaduka ¢yHKuu. [apmoHmueckue KojeOaHus. I[IpukinagHbie
ST 3aJa4n
32 | Pemienue nokasaresbHbIX, JOrapu(pMHUUECKUX YPAaBHEHUH U HEPABEHCTB
33 | PeneHne TpUroHOMETPUUECKUX YPAaBHEHUH U HEPABEHCTB
CamocrosiTeibHasA padoTa 00y4yaommxcst 5
15 | [ToaroroButh npesenranuto «IIpumepsl nmpuMeHeHUs QyHKIMHA U UX TpaGUKOBY»
BrinosiHeHne MHIMBUYyaIbHOTO NPOEKTa
Pa3nes 7 MHOrorpaHHMKH U KpYIJble Teja 47
Tema 7.1 Coaep:xanue yueOHOTo MaTepHaJia 6
MHororpanHuku 1 | Bepummnbl, pebpa, rpaHd MHOrorpaHHuka. Pa3BepTka. MHOrorpaHHble —yIJIbL.
Boinykible MHOrorpanHuku. Teopema Ditiepa
[Tpusma. Ilpsimast u HaknoHHast npusma. [lpaBunbHas npusma. [Tapamienenunen. Kyo
IInpamupa. IlpaBunbHas nupamuaa. Y ceuenHas nupamuja. Terpasap
CummeTtpui B KyOe, B mapajuiesienuiesie, B Ipu3Me U MUpaMuie.
Ceuenus xKy0a, IpyU3Mbl U TUPAMUJIBL.
[TpencraBiaenne o MpaBUIIBHBIX MHOTOTPAHHUKAX (TeTpa’zp, KyO, OKTa’Ip, 10AEKadAp
U MKOCadIp)
IIpakTH4eckue 3aHATHSA 4
34 | Pemenne 3amay mo Teme: «Pa3nmuvHbIE BHIBI MHOTOTPAaHHHMKOB. X wm300pakeHwMs.
Ceuenusi, pa3BepTKU MHOTOTPAHHHUKOBY
35 | Pemenue 3aa4 o teme: «llmomnaabp MOBEPXHOCTH
CamocTtosiTeibHAs padoTa 00y4yalommxcst 8
16 | IlpoBectu nabopaTtopHOe HAOMIOACHUE M dKCIIEpUMEHTHpoBaHue Mo TeMme: «llmomanu
MTOBEPXHOCTEH MHOTOTPAaHHUKOBY
17 | IlpoBectn nabopaTtopHoe HaOIIOAEHHME W  HKCIEPUMEHTHUPOBAHHE IO  TEME:

((HpaBI/IHBHI)Ie MHOT'OT'paHHUKW
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Tema 7.2 Conep:kanue y4eOHOT0 MaTepHuaJia 4
Tes1a 1 MOBEPXHOCTH 1 | Hunuaap u KoHyC. YcedeHHBIH KOoHyc. OCHOBaHUE, BBICOTa, OOKOBasi MOBEPXHOCTH,
BpalleHHsA oOpasyromias, pa3sepTka. OceBble CEUSHMsSI U CEUSHMs], apajlyIelIbHble OCHOBAHUIO
lap u cepa, ux ceuenus. KacarenpHas mIockocTs K cdepe
IIpakTHYeckHe 3aHATHA 4
36 | Pemenne 3amau mo teme: «Buubl cuMMmeTpuii B mpocTpaHctBe. CHMMeETpUs Telnl
BpAllEHHsI U MHOI'OI'PaHHUKOBY
CamocTtosiTeibHast padoTa 00y4Yaommxcst 8
18 | IlpoBectu naboparopHOoe HAOIIONECHHUE U SKCIIEPUMEHTUPOBaHUE 0 TeMe: «O0beM Ten
BpAaIlCHUS»
19 | IloaroroBuTsh pedepar no reme «KoHMYECKHE CEUCHUS U X PIMEHEHNE B TEXHUKE)»
Tema 7.3 Coaep:xanue yue0HOro MaTepHaJia 4
HN3mepenns B 1 | O6bem u ero m3mepenue. MurerpansHas ¢popmyna odobema. Popmynbsl oObema Kyoa,
reoMeTpuH OpSMOYTOJIBHOTO — Hapajiesienunena, npusMbl, HuiuHapa. Dopmynsl  odbema
nupaMuibl U KoHyca. opMmyibl IJIOAAM IOBEPXHOCTEW LWIMHIpAa U KOHYca.
dopmyiibl 00beMa 11apa u Iiomagu chepsl.
[Togo6ue ten. OTHOIIEHMS MJIONIAISH MOBEPXHOCTEH H 00 EMOB IOJJOOHBIX TEll
IlpakTHYeckne 3aHATHA 4
37 | Boluncnenue mwiomaneii # 065eMoOB
CamocrosiTeibHas padoTa 00y4alOIIMXCH 5
20 | [lonroroBute mpe3eHTanuo Mno Teme: «llogobue Ten. OTHOIIEHME TUIOLIAEH
MOBEPXHOCTEH 1  00BEMOB MOAOOHBIX TEI»
BeinonHenue WHAMBHYaTbHOTO POEKTA
Pasnen 8§ Hayana maTteMaTH4yecKoro aHajamsa ol
Tema 8.1 Copepxanue yueOHOro MaTepuasia 10
ITocaenoBaTeILHOCTH. 1 | IHociaenoBaTeIbLHOCTH. Croco0sl 3aTaHUSA " CBOHCTBA YHCJIOBBIX
IIponsBonnas nocnenosarenbHocTed. Ilonstne o mpenene mocnenoBatenbHOCTH. CylIeCTBOBaHHE

npeAesia  MOHOTOHHOW — OTPaHWYEHHOM  mocienoBaTesNbHOCTH.  CyMMHMpPOBaHHE
nocsenoBarenbHOCTed. beckoHeuHo yOBIBarolias reoMeTpuyeckas mporpeccus U ee
CyMMa.

IIpounsBoanas. [lonstre npousBoaHON PyHKIINU, €€ T€OMETPUUECKUI U (HU3HUeCKUui
CMbICH. YpaBHEHHME KacaTelbHOM K rpaguky ¢yHkuuu. [IpousBomHbIE CyMMBI,
Pa3HOCTH, NPOU3BEIACHUSA, 4YacTHbIe. [IpOM3BOJAHBIE OCHOBHBIX 3JEMEHTAPHBIX
¢byakiuii. [IpumeHeHre NPOM3BOJHOW K HCCIENOBAHUIO (PYHKUIHUH U TMOCTPOCHHIO
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rpadukos. [IpousBoaHbie 00paTHON (QYHKIMK M KOMIO3HLIUU (BYHKIIUH.

[Ipumepsl UCIOIB30BAaHUS NPOU3BOMHOM U1 HAXOKICHUS HAWIYYIIEro PEIICHHS B
NPUKIAAHBIX 3a7adax. BTopas Npou3BOAHAsA, €€ TeOMETPUYECKUH U (PU3NIECKHUI
cMbIcil. HaxoxaeHne ckopocTH Ui npoliecca, 3aJaHHOro GopMyJioi U rpagukoM

IIpakTHYeckHe 3aHATHA 14
38 | Pemienne 3amau no Tteme: «YucioBas IOCIENOBATENBHOCTb, CHOCOOBI €€ 3aJaHus,
BBIUHUCICHUS  WIEHOB  mocienoBarenbHocTd.  llpenen  mocrienoBaTeNbHOCTH.
beckoHeuHO yObIBarolIasi FeOMETpUIECKasi IPOrpeccusi»
39 | Pemenne 3amau mo teme: «llpaBuma u dopmynsr auddepenurpoBanus, Tabauna
IIPOU3BO/IHBIX 3JIEMEHTAPHBIX (PYHKIIUII»
40 | Pemenne 3amay mo teme: «lIpon3BojHas: MEXaHUYECKUH M T€OMETPHUECKUI CMBICIT
IIPOU3BOIHON. YpaBHEHHE KacaTeIbHOM B 00IEM BHJIE)
41 | HUccnenoBanue pyHKINUU C TOMOIIBIO MPOU3BOJAHOMN
42 | HaxoxneHue HauOOJNBIIEr0, HAaWMEHBIIETO 3HAYCHUS M IKCTPEMAaJbHBIX 3HAUCHHM
byHKIIUU
CamocTtosiTeibHasA padoTa 00y4Yal0mMXxcst 9
21 | IlpopaGotars yueOHy nuTeparypy no teme: «Cymma OeckoHEeYHO  yObIBaromieit
Tre€OMETPUYECKOM POrpecCcum»
22 | IlonroroButs npe3eHTanuto no teme «llonsrue nuddepennunana u ero NPUIOKEHUS
BolnosHeHne MHIMBUYaIbHOTO MPOEKTA
Tema 8.2 Copepxanue yueOHOro MaTepuasa 6
HNuTterpan u ero 1 | llepBooGpa3Has u wuHTerpaj. I[IpuMeHeHHe ONpPENENIEHHOT0 UHTerpaga s
NpUMEeHeHHne HAXOXJICHUS TUIOMIAaU KpUBOJMHEHHON Tpaneuuu. dopmyna Herorona-JleitOHuIA.
ITpumepsl pUMeHEeHHs UHTerpaia B GU3UKE U T€OMETPUU
IIpakTHyecKkue 3aHATHS 8
43 | Pemenne 3amau mno Teme: «MHterpan u mnepBooOpasHas. Teopema HbroToHa-
JleliOHMIIA»
44 | TIpuMeHeHne HHTerpaja K BBIYMCICHUIO (PU3NUYECKUX BEJTMYMH M TUIOIAaeH
CamocrosiTeibHAs padoTa 00y4yalommxcst 4
23 | I[IpopaboraTth yueOHyI0 ITuTepaTypy no reme: «lIpuMepsl npuMeHeHus: HHTerpaa B

