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1. OBLIAA  XAPAKTEPHCTHKA  PABOYEH  IIPOTPAMMBI  YYEBHOH
JHCHHILTHHBI

1.1 O6aacTs npuMeHeHHs IPOrPAMMBI
Pabowass mporpamma y4eOHOH JHCHHIUHHBI MaremaTtika NpeaHAsHadeHa JUIA W3YYCHHS
Maremaruku: anreOpbl 1 Havasa aHAIH3a; [COMETPUM B YIPEKIEHAIX CPEIHCETO TIPO(hECCHOHATBHOIO
o0pasoBamus, pealU3yIOmHUX 00pasoBaTENbHYHd NPOTPaMMY  CPEHEro  (IOJHOTo) — 06mero
00pasoraHus, 1pU MOJArOTOBKE KBAIM(HUIMPOBAHHEIX pabounX W Ciyxammx. IIpmvepnas paGouas
uporpaMMa  SIBJISeTCA  9acThi0 I[IPOTPaMMbl IIOJ'OTOBKH CHEIHAIHCTOB CPEAHEro 3BeHa 10
cnenmanbiocty 38.02.03. Onepanponnas AesTe/IbHOCTD B JIOTHCTHKE.
1.2. Mecro aMCHMIUIMHBI B CTPYKTYPE OCHOBHOM mpodeccHOHAILHOI 06pazoBaTe nHoil
IPOrpPaMMBI
Yuebnas jucimiumna Marematnka: anrebpa u navana anammsa; reometpus (11]1.03) seistercs
UpOQUILHOH, OTHOCHTCS K 003aTETBHOM YacTH W BXOIUT B COCTAB 00Me06pa3oRaTebHOrO IIHKIIA [0
crenpaibHocTsM 38.02.03. Onepanuonsas JeATeIbHOCTh B JIOTHCTHKE, U3ydaeTcs B 1-2 cemecTpax,
IPEEMCTBEHHO CBS3aHa ¢ APYTUMU JIMCIHIUIMHAME MaTeMATHIECKOTO M CCTCCTBCHHOHAYYHOTO IHUKIIA.
Jlucimiumiia  wMeer  ApKO  BBIPAKCHILIA  [IPAKTHKO-OPHEHTHPOBAHHBIH — xapaxTtep. Ofume
KOMIICTCHIIMH, (POPMUPYIOIIMECS M COBEPHICHCTBYIONTHECS B PE3yIbTaTe OCBOECHMS JMCIIHILIHHEL,
HEOOXO/MMBI  [IPM  H3YYEHWH 1IPO(ECcCHOHANLHBIX MOXAYyIeH M JaibHEHINero HCIIONL30BAHKS B
IpO(ECCHONANLHON JleaTenbHOCTH. TeMbl, BXOJsmHe B IpOrpaMMy IHMCHHILTHHBI MareMaTuka:
anrebpa ¥ Hayaja aHAIM3a, TCOMCTPUS, PEKOMEHIOBAaHEI «De/epaibHbIM HHCTHTYTOM DPa3BHTHS
obpazoanysy (DI'AY «DUPO») Ui peanusaiuu OCHOBHOH IpodeccruoHansioil 06pasoraTelbHOM
nporpammel ClIO na 6ase ocHOBHOro o0mero 00pasoBaHHWs C MOMYYEHHEM CPEHEr0 O0OIero
obpazosanus lIporokon Ne 3 ot 21 mions 2015 roja, perucTpamoHHbE HoMep perersun 377 ot 23
nions 2015 r, PTAY «©HUPO».
1.3 Iles v ILIAHHPYEMBIC Pe3YILTATEI OCBOCHHS I CIHILTHHE
Ieas uenmInne: Jarh cryaenTaM 0a30Bble 3HAHMS, HABBIKH, TEPMHHOIOTHIO, 03HAKOMIICHHE
C OCHOBRHBLIMU MATEMATHICCKAMME LNOHATHAMH H MPakKTHICCKHM IpuMmenenneM. PaGodas mmporpaMma
HarpaslicHa Ha JOCTHIKEHUE CJIeYIONHAX Ie/IeH:

* OGecneuenne cHOPMUPOBANHOCTH  IPEJCTABICHHH O CONMANBHBIX, KYITYPHBIX M
MCTOPHYCCKHX (DAKTOPAX CTAHOBIICHHS MATEMATHKH;

e O6ccueyenne cHOPMUPOBAHHOCTH JIOTMYECKOTO, AITOPHTMHYECKOTO M MATEMATHUCCKOTO
MBIIUICHUS;

e Obecreucnue chOpMUPOBAHHOCTH YMEHUH [PMMEHSTH IONYYEHHELIE 3HAHMA IIPU PEIICHHH
PA3IMYHLIX 34144,

e OOecreuenue CcOOPMUPOBAHHOCTH TIPEJICTABICHMI O MaTeMaTHKE Xak dYacTH obIme-
4CIIOBEYECKOH KYILTYPBI, yHUBEPCAIPHOM A3BIKC HAYKH, [IO3BOISIOMIEM OINKCHIBATH H H3Y4aTh
pealbHbIE [IPOLIECChI U SBIICHMUS,

Ofmue men H3y9eHUsl MATEMATHKH PeATN3YI0TCH B 4eTHIPeX HANPAB/ICHHSIX:
e O6miee npejacTaBieHre 00 HICAX ¥ METONAX MATEMATHKH;
e lHre/mieKkTyansHoe pasBUTHE;
e  Omjajienye HeOOXOIUMBIMI KOHKPETHBIMY 3HAHMAMU U YMEHHSMIL,
e Bocnurarensnoe Bo3jeHCTBHE.

OcnoBnoit 3aavel JTUCIHMIIHALY:

e Maremarudeckoe obecriedeHre CICIHATEHON MOArOTOBKH, TO €CTh BOOPYKCHHE
CTY/JICHTOB MaTEMaTHYCCKUMK 3HAHUAMY M YMEHUSIMH, HEOOXOTUMBIME JIUIS H3YUeH s
CIIEIMAJIbHBIX TUCIUATUIHH.

* Pa3spaboTKu KypCOBBIX H JUIUIOMHBIX IPOEKTOB, JUIs IPO(EcCHOHATEHOMN JeATEIHHOCTH 1
IIPOJIO/DKEHUS 00pa30BaHus;

e Vcionb308aTh COBPEMEHHBIE METOBI M CPEICTBA 00yUeHH S,



o (0ccICUnTh peaTH3alliio BHYTPHUIPEIMETHEIX H MEKITPEIMETHEIX CBSI3EH;

o  CobiroJars 1peeMCTBEHHOCTD, H3YMEHHE IIPEIMETA 110 OTHOIIEHHIO K IIKOJIBHOH
IporpaMMe.

OcBoenue coaep:xanus yqdeOno jucnmmuimasl MaremaTuka: airefpa u Hava a aHajinza;
reoMeTpmus obecneduBaeT JOCTHHECHHUEC CTYJACHTAMHU CICAYIOIIUX Pe3V/ibmaimoes:
JAUHYHOCHIAbBIX:

e CdopMHPOBAaHHOCTH IIpeACTaBICHHI 0 MaTeMaTHKC KaK YHHBEPCAIBLHOM S3BIKE HaAYKH,
CPE/ICTBE MOJCITHPOBAHMS SBJICHUH U TIPOIECCOB, UIEAX M METOaxX MaTEMaTHKY;

e JlonuManue  3HAYMMOCTH  MAaTeMaTUKM  JUI1  HAy4HO-TEXHHYECKOIO  IIporpecca;
CdopMupOBaHHOCTH OTHOIIEHHS K MAaTEMaTHKE KaK K 4acTH 00IMIEYeNOBEYCCKOH KYJIbTYpBI
HEPE3 3HAKOMCTBO € HCTOpHBﬁ Pa3BUTHA MATEMATHKHA, BBDMOHHEﬁ MaTreMaTHYCCKHX I/I)ICIL/L

e PaspyTHe JOTHYECKOrO MBINUICHHS, IIPOCTPAHCTBEHHOTO BOOOPAKEHMS, AITOPHTMHUYECKOM
KyTbTYphl, KPHTHYHOCTH MBIIUICHHST HA YpOBHE, HEOOXOMUMOM Juid Oyaymien
1podecCHOHANbHOM AeATeIbHOCTH, AT IPOI0JLKEH s 00pa3oBaHus i caMo00pa30BaHus;

e OpiajcHude MaTeMaTHYCCKAMH 3HAHMAMU M YMEHHSAMH, HEOOXOOMMBIMH B IIOBCEIHEBHOM
JKH3HHM, JUJII OCBOCHHS CMEXHBIX €CTCCTBCHHO-HAYYHBIX JIUCHUIUIAN W JUHCHHILIHI
npo)ecCHOHATBHOTO IHKIA, A8 MONydeHHs obpasoBaHms B oOmacTsx, He TpeOyrommx
YriryONeHHOH MaTeMaTH4eCKO! MOITOTOBKHY;

e loToBHOCTH M CIOCOOHOCTH K O0pa3oBaHMIO, B TOM YHCIE CaMO00pa3soBaHMIO, Ha
HpOTHKCHAH BCCH JKHU3HH; CO3HATEJLHOC OTHOIICHHE K HEIPCPLIBHOMY O6paBOB21HI'IIO Kak
YCIIOBHIO YCIICHIHON IPOdecCHoHabHON 1 0OIIeCTREHHOM JIedTeIbHOCTH;

e loroBHOoCcTH M CIIOCOOHOCTH K CAMOCTOSTENLHOH TBOp4Yeckoil M OTBETCTBEHHOH
HCATCIILHOCTH;

e [oTOBHOCTH K KOJUIEKTUBHOH padore, COTPyIHHMYECTBY CO CBEPCTHMKamM B o00pa-
30BaTeILHON, OOIIECTBCHHO II0JIC3HOH, yueOHO-HCCIeN0BATeNbCKOM, IIPOEKTHOM U JPYIux
BH/IaX JIEATEILHOCTH

e OrHouenue K IPpohecCHOHANBHOM JIEesSTeN HOCTH KaK BO3MOMKHOCTH yYacTHs B PEIICHUH
JIMMHEBIX, 00IIECTBEHHBIX, TOCYAAPCTBEHHERIX, 00IIEHAMOHANIBHEIX TPo0IeM;

