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IInanupyemMble pe3yJbTaTbl 0CBOCHHS IPOrPaMMBbI

Hpe}IMeTHbIe pe3yJbTaThbl

11 xknace
Ba3zoBblii ypoBeHb
«IIpodsieMHO-PYHKIMOHAJIBHBIE Pe3YJIbTAThD)
Pazpnen I. BeinycKHMK HayYuTCsl II1. BeinyCKHMK N0JYYUT BO3MOKHOCTh HAYYUThCS
Dnemenmur meopuu | OnepupoBaTh Ha 0a30BOM YpOBHE IIOHATHAMHU: KOHEYHOE | — Onepuposamv  NOHAMUIMU: KOHEUHOE MHONCECMEO, NeMeHM
MHOICECME u MHOX€ECTBO, 3IIEMEHT MHOKECTBa, MOJIMHOKECTBO, MHOJCECmBa, NOOMHONCECMB0, nepecedenue U 00veOUHeHuUe
Mmamemamuueckou MEPECCUCHNE U OOBEIMHEHUE MHOXKECTB, YHCIOBBIC MHOXKECTBA MHOJICECMS, HUCA08ble MHOJICECMBA HA KOOPOUHAMHOU NPSIMO,
J102UKU Ha KOOPJIMHATHOMN NPSIMOM, OTPE30K, HHTEPBAI, ompe30K, UHMep8a, NOJYUHMEPBATL, NPOMENCYMOK C 8bIKOIOMOL
omnepupoBaTh Ha 0a30BOM YpPOBHE MOHATUSIMH: YTBEPKACHUE, MouKol,  epaguueckoe  npeocmaeieHue — MHOJNCECME  Ha
OTpHILIAHHUE YTBEPXKICHUsI, ICTUHHBIC U JIOKHBIE YTBEPIKICHHS, KOOPOUHAMHOU NAOCKOCMU,
Ipu4uvHa, CJICICTBUE, YaCTHBIN cnyqaﬁ 0611161"0 YTBEPXKACHUA, | — onepuposamo NOHAMUAMIU.: ymgepgfcaeyue, ompuyanue
KOHTPHPHUMED; VIMBEPHCOCHUSA, UCTHUHHBIE U JIOJCHbIE YMBEPHCOCHUs, NPUYUHA,
HAaXOJMTh TIE€pecedeHHe U OOBbEAMHEHHE JIByX MHOXKECTB, cneocmaue, yacmuelli  cayuvar  obwe2o0  ymeepocoeHus,
MPEJICTABICHHBIX TPapUUECKU Ha YUCIIOBOM MPSIMOM; Konmpnpumep;
CTPOMTH HA YMCIOBOM TPAMOH IOAMHOXKECTBO —HYHCIOBOTO | —  ppogepsnb NPUHAOTEHCHOCTb DNEMEHIMA MHONCECTBY;
MHOKECTBA, 3a/JaHHOE MPOCTCHIINMH yCIOBHAMMY; —  Haxooumv nepeceueHue u 00vbeOUHeHUe MHONCECME, 8 OM HUCe
pacro3HaBaTh JIOXKHBIE YTBEPXkKACHUs, OIMIMOKU B PacCYXICHHSX, npedcmaenennbx  2paguuecku Ha WUCI060i MPAMOL U HA
B TOM YHCJIE C UCITIOJIb30BAHUEM KOHTPIPUMEPOB. KOOPOUHAMHOT NIOCKOCTL;
B noscednesnoti oicushu u npu usyuenuu Opy2ux npeomemos: _ | = nposooums  Odokazamenvhvie paccysxcoenus Ons  06OCHOBAHUA
~ WCONB30BATh  UMCIOBBIC MHOXECTBA HA  KOOPAMHATHOH UCTUHHOCTU YMEepCcOeHul.
MPSIMOIA 17151 ONMCAHUS peajIbHBIX TPOILIECCOB U SIBJICHUIA;
— IIpOBOAUTL  JIOTMYECKUC  pacCyXACHUA B CUTYALMSX | B nogcednesHOU HCUsHU U NPU U3YHeHUU OPYeUx npeomemos:
IIOBCEIHEBHOM KU3HU —  UCNONb308AMb YUCTOBbIE MHOIICECHBA HA KOOPOUHAMHOU NPAMOU
U Ha KOOPOUHAMHOU HNIOCKOCMU OASl ONUCAHUS PeaNbHbIX
npoyeccos u A61eHull;
—  npogoouUmMb  OOKA3AMENbHble — PACCYAHCOEHUSs 6  CUMYAYUSX
N0BCEOHEBHOU HCUZHU, NPU PeleHUU 3a0al U3 OpYeUux npeomemos
Yucna u OnepupoBarth Ha 0a30BOM YypOBHE TOHATHSAMH: IIeJoe d4ucio, | C80600HO Onepupoamsv NOHAMUSIMU. YeL0e YUCAO0, OeTUMOCHIb YUCE],
8HIPAIICEHUS JeTUMOCTh 4Hcel, OOBIKHOBEHHas! Ipo0Ob, AecATHYHAs IpoOb, 00bIKHOBEeHHAsL OpOOb, decamuunas Opodb, PAYUOHATLHOE HUCTO,
palMoHAIbHOE YKCIIO, MPUONMKEHHOE 3HAUYEHHE YHCIIa, YacTh, NPUOIUNCEHHOE 3HAYeHUe YUCAA, Yacmbv, O00Js, OMmMHOUleHue,
JI0JIs, OTHONICHWE, TPOILIEHT, TOBBIIICHUE W TOHMKCHHE Ha npoyenm, NoBblUEHUEe U NOHUdNCeHUe HA 3d0aHHOe YUCIO
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3aJJaHHOE YMCIIO NPOLIEHTOB, MacIITal; npoyenmos, macumao,;
onepupoBaTh Ha 0a30BOM YPOBHE HOHATHAMU: JOTrapudM dHucia, | ApUGOOUms NpUMepbl YUCes ¢ 3a0aHHbIMU CGOUCMEAMU OeTUMOCTIU;