¢bu3nKe, reOMETPUH U TEXHUKE
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Pazgen 9 DiieMeHTHI TEOPUH BEPOSITHOCTEH M MATEMATHYECKON CTATHCTUKH

22

Tema 9.1 Conep:kanue y4eOHOT0 MaTepuaJia 4
JJ1IeMEeHTBbI TeOpUH 1 | CoObiTHE, BEPOATHOCTh COOBITHS, CIIOKEHNE U YMHOXKEHUE BeposTHOCcTel. [lonsaTue o
BePOATHOCTEH HE3aBUCUMOCTH  COOBITUH.  JIUCKpeTHas  ciay4yaiiHas  BEJIMYMHA, 3aKOH €€
pacupezneneHusi. UucinoBble XapaKTEPUCTUKH JUCKPETHON ClIy4ailHOW BEJIUYUHBI.
[ToHsiTHE O 3aKOHE OOJIBIIMX YUCEI
IIpakTHYeckHe 3aHATHA 2
45 ‘ Brruncnenune BepositHocteil. [Ipukianubie 3agaun
CamocTtosiTe1bHas padoTa 00y4aOIMMXCs 5
24 | IloaroToBUTH MPE3EHTAINIO IO TeMe: «CXeMbl MOBTOPHBIX HCTbITaHUHN bepHymim»
BrinonHenne MHANBUYaTBHOTO MTPOCKTA
Tema 9.2 Coaep:xxanue yueOHOro MaTepuaJia 4
JJ1eMeHTbI 1 | [IpencraBnenne  AaHHBIX  (TAaOMUIBI,  aUarpaMMmbl, TpaduKH), TEHEpalbHas
MaTeMaTH4YeCcKoi COBOKYITHOCTb, BbIOOpKa, cpenHee apudmernyeckoe, meauana. [lonarue o 3amavax
CTAaTHCTUKH MaTeMaTUYECKOM CTAaTHUCTUKHU. PellleHne NpakTUYEeCKHX 3aJad C [PUMEHEHHEM
BEPOSITHOCTHBIX METOJIOB
IlpakTHyeckne 3aHATHA 2
46 \ [IpencraBienue YMCIOBBIX AaHHBIX. [[puKiIagHble 3a1a4un
CamocrosiTeibHasA padoTa 00y4yalommxcst 5
25 | IlogroroBuTh mpe3eHTalUI0 MO Teme «CpeiaHue 3HAYeHHWs] M WX MPUMEHEHUE B
CTaTUCTHUKE»
BrinonHenne MHANBUIYaIbHOTO TPOEKTA
Pa3nes 10 YpaBHeHHsI H HEPaBEHCTBA 30
Tema 10.1 Conep:xanue yueOHOTo MaTepuaJia 11

YpaBueHnus u
HEPaBEHCTBa

1

YpaBHeHuss W CHCTeMBI ypaBHeHWiHl. PanuoHaibHblE, HppaLMOHAIIBHEIE,
MOKAa3aTCJIbHBIC W TPUTOHOMCTPUYCCKHUEC YPABHCHUA W CUCTCMBI. PaBHOCHIBEHOCTE
YPaBHEHUH, HEPABEHCTB, cucTeM. OCHOBHBIE NMPUEMBI MX peEIIeHUs (pa3sioKEHHE Ha
MHOXUTECIIN, BBEICHHUC HOBBIX HEM3BCCTHHBIX, ITIOJCTAHOBKA, rpaqmqecm/lﬁ MeTOJI)
Hepasencrsa. PannoHanbHbIE, UPPALMOHAIIBHEIE, [IOKa3aTelIbHbIE u
TPUTOHOMETPHUYCCKHNEC HEPABCHCTBA. OcCHOBHBIE IMPUEMBI UX PCIICHUA.
Hcnosb3oBanue CBOMCTB M rpauKoB (PYHKIUHA NPH pelIeHHMH YPaBHEHUH H
HepaBeHCTB. Mertoa uHTepBanoB. M300paxeHne Ha KOOPAWHATHOW IJIOCKOCTH
MHO>KECTBA PELICHUN YPABHEHUN U HEPABEHCTB C ABYMs IIEPEMEHHBIMU U UX CUCTEM
le/lKJIaZIHl)Ie 3aJavuu. HpI/IMeHeHI/Ie MAaTCMATUYCCKUX MCTOAOB [JId PCIICHUA
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pe3ynbTaTa, Y4eT peajJbHbIX OrpaHUYCHUN

COJIepKaTeNbHbBIX 33/1a4 U3 PA3IMYHBIX OOyiacTell HAyKHu W MpakTHKU. HTepnperanus

IIpakTnyeckue 3ansaTus

47 | Pemenue ypaBHEHHUI U CUCTEM YpaBHEHUN

HEPABEHCTB

48 | Ucnonp3oBaHue CBOWCTB H TpadukoB (QYHKIMN [JI pEIIeHUs YpaBHEHUH U

KonTpoabHast pabora Ne2

CamocrosiTesibHasi padoTa 00yyarommxcst

HCPABCHCTB»
Brmomnaenune HHIWBUYAJIbHOI'O IIPOCKTA

26 | [lonroroButs mnpe3eHTanuio 1o TeMe «l'paduueckoe pelieHne YpaBHEHUH U

1apaMeTPOM»

27 | lonroroButh pedepar 1o TemMe «lccrnegoBaHue ypaBHEHHUN U HEPABEHCTB C

10

IIpumepHbIe TEMBI HHAMBHAYAJIbHBIX IPOCKTOB

* HenpepbiBHBIE 1pOo0OH.

* [IpuMeHeHe CI0KHBIX IPOLEHTOB B S KOHOMHUYECKUX pacyeTax.
* [TapamiennbHOE TPOEKTUPOBAHUE.

* CpeHue 3Ha4EHUS U UX IPUMEHEHHE B CTATUCTHUKE.

* BekTopHOE 3aaHue NPSAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE.
* Crio’xeHre rapMOHUYECKUX KOJIeOaHHH.

* I'padpriueckoe perieHre ypaBHEHUN U HEPABEHCTB.

* [IpaBuibHBIE ¥ OTYIPABUIIBHBIE MHOIOIPAaHHUKH.

» Konnyeckre ce4eHus U uX NPUMEHEHHUE B TEXHHUKE.

* [Tonstue nuddepennnana u ero NPUIOKEHU.

» CxeMbl IOBTOPHBIX UCIIBITAaHUHN bepHymnu.

* cciienoBanne ypaBHEHUN U HEPABEHCTB € TAPaMETPOM.

Bcero

351
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2.3 Coaep:xanue npopuibLHON cocTaBasOMIeil

Hnsa  cnemumansHocTH  15.02.01 MoHTax M TeXHHYECKas AKCILUTyaTallus
IPOMBIIIJICHHOTO  O0OpYyIOBaHUS  NPO(QUIBHOW  COCTaBISIOUICH  SIBISIOTCS
CIEAYIOIINE AUAAKTUYECKUE EOUHULIBL:

s pasaena 1 AnreGpa:

- IIponopumn. IIpouentel. Okpyrienue uyucen. OLEHKA W MOTPEMIHOCTD.
[Tpubnu>KeHHbIE BRIUMCICHUS.

- [IpuOnwmxenHbie BeunciaeHus. COXKHbIE NPOUEHTHI. Y paBHEHHE MOKA3aTEIbHOTO
pocta. CpaBHEHUE CKOPOCTH POCTA.