MEmMAnPeOMemHbIX:

e VYMeHHC CaMOCTOSTENLHO OIpEeAeNsITs IEeNH JeATeJIHPHOCTH W COCTaBISTH  IUIAHBI
JIESITEIBHOCTH;  CAMOCTOSITENIBHO — OCYIIECTRBIISATh, KOHTPOJHPOBATE M KOPPEKTHPOBATH
JIESITENIBEHOCTR; HMCIOJIB30BaTh BCE BO3MOXKHBIE PECYpPCHI U JIOCTHMKEHHMS I1OCTABIEHHBIX
neleit U peanu3aluy IUIAHOB JESTEIbHOCTH; BRIOMPATh YCHEIIHBIE CTPATErUU B PA3IMIHBIX
CHTYAIHIX;

e VYMeHHE [pPOAYKTHBHO o0OMIaThCsi M B3aUMOJIEHCTBOBATH B  IIPOIIECCE COBMECTHOMH
JESITEIbHOCTH, YYWATHIBATH [IO3UIMKM JPYTHX YYACTHUKOB [IEATENLHOCTH, 3¢ (eKTUBHO
pazpenath KoHQIuKTh;

e DBianeHue HaBpIKAMM  1I03HABATENbHOH, y4ueOHO-MCCIEAOBATENBCKOH M IIPOEKTHOH
NEesITENLHOCTH, HaBBIKAMH  paspelleHus npoOieM; CHOocOOHOCTH ©  TOTOBHOCTH K
CaMOCTOSTEIILHOMY TIOMCKY METOJIOB peIleHHs MPAaKTHYECKHUX 3aja4, [IPUMEHEHHIO
PA3THYHBIX METOJIOB [TO3HAHUS,

e [OTOBHOCTH ¥ CIOCOOHOCTH K CaMOCTOSTENBHOH WHOOPMAIMOHHO-IO3HABATCILHON
JEeSITENILHOCTH, BKJIIOYAsi YMEHHWE OPHEHTHPOBATHCS B PA3IMUHLIX MUCTOYHHKAX HH(OPMALMH,
KPUTHUYCCKH OILIEHHMBATL M MHTEPIPETHPOBATL HHOOPMAIHMIO, MONYIACMYI0 U3 DPA3IIMYHBIX
HCTOYHHKOB;

e BilajieHHe S3BIKOBBIMU CPEICTBAMM: YMEHHE SICHO, JIOTHYHO M TOYHO H3NAraTh CBOIO TOYKY
3peHus, UCIONIL30BAThL aeKBAaTHBIC S3LIKOBLIE CPEJICTRA;

e Bla/icHHe HaBbIKAMH 1103HABATE/IbHOH pedICKCHH KaK OCO3HAHHA COBEPIIACMBIX NEHCTBUH H
MBICIIUTENBHBIX IIPOLECCOB, HMX PE3yIbLTATOB W OCHOBAHWM, IpaHul] CBOEr0 3HAHUI W
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HE3HAHHUS, HOBBIX ITO3HABATEIEHBIX 327149 U CpeACTB OId HX JOCTHXKCHMSA,

lleneycrpeMneHHOCTH B MOMCKAX M NPUHATAN PEIICHHH, COOGPA3HTENLHOCTH U MHTYHLIAH,

PasBUTOCTH IPOCTPAHCTBEHHLIX IIPE/ICTABIICHUM; CIIOCOOHOCTH BOCIPHHUMATH KpacoTy M
IapMOHHUIO MEPA.

RPEOMEMMHBIX:
ChopMHUPOBAHHOCTH TPC/CTABIEHHH 0 MATEMATHKE KaK 9acTH MHPOBOH KYJIBTYPBI B MECTE
MATCMATHKH B COBPEMEHHON IIHBUIIM3AIMH, ClI0C00aX OIHCANHS ABJICHHA PealbHOr0 MUPa Ha
MaTCMATHYECCKOM SI3BIKC;
ChopMHPOBAHHOCTH IPEJCTABIECHMA O MATEMATHYECKUX IIOHATHAX KAK BAKHCHIINX
MaTEeMaTHIECKHX MOJIEIAX, MO3BOMIOMHX OIHCHIBATE H ¥3YYaTh pasHble IPOIECCHl U
ABJICHUS,  IIOHUMAHHC BO3MOXKHOCTH aKCHOMATHYECKOI'0 MOCTPOCHHS MATEMATHYECKUX
TCOPHUH;
Brajenue MerofamMu JI0Ka3aTeNbCTB M ANIOPATMOB DENICHHAS, YMEHHE WX IIPHMCHSITD,
IIPOBO/IHTE JOKA3aTCIILHBIC PACCYKACHHS B X0/IE€ PCIICHUS 3a/1a4;
Biianenne cranjapTHeIME - IPHEMaMH  PEINEHHS PANMOHAIBHEIX N HppaltOHaEHbIX,
IIOKA3aTe/IbHBIX, CTEIICHHBIX, TPHIOHOMETPHYCCKHX YPABHEHHH M HEPaBEHCTB, WX CHCTEM;
UCIT0JIb30BAHKE TOTOBBIX KOMIBIOTEPHBIX IIPOTPAMM, B TOM YHCIIE JIJIs TTOMCKA [IYTH PEIIenns
U WILTIOCTPAIMK PENICHAS YPaBHCHUN M HEPABEHCTR;
ChopMHPOBAIHOCTH NIPEACTABICHUA 00 OCHOBHBIX MOHATHAX MATCMATHYECKOrO aHAIH3A H
UX CBOHCTBAX, BJIaJIeHHE YMEHHEM XapaKTepPU30BaTh MOBeIcHUE (DYHKIMH, HCIO0Ib30BaHHE
[IOJIYHCHHBIX 3HAHWM JIJISL OIIMCAHNS W aHAJIM3A PEaIbHBIX 3aBHCHMOCTEN;
Biiajienue OCHOBHBIMH TIOHATHAMH O IDIOCKMX M IIPOCTPAHCTBEHHBIX I'€OMETPHYECKHX
(GHUrypax, uX OCHOBHBIX CBOUCTBAX;
ChopMUPOBAHHOCTH YMEHMS! PACIIO3HABATH FEOMETPHYIECKHE (PUTYPEI HA YEPTEkKAX, MOJIEISIX
U B pCallbHOM MMpPE;, IPUMCHCHHE H3YYEHHBIX CBOMCTB IeOMETpHYccKux (Quryp u dopmyi
JUld PEIIEHMs TCOMETPUICCKHX 3a/a4 M 3a4a4 ¢ [IPaKTHYCCKAM COICPKAHHEM,
ChopMupOBAHHOCTH 1IPEICTABICHIH O IPOIECCax M SIBIEHUSIX, HMEIONIAX BEPOSTHOCTHEIH
XapakTep, CTaTUCTHYCCKHUX 3aKOHOMEPHOCTAX B peaIbHOM MHPE, OCHOBHBEIX IIOHATHSIX
SJIEMCHTAPHOH TEOPUH BEPOATHOCTEH; YMEHHMM HAXONWThH W OIEHHBATH BCPOATHOCTH
HACTYIUICHMA  COOBITHH B LIPOCTCHINMX  IIPAKTHYECKHX CHUTYAlMsIX M OCHOBHEIC
XapakTEPUCTUKU CIIyYaUHEBIX BeJTHIHH;
BiiajieHie HaBBLIKAMHM HCIIOJIB30BAHHSA TOTOBBIX KOMITBIOTEPHBIX IIPOTPAMM IPHM PEHICHHH
3a)1a4.

B pesyibTaTe ocBOCHMSs AMCHHIIMHBI 00YIAIOMMIACH IOJKEH:

3HATHL/NIONHMMATD

3HAUCHME MaTeMaTHIECKOH HayKH I PEelIeHus 3a,1a4, BOHUKAIONMX B TEOPHH U [IPAKTHKE;
IIAPOTY U B TO K€ BPEMsl OTPaHHYCHHOCTh IIPUMEHEHH ST MATEMATHYECKHX METOI0B K aHAIH3Y
¥ MCCJIC/JOBAHMIO IIPOLECCOB M SIBJICHUMN B IIPUPOJIE U ODIIECTBE;

3HaYCHHUE IIPAKTHKH U BOIIPOCOB, BO3HUKAIONIMX B caMOH MaTeMaTHKe [yl (POPMUPOBAHUS U
PasBUTHA MaTeMATHYECKOM HAayKW; MCTOPUIO PpasBHUTHSA IOHATHS UHCIA, CO3JaHHA
MaTeMaTH4YeckKoro aHaln3a, BOSHUKHOBEHHUS U PA3BUTHS [COMETPHM;

YHHMBEPCATIBHBIH  XapakTep 3aKOHOB JIOTMKM  MaTeMaTHYeCKUX  pacCyxk/IeHMi, ux
LIPUMEHHEMOCTE BO BCEX 00JIACTSIX 9eNOBEYeCKOU AeATCILHOCTH,

BCPOSATHOCTHBIH XapakTep pa3iugHbIX IPOLECCOB OKPYIKAIONIETO MHPA.

B pesyianTarTe H3YIeHH s NHCHHILIAALI CTYIEHTHI JOKHBI YMETh:

llpu n3yueHuy HOBOTO MaTepHaia JIeNarh CCHUIKH Ha PAHEe M3yUeHHOoe;



[Tporouuts paccyskIeHus, 0O0CHOBBIBATEL PEIICHIE 3a/1ad U TIHCHMEHHO oopMIsTh HX;
GopMynUpOBaTh Ha MATCMATHYECKOM SI3BIKE 3a1aYd TIPHKIAHOIO Xapaxrtepa u
HHTCPIPCTHPOBATE TTOJIYYCHHBIE PE3YILTAThL
[I0/1630BATECS  SIEKTPOHHO-BBIYHCIUTEILHON TEXHUKOH TIPH DEIICHHH MATEMATHYECKHX
3aJiad;
CamoCTOSTENEHO — M3y4aTh Marepual 10 yd9eGHHKAM; I[TOJIB30BATHCS CIIPaBOYHOH
JTEPATYPOH.