TPUTOHOMETPUYECKAsi OKPY)KHOCTb, TpaayCHas Mepa YIJa, | Onepuposams HOHAMUAMU: N02APUPM YUCAA, MPULOHOMEMPUYECKASL

BEIMYMHA YIJIa, 3aJlaHHOTO TOYKOM Ha TPUTOHOMETPHYECKOU OKDYJICHOCMb, pAOUAHHAS U 2pAdyCHAS Mepa Y2ida, eluduna y2id,

OKPY>KHOCTH, CHHYC, KOCHHYC, TAHI€HC M KOTaHT€HC YIJIOB, 3A0AHHO20 MOYKOU HA MPUSOHOMEMPUUECKOL  OKPYICHOCTU,

HMMEIOLINX TPOU3BOJIBHYIO BEINUYHHY; CUMyc, KOCUMYC, MAH2EHC U KOMAMEHC Y2l08, UMEeIouUx
BBIMIONHATh ~ apupMETHUeCKue  ACUCTBHSI C  LENBIMH U NPOUZBONLHYIO EUYUHY, YUCIA € U TT;

panMOHAIBHBIMH YUCIIAMUY; BLINONHAMb — apu@memuueckue Oelucmeus, coyemas ycmuvle U
BBITIOJIHATh HECJTIOXKHbIE NPeoOpa3oBaHMsl UYUCIOBBIX BBIPAXKCHUI, NUCbMEHHble — NpUembvl,  NPpUMEHSs  Npu  HeoOdX0ouMocmu

coJiep)KallliX CTENeHH YHhces, JIMOO KOpHH U3 4Yucen, Ju0o BLIYUCTUMENbHBLE YCIMPOUICBA,

Jorapu(Mbl YUCET; HAXO00UMb 3HAYEHUS KOPHA HAMYPATbHOU CHMENeHu, CMmeneHu ¢
CpaBHHUBATh PALMOHAIBHBIC YHCIAa MEXIY COOOH; PAYUOHANbHBIM — NOKA3AMeENeM, J102apuma, UCNOAb3Ys  npu
OIICHHMBAaTh M CPAaBHMBATh C PallMOHAIBHBIMHU 4YHCIAMHU 3HAYEHUS HeobX00UMOCMU GbIYUCIUMENbHbLE YCIMPOUCMEA,