1 pasaena 2 [Ipsimple 1 IIIOCKOCTH B TPOCTPAHCTBE:

- Briuncnenue reoMeTpuuecKuX BEIMYKH. ['eOMeTpusi Ha MECTHOCTH.

s pazaena 3 KoopinHAaThl U BEKTOPBI:

- Ucnionp30BaHKne BEKTOPOB B reoMeTpUn. BekTophl B pu3uke.
s pasnena 4 KomOunaropuka:
- O11eHKa YKClia BO3MOKHBIX BApHUAHTOB.

1 pazaena S OCHOBBI TPUTOHOMETPUN
- Beruncinienus B reomerpun. Kpyrosoe nsuxenue. TpUuroHoMeTpusi Ha MECTHOCTH.

st pazzaena 6 OyHKUUH, UX CBOMCTBA U rpaduKu:

- Tabmuunoe 3HaueHue 3aBucuMocTed. Iloctpoenue 3aBucumocteit. CBoiicTBa
IIPAKTUYECKUX 3aBUCUMOCTEM.

U1 pazaena 7 MHOrorpaHHUKH U KPYTJIbIE TeJla:

- Brlunciienne reoMeTpuuecKux BEIWMYMH. Pa3BUTHE HAriIsAHBIX MPEIACTABIICHUM.
Opranuzanus IpaKTUYECKUX U3MEPEHUH.

1 pazaena 8 Hauana maTeMaTnyeckoro aHanusa:

- DKcTpeMallbHble 3HAYeHHsI TeoMeTpuyeckux BenuuuH. [Ipunoxkenue pusmueckux
npoueccoB. MccnenoBanue ¢usznueckux mnpoueccoB. HarnsigHoe mpencraBlieHHE O
MIPOU3BOTHOM.

- Boruucnenne mmomaneii u  oobemoB. HWHrerpanmn B ¢usuke. Harnsgabie

NpCACTaBICHUA 00 HHTCTpAJIC.
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sl pasgena 9 OneMeHThl TEOpUM BEpPOSATHOCTEM MW MaTreMaThdeckas
CTaTUCTHUKA:
- Boruncnenue craTucTH4ecKuX XxapakTepucTuk. OLeHKa BEpOSITHOCTH COOBITHS.

st pasaena 10 YpaBHeHus: 1 HEpaBEHCTBA!
- [locTpoeHne MaTeMaTHUECKONM MOJENH U €€ HMCCIeA0BaHUE (TEKCTOBBIE 3a/layM).
Pa3BuTHE JOrMYECKOr0 MBIIUIEHUS IPU PEIIEHUHM YpPaBHEHU K HEPABEHCTB.

FCOMCTpI/I‘ICCKI/Ie MOJCIIH.
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3 YcioBus peaju3anuu yueOHoH TUCHMILTHHbBI

3.1 TpeﬁOBaHHﬂ K MHUHNUMAJIBHOMY MaAaTCPHAIBHO-TEXHUICCKOMY

o0ecre4eHNIo0

Peanuzanust mporpaMMpl y4eOHON TUCHUIUIMHBI TPEOYEeT HaIW4Us Y4eOHOTO
KaOMHETa - MaTEMaTUKH.
O6opynoBanue yueOHOro KaOUHeTa:

— pabouune MecTa Mo KOJUYECTBY O0yJarOITUXCS;

— pabouee MecTo MpenoaaBaTess;

— 1mKadbl 17151 XpaHEHUsT HATJISIHBIX TOCOOUH;

— HarSIIHBIE CPEJCTBA OOYUYCHUS: MO, TaOJIUIIbI, TIJIAKaThI,

— cpeactBa  MHOOPMAIIMOHHBIX  TEXHOJOTHM: MIpe3CHTAIUH, CXEMBI,
METOJUYECKUE PEKOMEHJAIMM 1O MPAKTHYECKUM U CaMOCTOSATEIIbHBIM
paboTam.

TexHuueckue cpeacTBa 00yueHUs:
— KOMIIBIOTEP C JINIICH3UOHHBIM ITPOTPAMMHBIM 00ECIIEUCHUEM,

— MYJBTUMEIUWHBINA POEKTOP.
3.2 UudopMmanmoHHoe odecnieyeHmne

OcHOBHBIE HCTOYHUKH

1 bammakoB M.M. Maremaruka: anreOpa ¥ Hadajla MaTEMaTHYECKOTO aHAIM3a,
reOMETpHUs: Y4YeOHUK i1 CTYJASHTOB MNPOGECCHOHAIBHBIX 00pa30BaTEIIbHBIX
opraHuzalui, ocBanBaromux npodeccuu u cnenuanbHoctu CI10. — M.,2017

2 bammakoB M.M. Marematuka: anreOpa ¥ Hadaja MaTeMaTHUYECKOTO aHaW3a,
reometpusi: COOpHUK 3a1ay NpoUIbHON HANpaBJICHHOCTU: ydel. mocodue s
CTYJIEHTOB MpPO(EeCCHOHANBHBIX 00pa30BaTEeNbHBIX OpraHU3aluid, OCBAUBAIOLIUX
npodeccun u cneruaibHocta CI10. — M.,2017

3 bammvakoB M.M. Marematuka: aireOpa ¥ Hadaja MaTEeMaTUYECKOTO aHaJu3a,
reoMeTpusi: 3agavyHuK: yd4eO. mocoOue nis  CTYAEHTOB MNPO(EeCcCCHOHATbHBIX
o0pa3oBaTeNbHBIX OpraHu3aluii, ocBanBaromux npodeccun u cnenuansHoctu CIIO.

- M.,2017
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4 bammakoB M.UM. MaremaTuka: anreOpa W Haudajga MaTeMaTHYECKOrO aHalM3a,
reoMeTpusi:  OJIEKTPOHHBIM  y4e0.-  MeToA.  KOMIUIEKC  JUIsl  CTYACHTOB
npodeccuoHanbHBIX 00pa30BaTEeNIbHBIX OpraHU3allui, OCBaMBAIOIINX Mpodeccuu u
cnenmagpHocTy CI10. — M.,2017
5 Anumos IIILA. u np. Anre6pa 1 Hadana MaTeMaTUYECKOro aHanu3a: YueOHuk 10—
11 kmmaceel. — M., 2012.
6 Aranacsn JI.C., byryzoB B. ®@., Kagomuer C.b. u ap. MartemaTtuka: anrebpa u
Hayaja MmaTremMaTudeckoro ananusa. [‘eomerpus. IT'eomerpust (0a3o0BbIA H
yray6nennsiit ypoau). 10—11 kmacesl. — M., 2014.
7 bamvakos M.U. Marematuka: Yueouuk. — M., 2014.
8 bammakoB M.M. Marematuka. COOpHHK 3a7a4 PO MIHPHONW HANIPaBICHHOCTH., —
M., 2014.

JlonoJHUTeIbHbIE HCTOYHUKHU
9 bamMakoB M.U. Matemaruka. 3agaunuk: yueb. mocoOue Ui CTyA. YUpexKJACHUN
cpen. npod. oobpazoBanus. — M., 2014.
10 bammako M.M. Marematnka. 1eKTPOHHBIN y4e0.-METOI. KOMIUICKC IS CTY/I.
yupexaeHuil cpell. npod. oOpazoBanus. — M., 2015.
11 BbammakoB M.U. MaTtematuka (6a30BbIit ypoBensb). 10 kimacc. — M., 2014,
12 bammakoB M.U. MaTtemaTuka (6a30BbIit ypoBeHs). 11 kimacc. — M., 2014.
13 bammakoB M.U. Anre6pa u Hauana ananuza, reometpus. 10 kmacc. — M., 2013.
13 bammakos M.M. Maremaruka (6a30Bbiii ypoBenb). 10 kimacc. COOpHUK 3amad:
yue0. nocodue. — M., 2008.
14 bamvakos M.M. Maremaruka (6a30Bbiii ypoBenb). 11 kmacc. COopHUK 3amau:
yue6. mocodbue. — M., 2012.
15 I'yceB B.A., I'puropseB C.I'., UBoaruna C.B. Marematuka s mpodeccuit u
CHEIUATBHOCTEH  COIMATBbHO-DKOHOMUYECKOTO Mpoduis: Yy4eOHUK I CTYA.
yupexJIeHui cpea. npod. oopazoBanus. — M., 2014,
16 Konsrua KO.M., TkaueBa M.B, ®enepoBa H.E. u np. Maremaruka: anrebpa u
Hayajia MaTeMaTH4ecKoro aHaiau3a. AnreOpa W Hayajga MaTEeMaTHYECKOTO aHau3a

(6a3oBbIN 1 yrayoneHHsld ypoBHH). 10 knacce / moxa pea. A. b. Xuwxkuenko. — M.,

2014.
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17 Konsrua FO.M., TkaueBa M.B., ®enepoa H.E. u np. Maremaruka: anrebpa u
Hayaja MaTeMaTH4ecKoro aHaiau3a. AnreOpa M Hayajga MaTEMaTHYECKOTO aHau3a
(6a3zoBbIid U yrayOneHHBIM ypoBHHU). 11 kmace / mox pen. A. b. Xwmwkuenko. — M.,
2014.