AJIITEBPA
YMETh:
BBITIOJIHSTE apUpMETHYECKHE JCHCTBHS HAjl YHCIAME, COYETAs YCTHBIE ¥ IIHCHMEHHBIE
IIPHEMBL, HaxXOIHTb HpH6J’IH>K€HHbI€ 3Ha4YCHHUA BCIWYHH I IMOTPEIIHOCTH BBIYHUCIIEHUH
(abcomroTHA U OTHOCHTE/IBHAS); CPABHUBATH YHCIIOBBIE BRIPAKEHHS,
HAXOIUTL 3HAYCHUS] KOPHS, CTeNeHH, Jorapudma, TPUTOHOMETPHYECKUX BHIpAKCHHH Ha
OCHOBE OIIPEJIC/IEHUS, HCIIOIB3Ysl IIPH HEOOXOAHMOCTH HHCTPYMCHTAIBHBIE CPE/ICTBA;
I0JIB30BATHCS 1IPUOJIMAKEHHOH OIIEHKOM IIPH PAKTHYIECKHX PACUETAX
BBIIOJIHSITH NPe0OpazoBanus BHIPAKEHUH, TIpiuMenss GOPMYIIBI, CBA3AHHbLIE CO CBONCTBAMHI
CTelieHeH, JIOrapu(pMOB, TPUTOHOMETPHYCCKUX (DyHKIHI;
HCTIONb30BaTh LPUOOPETEeHHBIC 3HAHMS U YMEHHMS B NPAKTHUECKOM NeSTeNLHOCTH |
TIOBCE/IHEBHOM JKU3HYU JUIs: NPAKTHYECKHX PAcdeToB IO (GopMmylam, BKIIoYas (GOpMYIIEL,
COJIEPKAIHE CTCIICHH, Pa/IHKANIE], JIOrapudMbl H TPHTOHOMETPHYCCKIE QYHKITHA, HCIONL3Ys
IpH HCOOXOMMOCTH CIIPABOYHBIE MATEPHAIBL U IIPOCTEHIIIME BEIYUC/UTETBHEIE YCTPOHCTRA.

®YHKLIUH, X CBOMICTBA U TPA®UKHN
YMETh:
BBIYHCILITE 3HAYCHUE (PYyHKIME 110 3HAYECHHIO apIyMeNTa IIPU PasHuHbIX CIIocofax 3aamus
(D YyHKITHH;
OLPEIEIIATH OCHOBHEIC CBOWCTBA YMCIIOBEIX (DYHKIIMH, HILIOCTPUPOBATE UX HA IpaduKax;
CTPOMTL  TpaQuKu  u3ydeHHBIX (YHKIMH, WIUOCTpUpOBATL 10 rpaduky cRoOHCTRA
DJIEMEHTAPHBIX (DYHKIHIT;
HCLOJIB30BATh IIOHATHE QYHKIMH JUTS OMHCAHUS W aHAIN3a 3aBUCAMOCTEH BEIHYHI;
VCIIONIB30BATE INPHOOPETEHHBIE 3HAHMS M YMCHAS B NPAKTHYECKOH JCSTCILHOCTH M
[IOBCC/IHEBHOM JKM3HH JUIA: OIHCAHMSA C TIOMOINBIO (GDYHKIMH pa3IMYHBIX 3aBHCHMOCTEHH,
LPC/ICTABIIEHMA UX IpapUYeCKy, HHTEePIpeTaluy rpaduKoB.

HAYAJIA MATEMATHYECKOI'O AHAJIU3A
yMeTh:
HAXOJMTD MPOM3BOJIHBIE 3JIEMEHTAPHBIX ()YHKIIMIA;
HCIIOJIL30BATh IIPOU3BOJHYIO /ISl H3YYCHHA CBOMCTB GDYHKIMN U TOCTPOCHUS rpaduKoB;
[IPUMEHATE IIPOU3BOJHYIO U NPOBEJEHMs IPHONMKEHHBIX BBIYHCIICHHH, peliarh 3ajauu
IIPHKJIAJIHOTO XapaKTepa Ha HAXOX/IEHHEe HAaUOOIBINero U HAUMMEHBIIETO 3HAYCHHS,
BBIYHCILATE B IIPOCTEANIAX CIIy9asx IUIOMAM U 00BEMBL C UCIIOIB30BAHUEM OIIPE/IETICHHOrO
UITerpana;
HCIIONL30BATh NPUOOpPETEHHEIE 3HAHHS MW YMEHHS B IIPAKTHYECKOH JNCATCIBHOCTH W
IIOBCCAHECBHON >KU3HH JUIA: DEIICHHs MPHKIQANBLIX 3a4a4, B TOM YHCJC COIHAIBHO-
IKOHOMMYECKUX M (M3MYECKUX, HA HAHGONbIINE M HAMMEHbIINE 3HAYCHHS, HA HAXOXICHHE
CKOPOCTH M YCKOPCHHSI.

YPABHEHUA U HEPABEHCTBA

YMeETh:



® pcmark  palvoOHAllbHBIC,  IIOKA3ATCNBHBIE,  JIOIapU(MPMUYECKHE, TPUTOHOMETPHUECKHUE
YpPaBHEHHA, CBOJAINHCCH K JIMHEHHEIM o KBaJApaTHEIM, a TaKXC aHaJIOI'HYHbIE HEPABEHCTBA H
CHCTEMEBI;

®  HCHOJIB30BATh rPadMYECKIi METOJL PELICHHUS YPABHEHWH U HEPABEHCTR;

® u300paKaTh HA KOOPJMHATHOH INIOCKOCTH pPEIleHHs YPaBHCHMIL, HEPABEHCTB M CHCTEM C
JIBYMsl HEH3BECTHBIMH;

® COCTAaBJIATE W PEIIAaTh YPAaBHCHUs U HEPABEHCTBA, CBS3BIBAIONINE HEW3BECTHEIC BEIMYMHEI B
TCKCTOBBIX (B TOM YMCJIEe IPUKIATHLIX) 3a/a9aX.,

® NCIONL30BaTh IPHOOPETCHHBIC 3HAHMA W YMEHHS B IMPAKTHYECKOH IESATETLHOCTH H
IIOBCC/THCBHOM JKHM3HM JIIs: HOCTPOEHUS M HCCICTOBAHHS MPOCTEHIIMX MATeMaTHYECKHX
MOJCNIEH.

KOMBHUHATOPHKA, CTATUCTHKA U TEOPUSI BEPOATHOCTEH

YMeETh:

® pemark NOpOCTeHImHe KOMOMHATOPHBIE 3aladM  METOHOM Iepebopa, a Taikke ¢
HCIOJb30BAHMEM U3BECTHBIX HOPMYIT,

® BLIYHCITL B [POCTEHIIMX CIy9asX BEPOATHOCTH COOBITHI HA OCHOBE IIOJCYETa YHUCIa
HCX0/I0B;

® HCIONL30BATH NPHOOpPETEHHBIE 3HAHHS M YMEHHUS B NPAKTHYECKOH [ESTENLHOCTH U
MIOBCE/THEBHON JKHM3HU JUIS: aHaJIM3a PeabHbIX YHCIOBBIX JTAHHBIX, [TPECTABIEHHBIX B BHUJIE
nuarpamm, rpaukos; aHaumza HHGOPMALHAK CTATHCTUYECKOTO XapaKTepa.

I'EOMETPUSA

YMETh:

® paco3HaBaTh HA YepTekax M MOAEIAX IPOCTPAHCTBEHHBIE (DOPMEL, COOTHOCHTH TPEXMEPHEIC
0OBEKTHI € UX OIMCAHMSIMHU, H300PAKEHHSIMHU;

® ONHUCBIBATL B3aUMHOE PpACHOJIOKEHHME IPAMBIX M IUIOCKOCTE B IIPOCTPAHCTBE,
apryMEHTHPOBATb CBOM CYK/ICHHS 00 3TOM PaCHIOIOMKEHIH;

® AHAIM3WPOBATH B MPOCTEHNINX CIyYasX B3aHMHOE PACIIOJIOKEHHE 0OBLEKTOR B IIPOCTPAHCTRE;

* u300paXxaThb OCHOBHBIE MHOI'OI'DAHHUKK M KPYIJIBIC TEJA; BLIIOMHATE YEPTEKHM 110 YCIOBUIM
3aj1a4;

® CTPOMTH IIpoCTeHIue ceyeHus Kyba, IPA3MB], TTUPAMEIBI;

® pemarh IUAHAMCTPHYCCKHE M IPOCTEUINHC CTCPCOMECTPUHMECKHE 3alady Ha HaXOXKICHUC
TEOMCTPHYCCKUX BEIMYMH (JUIMH, YIIIOB, IUIOIa e, 00HeMOB);

® JUCIIONBL30BATh IIPH PEHICHHH CTEPCOMETPHYECKUX 3a7a¥ IUIAHHMETPHYCCKHE (aKThl 1
MCTOJIBL;

® IIPOBOJUTEL HOKA3aTECIILHBIE PACCYKACHUS B XOJe PEIeH s 3a)1a4;

® HCIOJL30BATL UPHOOpPETEeHHBIe 3HAHHS H yMEHHS B IPAKTHYCCKOH JICATEIBHOCTH W
UOBCCHCBHOH JKHU3HM JUISl: HCCHEN0BaNHs (MOJICTUPOBAHMS) HECIONKHBIX NPAKTHIECKHX
CUTyallli Ha OCHOBE H3YYEHHBIX (OPMYI H CBOMCTB (GUIYp; BLIMHUCICHHS 00BEMOB U
IUIOMIAjIell TTOBEPXHOCTCH TPOCTPAHCTBEHHBIX TeNl IPH pPEIleHUH ITPAKTHYCCKUX 3a7ad,
HCIIO/IB3Ysl IIPH HEOOXOAUMOCTH CHPABOYHUKE ¥ BHIYMCIUTEIBHBIE YCTpOiicTBa

1.4. Kosiu4eeTBO 4acoB, 0TBOAUMBIC HA 0CBOEHHE YH4eOHOM JHCIMILINHbI:
Ob6nem oOpazoBareTpHON HAarpys3ku obyyaronierocs _351  gaca, B TOM 9HCIIe:
Harpyska Bo BzaumozeiicTsiu ¢ npenogasareneM _ 234 4acos;
CamocrositesibHOM paboThl 00yyaromerocs_ 117 4AaCOB