LENBIX CTENeHeW 4YHcel, KOpHEeH HaTypajdbHOW CTEMEHU U3 | NOAb308AMbCS OYEHKOU U NPUKUOKOU NPU NPAKMUYECKUX PACYemax;

YHCe, JIOrapu(MOB YHCEII B IPOCTHIX CIIydasix; npoGoOUMb NO U3GECTHLIM (OPMYIAM U NPAGULAM NPeobpa308aHUs
n300paxkaTb TOYKAMH HAa  YHCIOBOW TPSAMOH  meible W OVKBEHHLIX — GBIPANICEHUL,  BKIIOUAIOWUX  CINENeHU,  KOPHU,

paloHaNbHbIe YUCIIa; J102apugmel U mpucoHomempuieckue QyHKyuu;
n300paXkaTh TOUKAMH Ha YUCIIOBOM MPSMOM LIENble CTENCHU YUCEN, | HAXOOUMb  3HAYEHUs  YUCHO8bIX U  OYKGEHHBIX  BbIPAJICEHUI,

KODHH HAaTypaJIbHOH CTENEeHH W3 4Hceld, Jorapumsl ducen B ocyujecmensis HeobXooumbvle NOOCMAHOBKYU U NPeobpa308aHusl;

MIPOCTHIX CIyYasix; — uzobpasicamv  cxemamuyecku — Yeol,  6EIUYUHA  KOMOPO2O
BBITIIOJIHATE HECCJIOXKHBIC Hp606pa30BaHI/I$I LEJIBIX H ,E[pO6H0— gbzpagfcenagzpaaycax uiu paduanax;

palMOHANLHBIX OYKBEHHBIX BHIPAKEHHUH; —  UCNONb308amb  HpU  peuwleHuu  3a0ay  MAabaUuyHble  3HAYEHUS
BbIpaXaTb B HpOCTGﬁHIHX Clydadx M3 pPaBCHCTBa OJHY mpucoHomempu4eckux qbyHKuuﬁ yanos;

HEPEMEHHYIO YEPE3 IPYTUC; —  BbINOJHAMb NEPeBo0 GeIUYUHbL Veld U3 pPAOUAHHOU Mepbl 8
BBIYHUCIISITH B MPOCTBIX CIIy4asiX 3HAYEHUSI YUCIOBBIX M OYKBEHHBIX epadycmyio u o6pammo.

BBIPQ)KEHUH, OCYIIECTBIISAI HEOOXOAWMBIE TIOJICTAHOBKH U

npeoOpasoBaHus; B nosceounesnoti scusnu u npu uzyyenuy Opy2ux yueOHvix npeomemos:
1300paXaTh CXEMATHIECKH YroJl, BEIMYHHA KOTOPOTO BBIPAKCHA B | grinonsmey Oeiicmeus ¢ YUCI08bIMU OAHHbIMU npu peweHuu 3a0ay

rpaaycax, NPAKMUYECKO20 Xapakmepa U 3a0ay u3 pasiudHbvlx oobaacmell
OLCHMBATb 3HAaKH CHHYyC4, KOCHHYyC4, TaHICHCA, KOTaHICHCa 3HAHUU, UCNOAb3YSL NPU HEOOXOOUMOCMU CNPABOUHbIE MAMEPUATbL

KOHKPETHBIX YIJIOB. U GLIYUCTUMETIbHBLE YCMPOUCMEA;

B noscednesnoii dicusnu  u  npu  usyuenuu Opyux yueOHbIX oyeHueamyv,  CPAGHUEAMb U  UCHOAB306AMb  NPU  peuleHuu
npeomemos: NPAKMUYecKuUx 3a0ay UUCLo8ble 3HAYEHUS DPealbHbIX BelUYUH,
BBITIONHATDh BBIYMCICHUS TPH pPEIIeHUH 3a7ad MPaKTHYECKOTO KOHKpemmble YUCTIO0BbIC Xapakmepucmuxu 06BHEKINO0E