18 PoxxnoBa I'.U., HapxenkoBa M.A. COOpHUK METOJAMYECKUX YKa3aHUM MO
BBITIOJTHEHUIO MPAKTUUYECKUX pPabOT CTyJEeHTaMH MO AUCHUIUIMHE «MaremaTuka:
anre0Opa, Hayaja MaTeMaTHYeCKOTo aHaim3a, reomeTpus»/ TMK, 2017.

19 PoxxnoBa I'.U., HapxenkoBa M.A. Meroauyeckue peKOMEHIAMH IO
BBIIIOJIHEHUIO CAMOCTOATENbHBIX pa0dOT CTyAACHTaMHU IO JUCHUILIMHE «MareMartuka:
anrebpa, Hayaia MaTeMaTH4ecKoro aHanusa, reometpusi»/ TMK, 2017.

20 O6 obOpazoBanuu B Poccuiickoit @eneparun: deaep. 3akoH ot 29.12. 2012 Ne
273-03 (B pen. denepanpubix 3akoHOB 0T 07.05.2013 Ne 99-03, ot 07.06.2013 No
120-®3, ot 02.07.2013 Ne 170-D3, ot 23.07.2013 Ne 203-D3, ot 25.11.2013 Ne 317-
@3, ot 03.02.2014 Ne 11-@3, ot 03.02.2014 Ne 15-03, ot 05.05.2014 Ne 84-D3, ot
27.05.2014 Ne 135-®3, or 04.06.2014 Ne 148-®3, ¢ wu3M., BHECEHHBIMU
OenepanbHbiM 3aK0HOM OT 04.06.2014 No 145-@3, B pea. Ot 03.07.2016, ¢ u3Mm. ot
19.12.2016.)

21 Ilpuka3z MunuctepctBa obpazoBanus u Hayku PD or 17.05.2012 Ne 413 «O6
YTBEPXKIECHUHU (PeAepaJbHOr0 TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa
cpeaHero (IOJTHOT0) O0IIero 0Opa30BaHUM.

22 Ilpuka3z Munucrepcta oOpazoBanus u Hayku PO ot 31 gexabps 2015 r. N 1578
"O BHeceHMHM H3MEHEHUU B (enepanbHbIi TOCYJIAapCTBEHHBIN 00pa30BaTeIbHbIN
CTaHJapT CPETHEro O0IIero 00pa3oBaHus, yTBEPKICHHBIN MMPUKa3oM MUHHCTEPCTBA
oOpa3oBanus U Hayku Poccuiickoit ®enepaunu ot 17 mas 2012 r. N413"

23 Ilucemo JlemaprameHTa TOCYJapCTBEHHOM TOJMTUKA B cdepe MOATOTOBKH
pabouux kanpo u 1O MunuctepctBa oOpazoBanus u Hayku PD ot 17.03.2015 Ne
06-259 «PexomMeHanuu Mo opraHu3aiy MoJy4eHus CpeIHero o011ero oopa3oBaHus
B IpeJenax OCBOCHHsSI 00pa30BaTENbHBIX MPOrPaMM CPETHEro MpOQecCHOHATBHOTO
oOpa3zoBaHuss Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHUS C Y4eTOM TpeOOBaHUM
dbenepalibHbIX TOCYAApPCTBEHHBIX OO0pa30BaTEIbHBIX CTAHAAPTOB M MOJy4aeMOu

npodeccuu Win CHeUalIbHOCTH CPEIHEro Mpo(ecCnOHaTbHOTO 00pa30BaAHUY.
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24 TlpumepHass OCHOBHas oOpa3oBaTelbHas MpOrpaMMa CpPEIHEro  OOIIEero
Opa3oBaHMs, OJI00peHHas pelneHneM (denepasbHOro  yueOHO-METOIUYECKOTro
o0BbenuHeHus o ob1eMy o0pazoBaHuio (MpoToko oT 28 uroHs 2016 r. Ne 2/16-3).

25 bammvakoB M.UM. MaremaTuka: KH.JJIs1 IpenoaBaresis: MeToa.mocooue.-M., 2013
26 bammvakos M.U., Llpranos III.M. Meroandeckoe 1mocoOue IS MOATOTOBKH K

EI'D. —M.,, 2014.

HNuTepHeT-pecypcehl
27 www. fcior. edu. ru (MudopmamnuoHHble, TPEHHUPOBOYHBIE U KOHTPOJIHHBIC
MaTepHabl).
28 www. fcior. edu. ru (MuadopmamnuoHHbIe, TPEHHUPOBOYHBIE W KOHTPOJIHHBIC

MaTepHabl).
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4 KoHTPOJIb ¥ OLIEHKA Pe3yJIbTATOB OCBOEHMSI Y4eOHOM JUCUMILIMHBI

KoHTpormlb ¥ OIIGHKAa pE3yJbTaTOB OCBOCHHUS y4YE€OHOW JIMCIMIUIMHBI

OCYIIIECTBIISIETCS TPEToIaBaTesieM B MPOIECCEe MPOBEACHUS MPAKTUICCKUX 3aHITHA,
7a00paTOpPHBIX  PadoT,

TCCTUPOBAHUA, a TaKXKE B PC3YyJIbTATC BbIIIOJIHCHUSA

06yT—IaIOIHI/IMI/IC$I HHAWBUIYaJIbHBIX SaﬂaHHﬁ, ITPOCKTOB, I/ICCJ'IGI[OBaHI/II\/IL

PesynbraTel  00yueHus

PaCKPBIBAIOTCA

ucpe3 YCBOCHHLIC 3HAHHA

npuoOpeTeHHbIE YMEHHUS, HallpaBJIeHHbIE HAa MPUOOpPETeHNE OOITX KOMIETEHITHIA.

Pe3ysabTarsl 00yyeHus (mpeaMeTHbIE)
Ha YPOBHE Y4E€OHBIX JACHCTBUN

®opMBbI M MeTOAbI KOHTPOJISl U OLleHKH
pe3yJabTaToB 00y4eHHsI

—  c(hOPMHUPOBAHHOCTh  MpEACTaBIeHUN 0 | DOPMBI KOHTPOJISL OOYyUEHUSI:

MaTeMaTHKe KaK 4acTH MHUPOBOM KYJIbTYpHl M | - TOMAIIHKE 3aaHHs HHINBUIYaTbHOTO
MecTe MaTeMaTHKU B COBPEMEHHOM | XapakTepa;

[UBIJIH3AIINH, criocobax OITUCAHUS | - TIOATOTOBKA M 3aIllUTa COOOIICHUIA,

SIBJICHU pedeparoB, mpe3eHTaIUH.

peasbHOrO MHpa Ha MATEMAaTHYECKOM SI3bIKE; DopMbI OIICHKH PE3YJIbTATUBHOCTH O0YUCHHS:
—  c(hOpPMHUPOBAHHOCTh  NPEJACTABICHUN O | - HAKONHUTEIbHASL CHCTEMa 0AJIOB, HA OCHOBE

MaTeMaTHYECKUX IMOHATHAX KaK Ba)KHEHIIINX
MATEMAaTHUYICCKUX MOICIAX, MO3BOJIAOIINX
OIMUCBIBATH MW HU3Yy4HYaTb PAa3HbIC HIPOLECChI U

KOTOpOﬁ BBICTABJIACTCA UTOIroBasA OTMECTKA,
- TpaAULIMOHHAA CUCTEMA OTMCTOK 3a KaXKAYIO
BBITIOJITHCHHYHO pa60Ty, Ha OCHOBC KOTOPBIX

SIBJICHUA, IIOHHUMAaHHuEC BO3MOHOCTH | BBICTABJISICTCA UTOI'OBast OTMECTKA.
AKCHUOMATHYCCKOT'O IMMOCTPOCHUA MeToabl KOHTPOJIS HaopaBJI€HbI HA IPOBEPKY
MAaTEMAaTHYICCKUX Teopnﬁ; YMCHHUA 06vqa}01u14xc5{:

— BJIaa€HUEC MCTOAaMH O0Ka3aTrClIbCTB H | - OT6I/IpaTI) 1 OICHUBATh TGOpeTI/ILICCKI/Iﬁ

AITOPUTMOB PCHICHUSA, YMCHUC UX IIPUMCHSITD,

MaTepuall 1o MNpeamMeETy,

IMpOBOAUTH A0Ka3aTCIbHBIC PACCYXIACHHA B | - BBIIIOJHATH 3aaHWA Ha TBOPYCCKOM YPOBHE,
XO0[4C pCHICHUA 3aladv; - OCYHICCTBJIATH KOPPECKIUIO (I/ICHpaBHeHI/Ie)
- BJIaJJCHUC CTaHAApPTHBIMU npueMamMu | CACIIaHHBIX OImuOO0K Ha YPOBHC IPC)KHUX U HA

peuICHUs pallMOHAJIBHBIX W HPPalUOHAJIbHBIX,

HOBOM YPOBHC IIpEJIaracMbIX 3aJIaHUi.