2. Crpykrypa H cojiep:KaHue Y9eOHOH A CIHILIHHEI
2.1. O0bemM yueOHOM JTHCIHILIMHEI H BHALI y4eOHoMH xea e bHOCTH.

Bux yuednoii pa6oTsr Odbem gacos
O0wéM o0pazopaTensiol HAIPY3KH 351
Harpyska Bo B3aHMOJICHCTBHY C IIPEIO/IaBaTEIEM 234
B TOM YHCJIE:
Teoperuueckoe oOyueHHe 100
IIpakruyeckue 3aHsTUsL 134
U3 HUX:
KoHTpoJIbHBIE PaOOTEI )
Hrorosas arrecranus: B hopme 3x3zamen (2 cemecTp)




2.2 Temamuueckuil niaan u cooepycaniie y4eoOHol OUc Ui

Haumenoesanue pazoenog Cooepacanue yuedOH020 Mamepuaira i hopmsl opzaHu3aAqUN OCAMEAbHOCHIN O6bem | Yposenn
u mem obyuarouuxca 4acoB OCBOEHH S
1 2 3 4
I u Il cemeetp
Bgejenue. Coaepxxanne yuyefHOro marepuaJa 3
MareMaTiKa B Hayke, TEXHHKE, DKONOMMKE, HH(QOPMALMOHHBIX TEXHOIOTHAX M IIPAK- 1
TUYECKOH JlestTelIbHoCTH. [len v 3a/1aun n3ydeHus MaTeMaruky pu ocgoennu npodeccuit CT10 2
u crermansaoctei CITO.
CamocroaTeabpHad paboTa 00y4alOMUXCS:
Matemaryka u €€ IpuMeHeHNe B PA3IMUHbIX chepax IesiTeIbHOCTH. 1
Pazgea 1. PazButue Copnep:xkanue y4edHOro MaTepuaia 15
MOHSTHHA 0 YHCIE. 1 | Ilonsatue o umcne. Bunebl umcen. HarypaisHble umcrna. [IpusHaku AeIEMOCTH HPOCTHIX 2 1
JHCEL.
IlpakTHYyecKHe 3aHATHSI:
lpaxTraeckoe 3amarie Nel. [IpocTsie u cocTaBuble 9ucia. Paznoykenue yuciia Ha [pocThle
MHOKHTEIH.
[Ipaxrryeckoe 3anarue Ne2. Ilensie uncna. JleHcrBus ¢ nenbMu yuciamMu. Berauciienne g
OIIpeJICIIUTEICH. 2
IIpakTiaeckoe 3ansatue Ne3. Jlecsruanasd Jpods 1 0ObIKHOBEHHAS Jpo0k. JleficTBHE C
JAECATHYHBIMHM U 0OOBIKHOBEHHBIMH JAPOOAMH.
[Ipaktraeckoe 3auatue Ned. TlponenTsl. 1181k 387129 HA TPOLIEHTHL.
CamocTosiTepHasn pabora 00y4alomuxcs:
Haubomnpmuii odiuit nenurens u HanMeHbInee odimee kpatHoe. Haxoxnernne HOJl uw HOK,
IIprMeHeHME PA3JI0KEHUS YHCIIA HA IIPOCTHIE MHOXKUATEIM IIPH PEIIEHHH 3a][ad.
Yeruple IpuEMEI BLITONHEHMS apU(pMEeTHUYeCKHX JeHCTBHI C LenbiMu umciami. [Ipumenenue 5
IIPaBHJI BEMYUCIIEHUS K [EJIBIM YHCIIaM.
KomiinekcHeie uncia. Beiionsesue geHcTBri ¢ KOMILJIEKCHBIMH YUCIIAMH.
CpaBHEHHE YMCIIOBLIX BLIPAXKCHHIL.
Pazgen 2. Kopnn, Copaepsxkanne yuye0HOro Mmarepuala 30
cTereHu, Jorapugmasi. 1 Crenenu. CBOHCTBA CTENEHU C LIEJIBIM [IOKA3aTEIEM. 1
2 | CrapgapTHbIN BH YKCTA. 1
3 CROHCTBA CTENEHH C APOOHBIM II0OKAa3aTeIeM. 8 2
4 | lonsruenorapudma uuciaa. Oupenenenne gorapudma uucia. CroficTBa norapudmos. 2
IpakTHuecKHe 3aHATHSI:
12 3

[IpakTrueckoe 3andTue No5. BospejieHue pallMOHaIbHBIX YHCEI B CTEIIEHb C LIEJIbIM
ITOKA3dTEJIEM.




IIpakTHueckoe 3angTre No6. Apudmernyeckuii KOpeHb HaTypaibHoll cTrenenu. CoiicTBa
| apH(QMETHUECKOTr0 KOPHSL.

[TpaxTrueckoe 3ansTre No7. BossejeHue palMoOHaTbHBIX YHCEII B CTENEHE ¢ JPOOHBIM
MOKa3aTelieM.

[IpaxTuyeckoe 3ansrre No8. Brrumcienue orapudmMor, IpuMeHss CBOKCTBA JIOrapu(MOB.

[TpakTryeckoe 3anstue No9. OcHopHOE T0rapu(MHUCSCKOE TOXISCTBRO.

[Ipaktrueckoe sansrue Nel(). Yopomenne 10rapuGMUUECKUX BRIPAXKEHWH.

CamocTosaTeasHas padora obydarmuxes:

[TpruMeHeHHe CBOMCTR CTEIEHH C I[eJIbIM IT0KA3aTEICM IIPH BBITOTHEHHH apUPMETHIECKUX
IercTBUH.

Tabnuna crenenei.

[IpumMenenue cBoifcTBa CTEIICHH, K IIPUBEIEHHIO YMCIIA K CTAHJAPTHOMY BHJLY.

[TpuMenerne CBOMCTE apHPMETUYECKOT0 KOPHSL, IPUYIIPOIICHNH BEIPAKEHHH COAEPIKAITHX
apuMeTHIECKUH KOPEHb.

[Ipeobpazoranne KOpHS N-0H CTEICHH B BHJE CTENEHH ¢ APOOHBIM ITOKa3aTeleM B Ha000poT.
[Tpumernenwe cTeneny W KOPHs MPH BRIUUCICHHH CPEIHUX.

ITpoucxoxmenue gorapudmMos.

[IpuMenenne CBOMCTB TOrapu(MOB TIPH BEIYHCIEHUH JIOTapUPMOB.

[IpuMenenue OCHOBHOTO JOrapu(GMUIECKOro TOXK/IECTBA IIPH BEIYHCIICHUHU JIOrapupMOB.
[Tpubmnkéanoe peraucieHne torapudmor.IIpumenenne orapumMoB IpH H3YICHHH APYTHX
JUCILHUTILINH.

10

Pazpmen 3. Ilpsambie u
ILIOCKOCTH B
NpoCTpaHCTBE.

Coaeprxanue yaedHOro MaTepHaia

30

1 OCHOBHBIE AKCHOMBI cTepeomeTpur. CIIeICTBHE U3 AKCHOMBL

[TapamienpHOCTh MPSAMBIX, TPsIMOH 1 rockocTu. CoiicTBa.

2

3 [TapannensnocTs mrockoctelf. CBoHCTBA MapaLIeIbHEIX IJIOCKOCTEH.

4 | IleprienuKy/isipHBIE MPAMBIE B IpocTpaHcTse.[lepnen MKy ISpHOCTE NPAMOK 1
IUIOCKOCTH.

5 | Tlepuenukyyisip U Hak/IoHHas. PaccTOsIHME OT TOUKH [0 ITIOCKOCTH. Y IOl MEX/y HIPAMOi
H ITOCKOCTHIO. TeopeMa 0 TpexX HepleH MKYJIspax.

6 | JIByrpanueli yroi. Yo Mex/1y NIJIOCKOCTAMH. |lepleHIMKYISIPHOCTE IIOCKOCTEH.

12

[NSRN ORI S ] jo

Hpam‘nq CCKHC 3AHATHH:

[Npakruyeckoe 3ansrie Nell. BzaumHOe pacrnooKeHue MPsSIMbIX B IPOCTPAHCTBE. Y TOJ MEXKIY
JBYMS. IPSIMBIMH.

[IpakTrueckoe 3anarue Nel2. Terpasmp. 3aadu Ha OCTPOEHUE CEUSHUH B TETpasape.
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[Tpaktuueckoe 3amatue Nel3. [lapamrenenunen. 3agaun Ha IOCTPOEHHE CEUEHHIH B
napajuieseue/Ie.

[Tpaktrueckoe 3ansatue Neld. IlpsmoyroapHblil mapannenenunes. Teopema o AuaroHamsax
IPSMOYTOIBHOIO NapasuleNlendne/a.

CamocrosiTe/bHas pabora 00y4aromuxcs:

[TonsiTie 06 akcuoMaTHYECKOM cl10cobe OCTPOeHHUS B FEOMETPHHU.
[MapajuienbHOE POEKTUPORAHKE.

Heerxmaora reoMeTpusl.

I'eomerpus EBxnnaa.

Paznmunbie cedeHus TeTpasapa IJI0CKOCTBIO. 10
BzaumHOe pacrmosoxenne IpaMBIX U INIOCKOCTEH, COAepKalliX COOTBETCTBEHHO pedpa U rpaHu
Ky0Oa.
[TonsATHE MIEPIIEHMKYJIIPHOCTH B IIPOCTPAHCTBE.
HaxroHHas K IJIOCKOCTH U €€ TPOeKITHS.
TpexrpanHelif yroJ.
MHororpasHbIi Yol
Pazjen 4. Coaepanue yuednoro MmarepraaJia 15
Kombunaropuka 1 Kombunaropusie koHCTpyKUKH. [TocTpoenue citoB, pasMelleHne, IEPECTAHOBKA. 1
2 | Coueranus. CBoHCcTBO couyeTaHui. YUCIIO aHarpaMm.
IlpakTHYuecKHe 3aHATHSI:
[TpakTudeckoe 3anatue NelS. MenonpzoBanue KoMOMHATOPHBLIX KOHCTPYKLMN UL peIeHH
3ajau.
[TpaxTuyeckoe 3anarue Nel6. OcHOBHBIE TpaBuiIa KoMOUHATOPHUKH. [IpaBuiio cioxeHus, 6
BKJTIOYCHHUSA-MCKIIIOUCHHUS, YMHOKEHHUS.
[Ipaxtryeckoe 3amarue Nel7. TlpumeHeHHe OCHOBHBIX IIPABHII KOMOMHATOPUKY IIPU PEIISHHH
KOMOHMHATOPHBIX 3a/1a4.
CamocrosiTesibHas paboTa 00y4amuXcs:
Op6utsl. Yucrao opOuT.
Heropus pasBuTis KOMOMHATOPHKH U €€ PoJib B PA3IIMIHBIX cepax ueToBeIecKoH
KU3HENEATE/IbHOCTH. 5
Tpeyronsruk llackast.
Pemrenue 3a7a4 Ha nepedop BapHAHTOB.
Bunom Heiotona. bunomunansabie koadduimentsl. CBOHCTBO OUHOMUHAILHBIX
KO3 PUITHEHTOB.
Paszmes 5. DiieMeHTHI Copep:xanne yueOHOI0 MaTepHaa 18
1 | OcHoBHBIe MOHATHS TeopuH BepoaTHOCTEH. DOPMYIIa HAXOWKICHHUS BEPOSTHOCTH 4

TeOpHH

12




BEPOSITHOCTEH U
MaTeMaTHYeCKOM
CTATHCTHKH.

COOBITHS.

24 CrefcTBUSA TEOPEM CIIOKEHMS U YMHOMKEHHS. BeposSTHOCTE MOsIBIIEHUS XOTs OBl OJIHOIO
COOBITHSL.

HpaKTl’I‘{eCKHe JAHSATHS:

ITpaxtuueckoe 3ausrue Nol 8. Tlpocreiiimue 3a/1a49 Ha HAXOMXKICHUE BEPOATHOCTH COOBITHS.

lpaxTudeckoe 3anaruc Nol9. TeopeMbl CITOKEHUS U YMHIOKCHUS BEPOSITHOCTCH COOBITHIH.
¥YcoBHas BEpOSTHOCTE.

[Ipaktuueckoe 3anaTue No20. JluckpeTHas caydalinas BeIHurHa. UNCIOBLIC XapaKTEPHCTHKH
JHCKPETHOH CIyJailHOH BEJIMYHHEL

[Ipaxtuueckoe 3angarre No21. Ciydalinbie BEJIMUMHBI M 3aKOHBI HX paclpeie/ieHus. 3a/1aun
MaTeMaTu4ecKoi CraTUCTHKY.

CamocrosaTejabHas pafora 00y4alomuxcs:

[Tpoucxosxkaenne TeOpUn BEPOSITHOCTEH.

Hcropusi pazBUTHs TEOPUH BEPOSTHOCTEHN W CTATUCTHKY U UX POJIb B PA3IHYHBIX cepax
YEJI0BEYECKOM JKU3HEICATCIBHOCTH.

Dopmyia ool seposdtHocTH. Popmyna beiteca. [lopropenue ucnbiranuii. Qopmyina
bepnyiuu.

CoeJiuHEHHE TEOPUHM BEPOATHOCTEH ¢ Teopreil (pyHKIMHA,

[lorTOpenue ucneiTanuit. Popmyna bepHymiu.

Cpennue 3HaueHUs U UX IPUMEHEHHE B CTATHCTHKE.

Pazmen 6. @yHKIUH 1
rpaguKy.

Copep:xanne yuefHOro MaTepuaa

15

1 [Tonsitue dynxuuu. OcHoBHEIE cRojicTBa GyHKIMK. HenpepsisHOCTH QyHKIIMIA.

2 | TlokazarenpHas u sorapudmudeckas dyuxmust. ['paduxn dyakuuid. CpoicTBa HyHKIITHM.

IIpakTHYecKHE 3aHATHS

[TpaxTrueckoe 3anaTue Ne22, Ilpocteitmune npeodbpazoranue rpaguxoB GyHKIHH 1 1X
ITIOCTPOCHHC.

IIpaxTiueckoe 3augtue No23 lloctpoenue rpadukoB IOKa3aTeNbUBIX U JOTapupMUYecKIX
(yHKIEH ¢ TOMOIIBIO NTpaByIl NPe0dPaA3OBANI.

IIpakTrueckoe 3anstue No24., DynxuroHanbHas 3aBUCHMOCTD B peallbHBIX [TPOLIECCax U
ABJICHHUAX.

CamocToniTeqibHasA paGoTa obydarouuxcs:

Croxnast yHKITHS.

Crenennble Gysxunn. ['paduku crenennbx ¢pynkuuit,. CBoHCTBA CTENEHHBIX (YHKIIHH.
3adyeM HYKHBI ToOKazaTeabHble QyHKIAU? [lovweMy BBITOIHSAIOTCS CBOMCTBA ITOKA3ATEILHBIX
(bYyHKIHN?

3aueM HYkHBI Torapudmudeckue ¢pynkuun? llodeMy BLITOIHIIOTCS CBOHCTBA

13




norapudmMuacckux GyHKIpE?
Obparusie Qyuxiun. [Toctpoenue o6paTHbX QyHKINI.

Pazmesn 7. YpaBHeHus 1
HepaABEHCTBA.

Copaepsxanue y4e0HOro MaTepHaia

60

1 JpoOHO — panoHaThHEIEC YpaBHEHHS. | [paBuo permenns.

[TokazarenpHble ypaBHeHusA. [IpaBuio perneHusl.

IlokazaTenpHbIC HCPABCHCTBA. llpaBI/If[O PCIICHMA.

Jlorapumudeckye ypaBHCHUs, pelllaeMble C IIOMOIILIO ONPEAC/ICHHs H CBOMCTR
rorapugma.

| = (W

JlorapudMudeckue ypaBHEHHS, pellaeMble ¢ TOMOLIBIO 3aMEHEL.

6 | Jlorapudmurdeckre HepasencTsa. [lpaBuio pemenus.

12

NI N [N

HpaKanecmue 3AHHTHH

[Tpaktraeckoe 3auaTne No25. Jluneligsle ypaBHeHus. [[paBuiio pemeHus.

[Tpaktrueckoe 3anaTue No26, Cucreme! JIHHEHHBIX yYpaBHeHHH. MeToAbl penieHus.

[Mpaxtuueckoe 3auatue No27, CucteMsp! JIMHEWHBIX YPaBHEHUH COCTOSIIMX U3 TPEX YpaBHEHUH C
TPEMsl HEU3BECTHBIMH.

[IpakTrueckoe 3ansTue No28. KrampatHsle ypaBHeHust. HeroHble KBaJApaTHbIC YPaBHEHHS.
I1paBuito pemenns. Pasiioxenne KBaapaTHOTO TpeX4uIcHa Ha MHOKHTENM.

Ilpakruyeckoe 3angrue No29. Mppanuonaibunle ypaBHeHHs. 1Ipapuiio peinenus.

IIpaxTryeckoe 3amatue No30. CucreMbl HeTMHEHHBIX ypapHeHUH. MeTo/pl pelucHus.

[Ipaktuueckoe 3augtue Ne31. JlunelHrple HepaBeHcTBa. [IpaBuio penrennd

[TpaxTrueckoe 3anarue Ne32. Kaajparuple HepaseHcTBa. [IpaBuio pemeHus.

[TpakTrueckoe 3ansTie Ne33., CucCTEMBI HEPABEHCTB.

[Ipaktrnyeckoe 3ansTue No34, Pemrenue nokasaresbHbIX YPABHEHHI,

[Ipaktnyeckoe 3anarue Ne35. PemreHue nmoxasaresbHbIX HEPABECHCTB.

[IpaxTHyeckoe 3ansTie No36. O61acTb onpeesicHust orapudmMuueckoil QyHKIHH.

[TpakTuyeckoe 3anstue No37. Pernenue jiorapu()MUUECKHUX YPaBHEHUH pa3IM4dHOTO BHIA.

IMpakruyeckoe 3anstue Ne38. Pernenue siorapuMHUIECKHUX HEPaBCHCTB.

28

CamocToaTenbHAas paﬁoTa oﬁyqamumxca:

IIpumMenenue Teopembl Buera 1Ipy pelIeHUH KBa/IpaTHLIX YPaBHEHHH.

Pemennenpobuo — palnoHanbHBIX YPABHEHUH METOIOM 3aMEHBI.

HecranapTHeII N0IX0 K pellleHMIOMPPAllMOHAIBHBIX YPABHEHHH HMEIOIIUX 1BA KOPHSL.
["eoMeTpuyeckuil CMEBICT pellleHUe CUCTEM HEeIHHEHHLIX YpaBHEHHI.

McnonpzoBanne CBOHCTB U rpadMKOB (QYHKIIMIM [IPH pellIeHUH HEPABEHCTB.

Pemienne xBamparHbIX HEpaBeHCTB METOJOM HHTepBRaJIOB. Penenue apodHo — paruoHanbHbIX
HEPaBEHCTB.

20
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Permenne cueTeM JIMHEHHBIX M KBa/IPATHBIX HEPABEHCTB Ipa)HueCKUM METOI0M.
Pemenne noxaszaTenbHbIX YpaBHEHHH I'padiuecKUM METOLOM.

Pemenue ypasHeHuH IPUBOIUMBIX K T0KA3aTEIbHBIM YPaBHEHHSIM.

Pemenne npocTeHyxX NoKazaTeIbHEIX HEPABEHCTB C HEONPEACIEHHBIM OCHOBaHHEM.
Pemnienne nokazaTelbHBIX HEPABEHCTB METOIOM 3aMEHbl MHOKHTEIIA.
JlorapugmupoBanre 1 NOTEHIMPOBAHHKE.

I'paduueckuii criocod peleHus JjorapuPMUUYECKUX ypaBHEHHH.

IToxaszaTenpHble ypaRHEHMSI, IPHBO/IMMBIE K JTOTapH(PMUIECCKUM YPABHEHHAM.
JloraputmMuueckue ypapHEHUs], PELIAaEMbIe C IIOMOILLK) PA3JI0KEHNA HA MHOXKUTEIIN.
PemenuenorapudMuuecKuX HEpaBEHCTB ¢ HEOMPEIEIEHHBIM OCHOBAHHUEM.
JlorapugmMuyeckue HepaBEHCTRA, PELIIACMbIC METOJIOM 3aMEHBI MHOXKHTEIIS.

Paszpen 8. OcuoBbl
TPUIOHOMETPHH.