IIOKa3aTCJIbHBIX, CTCIICHHBIX, | - pa60TaTI) B I'PpYIIIC, BBIITOJIHAA
TPUTOHOMETPHUYCCKUX ypaBHeHI/Iﬁ U | UTHAUBUAYAJIbHBIC U I'PYIIIIOBBIC 3aJaHU.
HCPaBCHCTB, ux CHCTEM, HCITIOJIB30BaHHUEC MCTOJII)I OIICHKH PE3YJIbTATOB O6V‘ICHI/I$II

TOTOBBIX KOMIIBIOTCPHBIX IIpOTrpaMM, B TOM

- MOHUTOPHUHT POCTa TBOPYECKON

yucine Uil TOMCKAa IyTHM  pElIeHUusT U | CAMOCTOSITEIbHOCTH M HABBIKOB IOJYYECHHUS
WUTIOCTPAllMM  pEIIeHUS  ypaBHEHMH M | HOBOT'O 3HAHMS KaXKIBIM 00Y4JaIOLIMCS;
HEPaBEHCTB; - (popmMHUpoOBaHUE MPOMEKYTOUHON aTTECTALlUU
— cpOpMHPOBAHHOCTh MPEACTaBIECHUN 00 | MO TUCHMIUIMHE B POpME IK3aMeHa

OCHOBHBIX MOHATHUAX MaTeMaTHYECKOro

aHalM3a U UX CBOMCTBAxX, BIAJCHUE YMEHHEM

XapaKTepU30BaTh MIOBEJICHUE GbyHKIUH,

UCIIOIb30BAaHUE IIOJYYEHHBIX 3HAHUW  JUIA

OIMCAaHUs U aHaJlM3a PeasbHbIX 3aBUCUMOCTEH;
— BJIQJICHUE OCHOBHBIMH MOHATUSAMH O MJIOCKUX
u MPOCTPAHCTBEHHBIX FeOMETPUUECKUX
¢burypax, ux OCHOBHBIX CBOMCTBAXx;
C()OPMHUPOBAHHOCT ~ YMEHHUS  PACIO3HABATh
reoMeTpuuecKkue  (QUrypsl Ha  4epTexax,
MOJEISAX M B pEAJbHOM MHpE; IPUMEHEHHE
M3YYEHHBIX CBOMCTB I€OMETPUUYECKUX (QUTYp U
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bopmMyn Al pelieHus] TeOMETPUUECKUX 3a1ad
1 337124 C IIPAKTUYECKUM COAECPIKAHUEM;

—  copMHPOBAaHHOCTh  MPEACTABICHUHA O
rporeccax u ABJICHUSIX, HUMEIOILHX
BEPOSITHOCTHBIA ~ XapakKTep, CTATUCTUYECKUX
3aKOHOMEPHOCTAX B pEaJbHOM  MHDE,
OCHOBHBIX IIOHATHAX JJIEMEHTAapHOW TEOpUU
BEPOATHOCTEW; YMEHUH HAXOAUTH U OLICHUBATH
BEPOATHOCTH  HACTYIUIEHMSI  COOBITMIL B
IIPOCTEHIINX IPAKTUYECKUX CHUTyalMsX U
OCHOBHBIE XapaKTEPUCTUKU CIIy4alHbIX
BEJINYUH;

— BJIAJICHUE  HABBIKAMM  MCIIOJb30BaHUSA
FOTOBBIX  KOMIIBIOTEPHBIX IIpOrpamMMm  IIpU
penieHuu 3a1ay.
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Ipuaoxenue A

Texnonorun ¢popmupoBanusa OK

HaszBanue OK

Texnonornu ¢popmuposanusa OK
(Ha y4yeOHBbIX 3aHATHUSX)

OK1. IloHumaTh CyIIHOCTh U COLMAIBHYIO
3HAYUMOCTh CBOEW Oynymiel mpodeccun,
IIPOSIBJIATH K HEM YCTOMYUBBIN UHTEPEC

TCXHOHOFI/II/I, HaITpaBJICHHLIC Ha pa3BUTUC
UHTEpeca K yuebe, K mpodeccu; perieHue 3amad ¢
npoeccHoHALHON HAIIPABJICHHOCTHIO

OK2. OpranuzoBpiBaTb  COOCTBEHHYIO
JESITEIIbHOCTD, BEIOUPATh THIIOBBIC METOJIbI
u CHOCOObI BBIMIOJTHEHUS
npo(ecCHOHANBHBIX 3a/1ad, OLIEHWBATh HX
3(PEKTUBHOCTD U KAa4€CTBO

Texnonoruu JIMYHOCTHO-OPHEHTUPOBAHHOTO
MOJIX0/1a K 00yJaromumcs, pa3BUTHS
CaMOCTOSITENILHOM y4eOHO-TI03HABATEIbHON
ACATCIIbHOCTH, HpO6HeMHBIﬁ METOA, KOTHUTUBHBIC
METO/Ibl,  HAlpaBICHHbIE  HAa  OBJAJCBaHHC
NpuHOUIIaMu CHUCTCMHOI'O IMOAXOJa K PCIICHHIO
npo(eCCHOHANBHBIX 3a7a4 M Ha JEMOHCTPALIUIO
3¢ ()EeKTHBHOCTH W KA4ecTBa  BBIOJIHCHUS
poeCcCHOHATBHBIX 3a/1a4

OK3. [Ipuanmare  pemenus B | TexHonorum JINYHOCTHO-OPUEHTUPOBAHHOI'O
CTaHapTHBIX U HECTAaHJAPTHBIX | MOJIX0AA K 00y4yaroluMcs, CO31aHusI POOIEMHBIX
CUTYaLUAX u HECTH 3a HUX | CUTyallul Ha ypOKaX; KOTHUTHUBHBIE TE€XHOJOIHH,
OTBETCTBEHHOCTh HalpaBJIeHHblE  Ha  paspelieHue  npoouiem,
OPUHUMATh  pelIeHWs B  CTaHJAPTHBIX U
HECTaHJAPTHBIX CUTyalUsAX B MPO(HeCCHOHAIBHON
NESTENIbHOCTH;  CaMOCTOsITeNIbHAass  paboTa Ha
ypokax 1O y4yeOHUKY M  JOINOJHUTEIbHON
JIUTEPATYPE
OK4. OcymecTBiATh MIOUCK U | [IpoexkTHbIli  METOX, TEXHOJOIMU JIMYHOCTHO-
HCIIOJIb30BaHUE uHpOpMaInK, | OpDUEHTUPOBAHHOTO TMOAX0AAa K oOydarouumcs,
HE00X0IUMOMH Ui 3¢ GEKTUBHOTO | CO3aHUsI MPOOJIEMHBIX CHTyallUd Ha YypOKax,
BBIMOJTHEHUSI NPOQECCHOHANbHBIX 3a7ay, | IPOEKTHBIN METO/, MH(OPMaLIOHHO-
npoeCcCCHOHATBHOTO W JIMYHOCTHOTO | KOMMYHUKAaTUBHBIE TEXHOJIOTMM Ha  YypOKax,
pa3BUTHSA no3poJisitonie  GpopMUpoBaTh y 00yYarommxcs
YMEHHME OCYIIECTBIIATh IOUCK M HCIOJIb30BAHUE
nHpopmanuy, HeoOxoauMoil s 3¢p(HEeKTUBHOTO
BBINOJIHEHUSI ~ NMPO(ECCHOHAIBHBIX  337a4 |
JMYHOCTHOTO Pa3BUTHUS
OKS5. Hcnonb3oBath uHpopmanuonHo- | UKT Ha YpOKax, HaIlpaBJICHHbIE Ha
KOMMYHHUKAIIIOHHBIE TEXHOJIOTHH B | popmupoBanue y oOydalomuxcsi yMEHMH U
npodeCCHOHATIBHOM J1eTENbHOCTH HaBBIKOB HCII0JIb30BATh HKT B
npodeccnoHabHOM JesTeNbHOCTH, PUHHUMATh