Copaep:ranne y4efHOI0 MATEpHAJIA 48
1 Panmannoe uzmepenue yrioB., QopMynsl IEpexoaa U3 pajual B I'pajychl, U M3 IPajycoB 2
B pPaJIMaHEL
2 | Tpuronomerpuyeckue dyHKIMN YHCIOBOIO apryMeHTa. 2
3 ['paduku rpuronoMerpudeckux Gyukuuii. CBOHCTBA TPUTOHOMETPHUECKUX (DYHKIIMH. 2
4 | OcHOBHBIE TPUTOHOMETPUYECKHE TOKICCTBA. 2
5 | DopmMyIbl IPUBEICHHUS. 2
6 | Tpuronomerpudeckue QyHKIIN anredpandecKoi CyMMEBI IBYX apIyMEHTOB. 16 2
TpuronomMerpuyeckre QYHKIHH yIBOSHHOIO apryMeHTa.
7 | Ilpeo6pasopanne npou3BeIeHUI TPHTOHOMETPHUSCKUX (PYHKIMN B CyMMY U pa3HOCTb. 3
ITpeobpazopanue anrebpandeckoit CyMMEL (PasHOCTH) TPHIOHOMETPHUYECKUX (PYHKITHH B
ITPOM3BEJICHHE.
8 | OOparueie TpuroHoMeTpudeckre GyHkuun. [Ipocrelnine TPHTOHOMETPUYECKUE 2
ypaBHEHHSL.
IlpakrnyecKkue 3aHATHSA
[IpakTrueckoe 3auste No39. HaxoxieHue 3HaYeHHH TPUIOHOMETPHYECKUX QYHKIMH 1IpK
BpallaTeIbHOM IBHKCHUH.
IIpaxTraeckoe 3aasTue Nod(). llocTpoenue rpapUKOB TPUIOHOMETPHYECKUX QYHKIMI ¢
ITOMOIIIBIO [TPABHII TPE00Pa30BAHUSL.
[IpaxkTiyeckoe 3ansTue Ne4l. Vipomenue TPUTOHOMETPHUESCKUX BBIPAKEHUII. 16 3

[TpaxkTryeckoe 3ansTue Ned?2, JlokazaTenbCTBO TPUTOHOMETPHYECKHX TOXKIECTB.

[IpaxTryeckoe 3anstue Ne43. PenieHue IpoCTEUIINX TPUTOHOMETPHYECKHUX YPABHEHHH.

[IpaxTryeckoe 3anstTue Nedd. PenieHue TpHTOHOMETPUYECKHX YPABHEHUN HA €AMHHYHOK
OKPY>KHOCTH.

[IpaxTraeckoe 3ansTue Ne45. TpuroHoMeTpHIecKne YpaBHEHHS, IPHBOAMMBEIE K KBAJPATHBIM
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YPaBHCHHAM. O,E[HOpO,[(HBIe TPHTOHOMCTPHYECKHUC YPABHCHMA.

[TpaxTuyeckoe 3anatue Nod6, TpuronomeTpuuecKue ypaBHEHUs, peliaeMble ¢ [IPUMEHEHHEM
TPUTOHOMETPUIESCKHX (OPMYJL.

CamocrosTesibHag padora 00y4a0MMUXCH:

W3 HcTOpMH BO3HUKHOBEHUS PAjMaHHOI0 H3MEPEHUs YTIIOB.

Kak ucnosnssyercs 060011eH1e NOHSTUS YIUIA IPY PEIIEHUH 3a/a4.

Onucanue CBOUCTE TPHIOHOMETPHYECKUX (QYHKIMHA ¢ TOMOIIBK BPAIIATENbHOIO JIBHXKEHHS 110
OKPYKHOCTH.

3a4eM BROIATCH TPHTOHOMETpHYeckie YUK’

Pacnomnoxesre YeTHBIX U HeUeTHBIX (pYHI{IJ;HfI B CHCTEME KOOPJUHAT.

[TocTpoenne ayru (yria) mo JaHHOMY 3HAYEHHUIO TPUTOHOMETPHYECKOR DYHKIIMH.
3HaKH, YUCTOBBIE 3HAYCHUA TPUTOHOMETPUUECKIX (YHKITHA.

3adeM rpeodpa3yroT TPUTOHOMETPUYECKHE BBIPAKEHHA 7

ITpumenenne GopMyJ IPUBEICHUS IPH HAXO0MKICHUM 3HaueHHH yrioB 6onsmmx 180°.
TpuronomeTprdeckue QYHKIHUY TOJTOBHHHOIO apryMEHTa.

IpeobGpazosanue anredpandeckoil cyMMBI B TIPOU3BE/ICHHE METOIOM BBEICHUS
BCHIOMOTaTE€JIBHOT'O YIJId.

Tabauua 3Havenni 00paTHEIX TPUTOHOMETPHUECKUX (PYHKIIMA.

VCnoBHs paBEHCTRA OAHOMMCHHEIX TPHTOHOMETPHUYSCKUX (DYHKITHH.

Haxoxmenue 001acTy ONPEACIICHUS [IPH PELICHUH TPUTOHOMETPHICCKIX YpaBHEHUII.
I"paduyeckuii MeTO/] pelieHnst TPHIOHOMETPHUYCCKUX YPaBHEHUH.
TpHFOHOMeTpH‘JeCKHe HEPABEHCTBA.

16

Pazmen 9.
MmuororpaHauks. Teaa
U [OBEPXHOCTH
BpalleHHH.

Copnep:xaHue ye0HOro MaTepraia

36

ITpusma. [Tno1mans DOBEPXHOCTH M 00BEM IIPH3MBL

[MTupamujia. [lormap MOBEepXHOCTH U 00HEM NUPaAMUJIBL.

Yceuennas nupamua. [Tnomas NOBEpXHOCTH U 00bEM yCeUeHHON ITMpaMU/IbL.

[ nmsap. ITnomans noBepxXHOCTH W 00bEM [IMIIMHIPA.

Konye. [Tnomaes mosepxuocTi ¥ 005eM KOHycCa.

Oy lwn || b | —

VYeeuyennpid konyc.[lnoma b noBepXHOCTH U 00BEM YCEUEHHOIO KOHYycCa.

12

DI ||| N

ITpakTHyecKue 3aHATHS

[Ipaktrueckoe 3anaTue Ne47. HaxoxaeHue IUIOMANH [TOBEPXHOCTH H 0OBeMa IIPU3MEL.

[pakrigeckoe 3ansTue Nod8. HaxosxaeHue IIONaay NOBEPXHOCTH U 00beMa T paMyIbL.

[Tpaktryeckoe 3anstue Ned9. HaxosxaeHue MIonaiu MOBEPXHOCTH U 00bEMa yceueHHOi
HHpaMI’I,HI:I.

[TpakTuueckoe 3anaTue No50. HaxokaeHHE MIOIMAMH TOBEPXHOCTH H 00BhEMAa YCEUCHHOTO
KOHYyca.

12
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Ipaktiueckoe 3anstue NeS1. Cdepa. [iomas mosepxHocT cdhepsl.

ITpakTuueckoe 3augtue Ne52. [lap. O6sem miapa.

CamocrogaTe/bHas pabora 00y4ar0muxcsi:

CroBapb reoMeTpuH.

O6beM HAKITOHHON IIPH3MBL

I'eoMeTpHUecKOe TeIO.

YT0 HYXKHO 3HATL O IHPAMHIAX.

ITpocTpancteennas Teopema [ludaropa.

IIpaBUIBEHBIC MHOTOTPaHHUKH.

Ceuenne MIMHIPHYECKOH TOBEPXHOCTH.

IentpansHas 3epkaibhas cummerpus. OceBas CUMMETPHUSL.
Teopema Diinepa.

CeueHne KOHUIECKOH ITOBEPXHOCTH.

[Tapopoii cerment.Haxoxaenne o6bema mapoBoro cerMenTa.
[11aTOHOBEI Te/1a. APXHUMEIOBHI TEJIA.

12

Pazxen 10. Koopauuarsr
H BCKTOPBI.

Copep:xanne yuefHOro Marepuaia

24

1| [lonsrue pexTopa Ha m1ockocTH. [Ipauia jeficreus Hal BexTopam. [Tpoekuus BexTopa Ha
OCE.

2 | BextopHoe mpou3BeIeHIe BEKTOPOB. BekTopHO-CKAISPHOE MPOH3BEICHHE TPEX BEKTOPOB.

3 | BexTopHOeypaBHEHHENIPAMOM B IPOCTPAHCTBE. YTOJ MEXY ABYMs IPIMBIMIL.

ITpakTiyeckue 3aHATHSA

Ipakruyeckoe 3ansrie No53. HaxoxkaeHne KoOpAMHAT BEKTOpa. BEIMHCIIeHHE JUIMHEL BEKTOPA
yIJIa MEXLY IByMs BeKTopaMH. HaxoxkneHue noia i TpeyroJbHHKA [10 38 IaHHBIM
KOODJIMHATAM.

ITpaxruaeckoe 3anatue NeS4. IlpsamoyronsHas JekapToBas CHCTEMA KOOPAMHAT B [IPOCTPAHCTRE.
JIeHCcTBHS Ha/l BEKTOPAMH, 38/[aHHBIMH CBOMME KOOPIHHATAMH.

[pakTryeckoe 3anarae NeS5. YpaBHEHHA ITIOCKOCTH B IIPOCTPAHCTBE. YTOI MEK/TY IBYMS
IUIOCKOCTAMHU. Y IOl MEX/1Y IPSMOIi U ITOCKOCTEIO.

Ilpaxrtryeckoe 3ansTue NoS6. Brramcnenue yriioB Mex/y MPIMbIMH M IUIOCKOCTSMH B
KOOpIUHATHOH dhopMme.

[TpaxTryeckoe 3anatue No57. Paccroguue 0T TOUKH /10 IPSAMOM, OT TOUKH M0 IFIOCKOCTH.,
PaccTosiHue MexAY IBYMS IPSIMBIMH.

10

CamocrosnTesbHas pabora obyyaomuxcs:

[TonsipHas cucrema KOOpAMHAT.
Haxoxienue mio1ma i MHOIOYTOJIEHHKA 10 3aTaHHBIM KOOPIHHATAM.
IIpeobpazoBpanue IpsIMOYTOIBHBIX KOOPHHAT.

17




KoMmnnanapuslie Bektopa.l Ipasuiio napaiieenume/ia.
YpaBHeHHe NPSAMOU B NOJISPHOM CHCTEME KOOPIHHAT.
JByrpanuele yriel

VYpasuenue cdepsl

BexropHoe npocTpaHcIBO.

Paszgen 11. Hauauro
MATEMATHYCCKOTO
aHA 134,

Copep:xanne y4e0HOro MaTepHaaa

36

1| beckoneunas ynciosas nociejgosare/bHocTs. [pejies OeckoHedHOH YUCIOBOH
ITOCHEJIOBATCIILHOCTH.

[ Ipupatense aprymenra v npupamieine Qyuxiuu.HenpepblBHOCTh HYHKIMNA.

IpousBoanas Gynknuu B Todke. OCHOBHBIE NpaBuia Ju(QepeHInpoBaHHs.

Bropas npousBoHas.MexaHHYeCKHH CMBICJI ITPOH3BO/IHOM.

I'eOMETPHYECKMIT CMBICIT ITPOM3BOIHOM.

(o) W N N TS S

BBIHYKHOCTB, BOI'HYTOCTE M TOYKH Hepem6a.

12

P2 b

HpaKanecxue 3AHATHHA

IIpaxtryeckoe 3auaTue NeS8. [[pou3BoaHbIe CTEEHN H KOPHSL.

ITpaxTideckoe 3auaTue Ne59. [Ipou3BomaHbIE TPUTOHOMETPHUCCKHUX, TOKA3ATEILHOM,
norapudMHUCCKOH, 00paTHBIX TPUTOHOMETPHYECKUX ()YHKIIHH.

IlpaxTtrueckoe 3anarue No60. Croxras pynxips. [Iponssoanas oo GyHKINNA.

ITpaxtudeckoe samatue Ne6l. Mcecrenosanue pyHKIMM Ha MOHOTOHHOCTD U 3KCTPEMYM C
IIOMOIIBIO IEPBOH M BTOPOH IPOU3BOIHOM.

ITpaxtrueckoe 3anarue No62. McernenoBanue QYHKIHY K TOCTPOSHHUE rpaduKoB 9TUX QYHKIHIA.

[Ipaktrueckoe 3anarue No63. Hambonasliiee u HaUMeHbITee 3HAYCHHUS YHKITHH,

12

CamocToaTebHAas paboTa o0yyarwmuxcs:

Pemenne 3a1a4 Ha npuMeHenne GOpMyIbl CyMMbI OECKOHEYHO YOBIBAIOIIEel reoMeTpHIecKoH
IIPOTPECCHH.

Touku pazpeiBa QyHKIIHH.

[Tpolitece U MOJIeIIMPOBAHHE.

3ayeM 110Ha[00MIHCE HOBBIC METOADI, PA3BHTEIC MATEMATHYCCKIM aHaTH30M.
HaxosxaeHne Ipou3BO/IHOM ¢ ITOMONIBIO OLPEIETICHAS TPOU3BOIHOMN.
I'ecomeTpuyecKkoe B PU3MYECKOE ONIPEEIEHNE TIPOU3BOJIHOM.

Haxosx/1eH1ne MOIITHOCTH 110 3aaHHOH padoTe ¢ MOMOIIBIO MPOU3BOIHOM.
Haxosxaenue npou3BoAUTEIBHOCTH TPY/a [10 BPEMEHH C IIOMOIIBIO IIPOHU3BOIHOHM.
3ajauy Ha HaXOX/IEHUE CKOPOCTH MPOTEKAHHUS IIPOIECCa.

Jluddepennuponanme HessBHBIX QyHKUHE. W QyHKIMI 3a/IaHHBIX TapaMEeTPHYECKH.
Jlorapudmudeckoeaud bepernupopanme GyHKIHH.

[TpuMeHeHre IPOU3BOIHOM K TPUOIHKEHHBIM BEIYMCIEHUIM.

12
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Paszpeu 12. Uarerpan u

Copepskanne yaeOHOIo MaTepHaa

21

ero IPUMeHEeHHE. 1 | Iepsoobpasras ¥ Heonpe e IeHHbIH HETerpal. Jnddepennmar GyHKIHH. 6 -
2 | HeonpeaeneHHblH HHTErPaL. 2
3 | Onpenenennsi naTerpat. @opmysna Hetorona-Jlelbuuna. 3
IlpakTHyecKHe 3aHATUSA 8
[IpaxTueckoe 3anaTue Ne64. HenocpeacTBEeHHOE HHTErPHPOBAHKE HEOIIPE/ICIICHHbIX
HHTETpasIoB.
Ipaktiueckoe 3anatue No65. MHTerpupoBanne METOLOM IMOACTAHOBKH H 110 YACTAM 3
HEONPE/IC/ICHHBIX HHTEIPAJIOB.
ITpaxruyeckoe 3angatie Ne66. MHTErpupoBaHue ONpeIC/ICHHBIX HHTCTPATIOR.
[Tpaxtnueckoe sanstre Ne67. HaxoxieHue 10NN TIIOCKOH DHTIypPEL
CamocrosaTeapHas pabora o0y4arommuxcs: 7
Brrumcienne NpudIMKeHHOr0 YUCTOBOTO 3HAUeHUS QYHKIHU. DOpMYIIBL A7 TPHOIMKEHHBIX
BBIYUCIICHHH.
[eomeTrpuueckoe NPUIIOKEHNE HEOIpeIenEHHBIX HHTETPATIOR.
OU3HYECKOe TPHIIOKEHUE HEOTPeIeIEHHEIX HHTETPAJIOB.
WHuTerpupoBanme HEKOTOPHIX TPHIOHOMETPHIECKUX PYHKIUI.
[Tpubamxénnoe BEMUCICHHEE OIIPENE/IEHHBIX HHTCIPAIOB.
BrlucilenHe IyTH, IIPOHISHIOr0 TOUKOM. Brraucienne pabors! cilbl. Beruncnenue paboTsl,
ITPH TTOJIHATHH TPY3a.
BLIumCcIeHHE CHITBI JaBICHMS KUAKOCTH. JUTHHA TyIH NUIOCKOH (DUIypBL
Bceezo 3a 1 cemecmp 153
Bcezo 3a 2 cemecmp 198
Hmozo 3a seco Kypc 00y4enusn 351
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3. YCJIOBHA PEAJIM3AITAH ITPOTPAMMBI YYEBHOM JUCHANLIAHBI

3.1. Obpa3zoBaTebHbIE TEXHOJIOTHH

Texnonornu obyuenus BpGupatoTcs TakmM 06pasoMm, UTOGLI YUMTHIBATEH HHIUBHYATIEHBIE
KOMMYHHKAIMOHHBIC W yYeOHBIE CHOCODHOCTH CTY/IEHTOB M CIOCOOCTBOBATL HMX CONMAINLHON M
npodeccHonanbHol ananramun. B oGpazosatensHom mporecce HCIONB3YITCA COMHATBHO-AKTHRHEIC 1
PedIICKCHBHEIE METOILI OOYUYEHHSI, TEXHOIOTHH COIHOKYILTYPHON peabuIiTALMH ¢ [EThIO OKA3AMNAS
IOMOIIM B yCTAHOBIEHMH IIOJHOLUCHHBIX MEXJIMYHOCTHBIX OTHOIIEHHI C JPYrMMH CTYJEHTaMH,
CO3/1aHMHM KOM(OPTHOIO ICHXOJIOTHYECKOrO KIMMATa B CTY/IEHUECKOi rpyIIe.

B xauectse oOpazoBareNbHEIX TEXHONOTHH, HCTIOML3YEMBIX DU PEANH3ALNA PA3IMYHBIX BHIOB
y4cOHOH paboTer m garomux Hauboiee 3(pGEKTHBHBIC Pe3yJIbTATHI OCBOCHUS JAHHON a/anTalluoHIoMH
JUICIIMIUIMHEL, TPUMCHSIOTCSL:

- Jlexknponno-ceMuHapekas CHCTeMa - JaeT BO3MOXKHOCTH CKOHIGHTPHPOBATE MATEpHal B OJIOKH U
IPCHO/IHOCHTE €0 KaK CIMHOE MeJI0¢, a KOHTPOIL NPOBOAWUTL [O MpeABAPUTEILHOM IOIIOTOBKE
ydaluxc.

- MEdopmManHonHO-KOMMYHUKAITHOHHBIE TEXHONOTHH - JIAIOT BO3MOYXKHOCTE  TIPEIIOABATEIIO
BH3YaIlU3HPOBATL HPOLECC YCBOEHHUS YICOHOTO MarepHana CTYACHTAMH, HCIOJIb3yd HHTETPAIHIO B
OJIHOM  IIPOrpaMMHOM IIPOJIYKTE pasHOOOpasHbIX BHAOB HHMOPMAIMH, IPEHOCTABIAIOT YIOGHbIE
BO3MOXHOCTH paboOThl ¢ MaTEpUaIOM 3a CYCT HEIWHCHHOH OpraHM3anMy KOHTEHTA (BBLICICHUS
KIJIIOYCBBIX OOBEKTOR U OPraHH3aLHH IIePEKPECTHEIX CCHUIOK MEMK/LY HEMH).

- Texuonorns o0ydenus B MajbIX IPyIIax - HPeANoaracT OPraHU3alMio TPYIT ofyHaroIixcs,
paboraiommx COBMCCTHO HaJ[ PEMICHUEM KakOii-M60 IpobIeMbl, ClyKHT NPEKPACHON IOATOTOBKON K
IIPOCKTHOH JIEATEIbHOCTH 00yYarOmumxcs.

- HWrpoBas Texmonmorus - CHOCOGCTBYET PasBUTHIO II03HABATCILHBIX HHTEPECOB, AKTHBH3ALMH
JICATCILIIOCTH YHAIIHXCS, YCTAOBICHHIO KOMMYHHUKATHBHEIX CB3CH.

- Texnonorus npobiemuoro o0yderns. OcoGeHHOCTH TPOBIEMHBIX METOIOB COCTOUT B TOM, WYTO
METOABI OCHOBAHbLI HA CO3JdHMM NPOOTIEMHBIX CHTYAIMH, AKTHBHOW I03HABATENILHON JeATe]bHOCTH
YHAIIHXCH, COCTOANIHNX B IIOUCKE B PCHICHHH CIOYKHBIX BOIIPOCOB, Tp66YIOU_IHX aKTyalu3alHH 31-131{14171,
aHaTH3a.