OCO3HaHHbIE pEIICHHs Ha
OCMBICJIEHHOM HH(OpMaluu

OCHOBC KPUTHYCCKU

OK6. PaboTaTh B KOJJICKTUBE U B KOMaHJIE,
sbdekTuBHO 00mAThCSI C  KOJUIETaMH,
PYKOBOJICTBOM, TTOTPEOUTETIMU

TexHomoruu JTUYHOCTHO-OPUEHTUPOBAHHOTO
noaxojaa K oOyJaromumcs, TEXHOJIOTHH
MOJICpAllMH, CO3JIaHUs MPOOJIEMHBIX CHUTYyallMid Ha
ypoOKax,  TMPOEKTHBIA  METOHA;  TEXHOJIOTHH,
HarpaBJIeHHbIE Ha dbopmupoBaHUE y
oOydJaromuxcsi TOTOBHOCTH K  COIMAIbHOMY
B3aUMOJICICTBUIO, CIIOCOOHOCTH CBOU
YCTPEMJICHUSI COOTHOCHUTHh C HMHTEpEcaMu APYrux
JIOJIEH, TpyNIn, KOMaHIbl, C PYKOBOACTBOM, C
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NOTPeOUTENSIMHU, HCIIOJIB30BaTh PECYpPCHl JIPYTHX
JIOACH, LUBWIN30BAHHO OTCTaWBATh CBOKO TOUYKY
3pEHMs] B AMAJIOTE, IPOEKTHBIN METOJL

OK7. Bparp Ha cebOs OTBETCTBEHHOCTHh 3a
paboTy 4JIECHOB KOMaHAbI (MOJYMHEHHBIX),
3a pe3yJbTaT BBIOJIHEHUS 3aJaHuil

TexHonmorum  MoOJEpaluu,  CaMOCTOSITEIbHBIC
paboThl B MalbIX TpyHmax, HMPOEKTHBIA METO;
TEXHOJIOTUH, HalpaBJICHHbIC Ha (OPMHPOBAHUE Y
00yJaromuxcs CIIOCOOHOCTH MPOAYKTHBHO
B3aUMOJICHICTBOBaTh ~ C  WICHAMH  TPYIIIBI
(komaH/b1), pemaroliei oOIyro 3aavy, B3SITh Ha
ce0s1 OTBETCTBEHHOCTh 3a PabOTy MOAYUHECHHBIX,
3a pe3yJIbTaT BBIIIOJIHEHHUS 33 JaHUI

OKS. CamoCTOSTENBHO ONPEETATh 3a/1a4u
npo(ecCHOHATLHOTO U JIMYHOCTHOTO
Pa3BUTHS, 3aHUMAThCS CaMOOOpa30BaHHUEM,
OCO3HAHHO  ITUTAHUPOBATH  IIOBHINICHUE
KBaTM(UKAITTH

Texnonoruu JMYHOCTHO-OPUEHTHUPOBAHHOTO
moaxoAa K OOyYalomUMCs,  OpraHu3aluu
CaMOCTOSITENIbHOM paboTsI oOyuaromuxcs;

TEXHOJIOTHH, HalpaBlieHHbIC Ha (OpMHUpPOBAHUE Y
o0y4aromuxcsi CHOCOOHOCTH BBISBISTH MPOOEIBI B
3HAHHUSX UM YMEHUSAX TPU PEUICHUH HOBOH 3ajauH,
OIlEHMBATh HEOOXOAUMMOCTh TOH WM HWHOM
uHpOpMaITUU IS CBOEH NESITEIILHOCTH,
OCYIIECTBIIATh ~ MH()DOPMAIIMOHHBIA  TIOUCK |
W3BIIEKATH UHPOPMAITHIO u3 Pa3ITUYHBIX
UCTOYHUKOB, TOTOBHOCTH K CaMOOOpa3oBaHMIO,
TOBBIIICHUIO KBATM(UKAIINHY, TIPOCKTHBIA METO]T

OK9. OpuentupoBarbCsi B  YCIOBHSIX
4acTon CMEHBI TEXHOJOTHI B
pohecCHOHANBEHOM NesTeNIbHOCTH

[IpoekTHbiii  MeTOn, MpPOOIEMHBIE  CUTYyallUd
MHHOBAllMOHHbIE TEeXHOJOruu Ha ypokax, MKT,
ITO3BOJISIOIINE oOyuaromumcs OBIIaICBaTh
MeTomaMu  cOopa, pa3MemieHHs, COXPaHCHUS,
HAKOIUICHHUs, TMpeoOpa3oBaHHMsl U  Mepeaayu
JTAHHBIX B TMPOQPECCHOHATBHO-OPUEHTUPOBAHHBIX
UH(GOPMaIMOHHBIX CHCTEMax, IIPOSIBJICHUS
HHTEpEca K WHHOBAIUSIM B obactu
po(heCcCUOHATLHOM NeTeNbHOCTH
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IMpuioxenue b

HJIaHl/IpOBaHI/Ie y‘l@ﬁHle 3aHATHH C HCN0JIL30BAHUEM AKTHUBHBIX U

HHTEPAKTUBHBIX (l)OpM H ME€TOd0B oﬁyqunﬂ CTYACHTOB

AKTHBHbBIE "

Kon
Ne HHTEPAKTHUBHbIE
/i Tema yueOHOro 3aHATHUS (bOPMBI H METObI (l)OpMI/IpyeMbI“X
oByuenus KOMIIeTeHIHii
Tema 1.1 PazButrne nNoHATHS O YK CIe
1 [TpubnxeHHbIC BEIYMCICHUS KombOunupoBannsiii | OK 1,2,8
YPOK C 3JI€eMEHTaMu
JUCKYCCUU
2 [TPNel Apucdmerndeckue neicTBUs Haa yuciamu, | Ypok-mpaktukym, ¢ | OK 3,4,5,6,7
HAXOXICHUE TPHUOJIVKEHHBIX 3HAYCHUA BEIMYUH | DJICMEHTAMU
Y TIOTPEITHOCTEH BhIYMCICHUH (a0COMIOTHON 1 o0CYyXJIeHUS B
OTHOCHUTEIILHOW ), CPABHCHUE YHCIIOBBIX rpymrme
BBIPAYKCHU I
3 KomriekcHele anciia KomOunuposannsiii, | OK 1,2,8
YPOK- MO3TrOBOM
ITYpM
Tema 1.2 Kopnu, crenenn u jorapugpmsl
4 [TPNe2Bbruncnenue 1 cpaBHEHUE KOPHEH. YPpOK-IPAKTUKYM, OK 3,4,5,6,7
BrImosiHeHUE pacdyeToB ¢ pajguKaIaMu paboTa B MaJTbIX
rpynmnax
5 [TPNe3Pemenre nppairioHaIbHBIX YpaBHEHUN Ypok-nipaktukym, ¢ | OK 3,4,5,6,7
3JIEMEHTaMHU
00CyXICHUS B
rpymme
6 ITPNe4Hax ok neHne 3Ha4YeHN CTEIEHEN ¢ Ypoxk-nipaktukym, ¢ | OK 3,4,5,6,7
paloHaIbHBIMU TTOKA3aTENSIMHU 3JIEMEHTaMHU
00CyXICHUS B
rpymme
7 [TPNe5 Pemienue mokazaTenbHBIX YpaBHEHUM YPpoK-TIpaKTUKYM, OK 3,4,5,6,7
paboTta B MaJbIx
rpymmax
8 [TPNe6 Pemenue npukiaaHbIX 3a1a4 Ypok-npaktukym, ¢ | OK 3,4,5,6,7
3JIEMEHTaMHU
00CyXIeHUS B
rpymme
9 [TPNe7 Haxosxaenue 3HaueHui Jorapudma mno VYpoxk-npaktukym, ¢ | OK 3,4,5,6,7
MPOU3BOJILHOMY OCHOBaHUIO. JlorapudmMupoBanue | aIeMeHTaMu
Y TIOTCHITUPOBAHUE BBIPAKCHHM 00CYXIICHUS B
rpymme
10 | IIpeoOpa3oBaHue anreOpandecKUX BBIPAKECHUIN Kombunuposannsiii, | OK 1,2,8
YpPOK-/IeTIOBasi Hrpa
11 | I[TPNe8 ITpubnuxeHHbIC BEIYUCICHUS U PEIICHUS YPpOoK-TIpaKTUKYM, OK 3,4,5,6,7

MPUKJIAAHBIX 3a70a4

paboTta B MaJbIx
rpymnmnax

30




12 | TIPNe9 Pemienue norapuMudecKux ypaBHEHUH VYpoxk-npaktukym, ¢ | OK 3,4,5,6,7
3JIEMEHTaMU
00CYyXJIeHUS B
rpy1mie
Tema 2.1 IIpsiMble ¥ NJIOCKOCTH B
NMPOCTPAHCTBE
13 | [IPNe10 Pemenne 3amad o teme: «lIpsmbie u Vpoxk-npaktukym, ¢ | OK 3,4,5,6,7
IIJIOCKOCTH B IPOCTPAHCTBE» 9JIEMCHTAMU
HCCIIeIOBATEIIbCKOM
JIeITEeILHOCTHU
14 | IIPNel1 Pemenue 3ama4d mo TemMe: YPpoK-TIpaKkTUKyM, OK 3,4,5,6,7
«IleprieHAUKYIIAp U HAKJIOHHAS K IJIOCKOCTH paboTta B MaJIbIX
rpynmnax
15 | [IPNel2 Pemenue 3ama4 1o teme: «YToJI MEXITY VYpoxk-npaktukym, ¢ | OK 3,4,5,6,7
MPSIMOH M TUIOCKOCTHI0. Teopema o Tpex dJIEMCHTAMU
MIEePIECHIUKYIISIPaX» o0CYyXJIeHUS B
rpyrmre
16 | [IPNel3 Pemenne 3anad o teme: «lIpu3Haku u Ypok-mpaktukym, ¢ | OK 3,4,5,6,7
CBOMCTBA MapaJUIeIbHBIX U MEPIEHIUKYISIPHBIX 3JIEMCHTAMU
ILIOCKOCTEH» HCCIIeI0OBATEIIbCKOM
JIeITeIbHOCTHU
17 | IIPNel4 Pemenue 3anay no teme: «Paccrosnue ot | Ypok-npaktukym, ¢ | OK 3,4,5,6,7
TOYKH JI0 TJIOCKOCTH, OT MPSIMOM /10 TJIOCKOCTH, dJIEMCHTAMU
paccTosiHue MEXY MIOCKOCTAMU, MEXKTY o0CyXJIeHUS B
CKPEIIUBAIOIIUMHUCS MPSIMBIMUA, MEXKITY rpymrme
MIPOU3BOJIBHBIMU (PUTYpaMU B IPOCTPAHCTBE
18 | ITPNel5 Pemenwue 3amay mo teme: «IlapamiensHoe | YpoK-pakTUKyM, OK 3,4,5,6,7
MIPOEKTUPOBAHUE U €T0 CBOMCTBa» paboTa B MaJbIxX
rpymnmnax
Tema 3.1 KoopanHaThbl H BEKTOPBI
19 | IIP Nel6 Pemenue 3amau no Teme: «YpaBHEHUE VYpoxk-npaktukym, ¢ | OK 3,4,5,6,7
OKPY>KHOCTH, cepbl, TuiockocTu. Paccrosinue dJIEMEHTaMU
MEX1y TOUKAMU o0CyXIeHHS B
rpy1ie
20 | Ucnonb3oBaHue KOOPAUHAT U BEKTOPOB MPH Kom6unuposanssiii, | OK 1,2,8
peIIeHNU MaTEMaTHIECKUX U TIPUKIIAIHBIX 3a1a4 YpOK-JIeJIOBasi UTpa
21 | TIP Nel7 Pemenwue 3ama4 o teme: «BeKTOpBHI. YpoK-pakTUKyM, OK 3,4,5,6,7
JeiicTBus ¢ BekTopamu. JlekapToBa cuctema paboTa B MaJbIx
KOOPJMHAT B MPOCTPAHCTBEY rpymmax
22 | TP Nel8 JleiicTBHsI ¢ BEKTOpaMH, 3a/IaHHBIMH VYpoxk-npaktukym, ¢ | OK 3,4,5,6,7
koopauHaTamu. CKaJIpHOE MPOU3BEACHUE dJIEMEHTaMU
BEKTOpPOB 00CYyXJIeHUS B
rpy1mie
23 | ITP Nel9 Pemenue 3amau no teme: «BekTopHoe Ypok-nIpakTUKyM, OK 3,4,5,6,7
ypaBHEHHWE MIPSMOM U TUIOCKOCTH» paboTta B MaJIbIX
rpynmnax
Tema 4.1 KomOunaropuka
24 | Pemenue 3a1a4d Ha mepebOp BapUaHTOB VYpoxk noBroperusi 1 | OK 1,2,8

000011IeHNS 3HAHUI
YPOK-MO3TrOBOM
LHITYPM
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25 | [TPNe20 Pemenne koMOMHATOPHBIX 3a7a4 VYpoxk-npaktukym, ¢ | OK 3,4,5,6,7
3JIeMEHTaMU
00CYyXJIeHUS B
rpymme
26 | ®opmyna 6uHoma HeroToHa Kom6unuposannsii | OK 1,2,8
YPOK C 3JIeMEHTaMU
JIMCKYCCUU
27 | IIP Ne21 Pemenue 3agau mo teme: «buHom Vpoxk-npaktukym, ¢ | OK 3,4,5,6,7
Herorona u tpeyronbHuk nackas. [Ipukianssie 3JI€EMEHTaMuU
3a/1aum» UCCIIEIOBATEIHCKOM
NESATEIbHOCTH
Tema 5.1 OcHOBHBbIE IOHATHS
28 | [TIP No22 PapmaHHBIi METO H3MEPEHUS YTIIOB Vpoxk-npaktukym, ¢ | OK 3,4,5,6,7
BpAILLIEHUS U CBS3b C IPaJyCHON MEpOoil 3JIEMEHTAMU
00CyXIcHUS B
rpy1mre
29 | Cunyc, KOCUHYC, TAHT€HC, KOTAaHT€HC YHClia VYpoxk noBropenusi u | OK 1,2,8
0000IICHHS 3HAHUI,
YPOK — MO3IrOBOM
ITYpM
Tema 5.2 OcCHOBHBIE TPUTOHOMETPHYECKHE
TOKIeCTBA
30 | ®opmynsl npuBeneHus. opMybl CIOKEHUS Kom6unuposannsiii, | OK 1,2,8
YPOK-BUKTOPHHA
31 | ITP Ne23 Pemrenne 3amau 1mo teMe: «OCHOBHEIC YPpOK-IPAKTUKYM, OK 3,4,5,6,7
TPUTOHOMETPUYECKUE TOXKIECTBA, (DOPMYJIIBI paboTta B MaJIbIX
CJIOKEHUS, YIBOCHUSI rpynmnax
Tema 5.3 IIpeoOpa3zoBanusi npocTemmx
TPUTOHOMETPHYECKMX BbIPAsKeHH
32 | IIpeoOpa3oBaHue cyMMBbl TPUTOHOMETPUUYECKHUX Kom6unuposanssiit | OK 1,2,8
GbyHKIMI B TPOU3BEACHUE U MIPOU3BEACHUS B YPOK C dJIeMEHTaMHU
CyMMY JMCKYCCUU
33 | TP Ne24 TIpeobpa3oBaHHE CyMMBI VYpoxk-nipaktukym, ¢ | OK 3,4,5,6,7
TPUTOHOMETPUYECKHUX (YHKIINI B MPOU3BEACHHUE, | dJIEMEHTaMU
npeoOpa3oBaHe MPOU3BEACHUS 00CyXICHUS B
TPUTOHOMETPUYECKHUX (QYHKIHI B CYMMY rpymnme
Tema 5.4 Tpuronomerpunyeckue ypaBHeHUS U
HepaBeHCTBAa
34 | TIP Ne25 Pemenwue 3aa4 o teme: «OOpaTHbIe VYpok-nipaktukym, ¢ | OK 3,4,5,6,7
TPUTOHOMETPHYECKHE (DYHKITUNY 3J€MEHTaMU
00CyXIeHUS B
rpymme
35 | I1P Ne26 Pemenue mpocTenmmmx YPpoK-nIpakTUKyM, OK 3,4,5,6,7
TPUTOHOMETPUYECKUX YPAaBHEHUM U HEPABEHCTB paboTa B MaJbIx
rpymmnax
Tema 6.1 @yHKuHMH, UX CBOICTBA U TPAUKH
36 | ITP No27 Iloctpoenue u urenue rpadukoB VYpoxk-npaktukym, ¢ | OK 3,4,5,6,7
GbyHKIMII 3J€MEHTaMU
HCCIIEI0BATENBCKON
JIeSITEIbHOCTH
37 | TP Ne28 HccnenoBanue GyHKIIMN YPpOK-TIpaKTUKYM, OK 3,4,5,6,7