AKIMBHBIE U MHTEPAKTHRBHEIE (hOPMEI LIPOBEICHHIS 3aHATHH, UCIIONb3VEeMEIe B YIeOHOM IIpoliecce

Buj Ucnobzyemblie AKTHBHDIE H
sannTHa* HHTEPAKTHBHDBIC POPMBI PaspatoraHHbie yueGHO-MeTOAHYECKHE
Cemecrp NpOBeICHAs 3aHATHIA MaTepHaILl, 00ecnedHBAIOLINE PeaTu3ANHI0
(hopMBLI NpoBeTeHUN 3ANATHI
4 J1 Kpyrneii  cron, wnpobnemHas(Temarnyeckne Ipe3eHTANUM, YIEKTPOHHBIE
JIeKIHS 00paszoBaTeILILIE PECYPChl, ONTOPHbIE
KOHCIIEKTBI JIEKIIWH
T3, € TBOPYECKHE 3amaHusd; padora B [[Ipe3eHTalnK, KOHTEKCTHLIC KEHCHI B
MaJIBIX TPYIIIax; METO/ KEHCOB; DIEKTPOHHOM BHJIE, IPAKTHYCCKUE 3aTaHs
enoBas urpa

*) JI - nexriun, 113 - npaktudeckue sanstus, C - ceMHHApPBI
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1.2. TpeboBanus K MUHAMAJIEHOMY MATEPHAILHO-TEXHHYECKOMY 00ecIIeueHHI0

Peajmzanus yqeOHOH JIMCIMILIMHL] TpebyeT HATHUHS CIICIHANEHO 000PYI0BAIIOr0 y4eOHOro
Kabumera:

Obopynosanue ydeOHOro Kabunera:
- IIOCAI0YHBIC MCCTd 110 KOJIMYECTBY 00yYaromumxcs;
- paboyee MECTO IIPeNo/IaBaTens;

- KOMILICKT Y4eOHO-HAlIISI/[HBIX TOCOOMH

Texnugeckue cpencrsa 00yyeHus:

- APM yu4uTens ¢ MMIIEH3MOHHBIM IIPOrPAMMHBIM 00ECIIeueHUEM,

- MYJILTUMEAHAIIPOEKTOP,
- MOY.

3.3. HUndopmammonHoe obecrieyenue ooyuenus

[lepeuenn yueOHBIX W3jaHUi,

Ocriosnvle UCMOYHUKU!

HuTepHeT-pecypcos, ONONHATEIHHOM THTEPATYPLI

No
i Haumenoranue Agrop M3paTeancTBO, roA U3 (anus
ON 1 | «Ilpakruueckue 3a/1a49u 110 boromonos H. B. | Mocksa, Beicias
MAaTCMaTHKE ) mxona,2019
OM 2 | Yuebuuk «Anrebpa u navana Amumvos I A. u Mockga «IIpocBemenue»,
anazmza» 10 (11) k. Ip. 2016
OW 3 | Yuebnuk «MaTemMaThka. barmmmakos M. MockBa, u31aTenbCKHH
O61meodpazopaTebHbIe JTUCIIHIUINHEL LeHTp «Axamemus», 2019.
OH 4 | «MaremaTuka» 3a0a9HUK banmaxos M.H. Mocksa, u3gaTenbCKai
001eo0pazoBaTeNIbHBIX TUCITUTLIHH. nenTp «Axagemusty, 2017
OH 5 | «Maremarukay cOOPHUK 3319 110 bammMaxos M.J. MockBa, u31aTelbCKHH
PO HIBHON HAIPABICHIIOCTH. ueHTp «Axagemusa», 2017
ON 6 | «Maremarnka» yaeOHHK 110 bammvakos M.U. MockBa, u3aTebCKHil

HpoGhHILHON HAIIPABICHHOCTH.

HEHTP «Axagemusay, 2017

,ZIOHOJ’H{ HMENbHBIE UCIMOYHUKIL:

No
s Hawvenosanue ABTOp W3natenseTBO, IO U3 IaHus]
JU 1 | «Kype MateMaTuky JUIst TEXHUKYMOB. Marseer B.H. Mocxkea.
Yacte 1 yacts 2.» «IIpoceemenue», 2018
AU 2 | Yaebnuk «'eomerpus» 10 (11)x1. Atanacsn JI1.C, Mockga «IIpocsenienney,
2019
A 3 | «Maremaruka» yacOuux jys I'yces B.A., MockBa, H3/1aTeIbCKHM
npodeccHii ¥ CreaibHOCTEH ['puroprer C.T., IeHTp «Axanemus», 2016

COLIMAJIBHO-2KOHOMMWYECKOI'O HpO(bI/UIH.

Hromrupua C.B.
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Uunrepuer-pecypest (U-P)

Ne i/t DIIEKTPOHHBIA aJIpec pecypea

V-P 1 | http://math-portal.ru-Marematndeckmit oprai (Bce KHETH 10 MaTeMaTHKe)
U-P2 | http://www.mathteachers.narod.ru- matemarnka /st KoiTepKeil

W-P3 | hitp://www.mathematics.ru ~MaTeMaTHKa 3a CPEJHION IIKOJTY

W-P 4 | http://biblioclub.ru

4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHU S NAUCIIATLIMHBI
Konrpons u  omenka pesyibraToB  OCBOGHHS — HMCIMIUTHHBI  OCYIECTBIISETCS
IPCHOIABATEIEM B IIPOIECCE TMPOBEJICHUS. IPAKTUYECKHX 3aHATHH W J1aboparopublx pabor,

TECTUPOBAHMA, & TAKXKC BLIIONHEHHA O0YyYaroIHMHCH UHIUBHAYAILHEIX 3aJaduil, IPOCKTOR,
HCCIICIOBaHHH.

Pesynabrarst o0yaenus
(0CBOEHNbIC YMCHHS, YCBOCHHEIE 3HAHMSA) Pe3YJIBTATOBOOYIeHHHA

(DOI)MLI H METOALI KOHTPOJIA H ONEeHKH

| YMeTh:

DopmMbI KOHTPOJISI 00yUeHUs:
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ITpu m3yyenun HOROTO mMarepuana
JEJaTh CCLUIKH Ha paHee H3Y4eHHOC,
lIposoauTs paccyxenns,
000CHOBBIBATE PEIleHME 3a0ay H
[IUCEMEHHO O(QOPMITSTE HX;
DopmMyIIMpoOBaTh HA MATEMATHYCCKOM
SA3BIKE 3a/1a91 IIPUKIIAIHOIO XapakTrepa
U UHTEPIIPETHPOBATH MOJYYCHHBIE
pe3ylIbTaThI,

ITosnb3oBatses seKTpOHHEO—
BEIYUCIIUTSNBIHON TEXHUKOM IIPH
PEUICHHH MaTEMaTHYCCKUX 3a/1a4;
CaMoCTOSTENBEHO U3Y9aTh MaTepHal 1o
y4eOHHKaM; [IOIL30BATECS CLUPABOYHOIN
JATEPATYPOH.

WUnpmeunyansueni onpoc;
@poHTABHBIH OIpoC;

I TuceMenurIt onpoc;

Maremarndeckuil IUKTAHT;
Tectuposaunue;

Homarnss pabora;

CamocrosTensHas pabora;
IIposepounas camocrostenbnas pabora;
[paxTuyeckas pabota;
Pacuerno-rpaduueckas pabora,
IIpoBepka TOMANTHUX 3aaHui Ha ypoKax;
Bemionmenue npaxTugeckux pador;
Pemenwue 3anay nmo kaprouxam;
Mosrosoii mrypm;

'pynmosas pabora;

WnmaBruayanbHble 3aaHus;
Juddepeniposannsie 3amanus.

SHATHL:

MeToanl ONeHKH Pe3yIbTATOB 00y ICHNsI:

31avenne MaTeMaTHIECKOH HAYKH JUTS
PCIICHHS 3a)1a4, BOSHUKAIOIUX B
TEOPUH H TIPAKTHKE;

[IupoTy v B TO K€ BpeMs
Orpanu4CHHOCTL IPUMEHEHUS
MaTeMaTH4YeCKUX METOIOB K aHAU3Y U
HCCIICIOBAHMIO MTPOIECCOB U SBIICHUH B
IIPUPOJIC U OOIIECTBE;

3nHaueHue IPaKTUKH U BOIIPOCOB,
BOMHUKANOIIHNX B CaMOM MaTEMATHKE
A GOPMUPOBAHUS H PA3BUTUS
MareMaTHYeCKON HAYKH;

Heropuro passurust NOHATHS 9HCIA,
CO3Jairs MaTeMaTHYCCKOr0 aamsa,
BO3HHUKHOBCHUS U PA3BUTUS TEOMETPUH,
YuuBepcalbHBIT XapakTep 3aK0HOB
JIOTHKH MaTCMaTHYCCKHX
PacCy:»ICHH, HX TPUMEHUMOCTH BO
BCEX 00IIACTAX Ye0BeueCcKoi
JEeSTCILHOCTH;

BeposTHocTHBIH XapakTep pasiHyHbIX
IIPOIIECCOB OKPYIKAIONIEr0 MUPA.

KOHTPOJIb 11pY BBITIOTHEHWH PAKTHYCCKHX paboT;
Konrposs mpn BemIoHEHAA pacyeTHO-TpahHIecKux
pabor;

Ornenxa ycTHoro oreera;

Ornenxa BBINOIHESHHS HHAMBHIYAIBHBIX 38 1AHHIl;
OreHKa JIedTelIbHOCTH BO BPEMSI IIPAKTHYECKHX
pabor;

Ouenka MeATEIILHOCTH BO BPEMS PACUCTHO-
rpapuyeckux pabot;

Orenka BeIIONHEHUS UG PEPEHINPOBAHHEIX
3aaHuH;

Onienka nesTeIbHOCTH BO BpeMs CaMOCTOSITENILHOH
padoTsr;

IIposepxa nomanseii paboTsr;

OueHKa loMarHe paboTh;

KoRTpos Ipw BBIIOIHEHHH TPYIIIIOBBIX 3a/IAHWIH:
Meroy ananm3a KOHKPETHOM CHTYaITHHY;

MeTo;1 IpoeKTOoR;

KonTtekcrnas 3anaga;

MounutopuHr;

DK3aMeH.
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