paboTta B MaJIbIX
rpymnmax
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38 | ITP Ne29 Pemrenne 3agau mo teme: «CBOMCTBa VYpoxk-npaktukym, ¢ | OK 3,4,5,6,7
JINHEITHOM, KBaJAPATUYHOM, KYCOUHO-TUHEHOMN 1 3JIEMEHTaMU
JIpOOHO-TMHEHHOW (PYHKIIHUID 00CYyXJIeHUS B
rpy1mie
39 | ITP Ne30 Pemrenne 3amau mo teme: «CBoOMCTBa U Ypok-mpaktukym, ¢ | OK 3,4,5,6,7
rpaduku CHHYCa, KOCUHYyCa, TAHTeHCA U 3JIEMEHTaMU
koTanrerca. OOparHbie GYHKINU U UX TPaQUKN» | OOCYKIIECHUS B
rpy1mie
Tema 6.2 CTeneHHble, NOKa3aTelbHbIE,
JorapudmMuyeckue 1 TPUrOHOMETPHYECKHE
¢pynkuuu. O6paTHbIe TPUTOHOMETPHYECKHE
byHkunn
40 | IIpeoOpazoBanus rpagukoB KombOunupoBannsii | OK 1,2,8
YPOK C 3J€eMEHTaMu
JMCKYCCUU
41 | TIP Ne31 IIpeobpa3oBanus rpaduka GpyHKIHH. YpoK-TIpaKkTUKyM, OK 3,4,5,6,7
I"apmonunueckue konebanus. [Ipukinaaaeie 3aqaun | paboTa B MaJIbIX
rpymnmnax
42 | IIP Ne32 Pemenue nmoka3areibHbIX, Ypoxk-npaktukym, ¢ | OK 3,4,5,6,7
norapu(MUYECKUX ypaBHECHUN 1 HEPABCHCTB 3JEMEHTaMHU
HCCIIeI0OBATEIIbCKOM
NeSATeIIbHOCTH
43 | TIP Ne33 PemnieHue TpUrOHOMETPUUYECKHUX Ypoxk-npaktukym, ¢ | OK 3,4,5,6,7
YpaBHCHHI U HEPABCHCTB 3JIEMEHTaMH
o0CyXJIeHUS B
rpymme
Tema 7.1 MHOrorpaHHuKH
44 | TIP Ne34 Pemenue 3ama4 no teMe: «Pa3auyHble YPpOK-IPAKTUKYM, OK 3,4,5,6,7
BUJIbI MHOTOTpaHHUKOB. X n300pakeHus. paboTa B MaJIbIX
Ceuenusi, pa3BepTKU MHOTOTPAHHUKOBY rpynmnax
45 | TIP Ne35 Penrenue 3aga4 no teme: «llmomans Ypok-nipaktukym, ¢ | OK 3,4,5,6,7
MTOBEPXHOCTU» 3JIEMEHTaMHU
00CyXICHUS B
rpymme
Tema 7.2 Tesia 1 IOBEPXHOCTH BpALLICHUS
46 | lap u cdepa, X ceyeHUs KomOunuposannsiii, | OK 1,2,8
CEeMHHAp C
HCTIOJIb30BAHUEM
TIpe3eHTAINH
47 | IIP Ne36 Pemrenue 3aga4 no teme: «Buabl Vpoxk-npaktukym, ¢ | OK 3,4,5,6,7
CUMMETpHUi B IpocTpancTBe. CUMMETpHUS Tl 3JIEMEHTaMHU
BpAIICHUS 1 MHOTOTPAHHHKOBY HCCIIeIOBATEIIHCKOM
NEATSIbHOCTH
Tema 7.3 U3MepeHusi B reoMeTpUH
48 | ITP Ne37 Brruucienue miomaaeid 1 00beMOB Ypok-nIpakTUKyM, OK 3,4,5,6,7
paboTta B MaJIbIX
rpynmnax
Tema 8.1 IlocaenoBareabHocTu. IlpousBognas
50 | ITP Ne 38 Pemtenne 3agad mmo teme: «HucaoBas VYpoxk-npaktukym, ¢ | OK 3,4,5,6,7

IOCJIENOBATENIHLHOCTD, CITOCOOEI €€ 3aJaHus,
BBIYHUCIICHUSA YJICHOB ITOCJIICA0OBATCIIbHOCTH.
[Ipenen mocnegoBaTenbHOCTH. beckoHEUHO
yOBIBaIOMIasi FeOMETPUIECKAs IIPOTPECCHSI

3JIEMEHTaMU
HUCCIIE0BATEILCKOM
NEeITEIbHOCTU
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51 | [IP Ne39 Pemenue 3amau no teme: «lIpaBuna u VYpoxk-npaktukym, ¢ | OK 3,4,5,6,7
dhopmynsl muddeperupoBanms, Tadbaua 3JeMEHTaMHU
MIPOU3BOIHBIX 3JIEMEHTAPHBIX (PYHKITUI» 00CyX/IeHUs B
rpymme
52 | I1P Ne 41HccnenoBanue (GyHKINHU C TOMOIIBIO VYpok-nipaktukym, ¢ | OK 3,4,5,6,7
MIPOU3BOTHOM 3JIeMEHTaMU
00CYyXIIeHUS B
rpymnme
53 | ITP Ne 42 HaxoskneHue HanOOJIbIIEro, YPpoK-TIpaKTUKyM, OK 3,4,5,6,7
HAaUMEHBIIETO 3HAUCHUS U IKCTPEMAIIbHBIX paboTa B MaJIbIX
3HAYCHUHN QYHKIIUH rpynmnax
Tema 8.2 HTerpaj u ero npuMeHeHne
54 | IIP Ne43 Pemenue 3ama4 o teme: «MHTETpan u Vpoxk-npaktukym, ¢ | OK 3,4,5,6,7
nepBoobOpasnas. Teopema HeroTona-JIeiiOHuMIa» 3JIEMEHTaMU
UCCIIEIOBATEIHCKOM
NeSTETbHOCTH
55 | [IpuMepsl MpUMEHEHHsI HHTETpaia B PU3HKE U Kom6unuposannsiii, | OK 1,2,8
r€OMETPUU YPOK-KOH(DEPCHIIHS
56 | ITP Ne 44[IpumeHenne nHTErpaia K BBIYUCICHUIO | YPOK-TIPAKTUKYM, OK 3,4,5,6,7
(bU3HYECKUX BEIIMYMH U TUTOIIAICH paboTta B MaJIbIX
rpynmnax
Tema 9.1 DiieMeHTHI TeOpUHU BePOATHOCTE
57 | IIP Ne 45 BerunciaeHue BepOSITHOCTCH. Ypoxk-npaktukym, ¢ | OK 3,4,5,6,7
[Ipuknagueie 3anaun 3J€MEHTaMU
o0CYyXIeHUS B
rpyrmre
Tema 9.2 DiieMeHTBI MATEMAaTHYECKOM
CTATHCTUKH
58 | TP Ne 46 IlpencraBieHre YHCIOBBIX JTAHHBIX. Ypoxk-nipaktukym, ¢ | OK 3,4,5,6,7
[TpuknanHelie 3a1a4u 3J€MEHTaMu
HCCIIEIOBATENBCKOM
JIEATEIbHOCTH
Tema 10.1 YpaBHeHusi M HepaBeHCTBA
59 | IIP Ne 47 Perienue ypaBHEHUN U CHCTEM YPpOK-IPaKTUKYM, OK 3,4,5,6,7
YpaBHEHUU paboTta B MaJIbIX
rpynmnax
60 | [loka3aTenbHBIC U TPUTOHOMETPUIECKHE KomOunuposanssiii | OK 1,2,8
HEpPaBEHCTBA YPOK-BUKTOPHHA
61 | Ucnonp3oBaHne CBOMCTB U TpaguKoB (hyHKITHIA Kom6unuposannsiii, | OK 1,2,8
MIPH PEIICHUN YpaBHEHUN 1 HEPABEHCTB CEMUHap C
WCIIOIb30BAaHUEM
MPE3EHTALUN
62 | ITP Ne 48 Mcnions30BaHUE CBOWCTB U TPauKOB YPpoK-TIpaKTUKYM, OK 3,4,5,6,7

(GyHKUIMN 1715 pelieHus] ypaBHEHU 1 HepaBEeHCTB

paboTta B MaJbIx
rpymnmax
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