XapakTepa, OKpYdIcauezo Mupa

BBIMIOJHATh IPAKTUYECKHE pacueTbl C HCIIOJIB30BAaHUEM IIpU
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HEOOXOJIMMOCTH CIPABOYHBIX MATEPUATOB M BBIYUCIUTEIBHBIX
YCTPOKCTB;
COOTHOCHUTh peajibHble BEIMYMHBI, XapaKTEPUCTUKH OOBEKTOB
OKpYXKalolller0 MHpa C WX KOHKPETHBIMH  YHCIIOBBIMH
3HAYCHUSIMH;
UCIIOJIb30BaTh METOJbl OKPYIJICHHUS, NMPHUOIMKEHUS U TPUKUIKA
MIPU PEICHUH MPAKTUYECKUX 3a7a4 MOBCEJHEBHOM KHU3HU
Ypasuenusn u Pemrate nWHElHBIE YpaBHEHHMA W HEPAaBEHCTBA, KBaJpaTHBIC | — Pewamsb payuonaivHvle, NOKA3AMENbHble U N02APUPMUUECKUe
HepaseHcmea YpaBHEHUS; VDABHEHUsL U HEepPABeHCmed, Npocmeluue uppayuoHaibHble U
pemaTh JorapupmMuUecKue ypaBHeHus Bujaa log . (bx +¢) =d u mpucoHomempudeckue ypasHeHus, HepaseHcmea U ux cucmemsl,
mpocTeiine HepaBeHCTBa Bia log . x < d; UCTIONB306AMb  MEMOObl peuleHUsi YPAagHeHUull: npugeoeHue K 6uoy
peluaTh NoKa3aTeNbHble ypaBHeHus, Buaa @™ = d (rae d MOXHO «npoussedeHUe PAGHO HYIIOY» UL (HACMHOE PAGHO HYTIOY, 3AMeHA
MPeJCTaBUTh B BUJIEC CTENICHU C OCHOBAHWEM ) U MPOCTEUIINE nepemennbIX;
HepaBeHCTBa BUJA @' < d  (rae d MOKHO NPEACTABUTh B BUJIE | UCHONb306aMb MEMOO UHMEPEAIO8 OJis PEULeHUsL HEPABEHCNE;
CTCIICHH C OCHOBaHUEM da);. — ucnonvzosamv  epaguueckutl  Memoo  Ojis  NPUOTUNCEHHO20
IIPpUBOOUTH HCCKOJIBKO IIPpUMEPOB KOpHEU IIPOCTECULICTO peuienus ypagHeHuﬂ U HepaseHcms;
TPUTOHOMETPHYCCKOTO YPAaBHCHUs BUJA: SIN X = a, COS X =4, | —  yzofpascame na MPUOHOMEMPUUECKOT OKPYIHCHOCTIU
tg x = a ctg x = a rAe a — TAOIMYHOC 3HAYCHHC MHOJCECMB0 — peleHull  NpoCmetuiux  mpusoHOMempuiecKux
COOTBETCTBYIOIIEH TPUTOHOMETPUIECKON (PYHKIIHH. ypasnenuii u Hepasencms;
B noscednesnoi dicusnu u npu usyenuu Opy2ux npeomemos: —  GLINONHAMb OMOOP KOPHEU YPASHEHUI ULU PEULeHULl HePABECHCME 6
— COCTaBJATh M PEUIATh YPAaBHCHUSA M CHCTEMBl YPAaBHCHHH NpH coomeemcmeuu c OONONHUMETLHBIMU ycnosuamu u
pellIeHHN HECIOKHBIX MPAKTUYECKUX 3aj1a4 O2paHULEeHUAMU.
B nosceonesnoil sicusnu u npu usyuenuu Opyeux yieOHvix npeomemos.
—  CcoOCmasnAmb U pewamsv YPAGHeHUs, CUCmeMbl VPAGHeHUUl U
HepaseHCcmea npu peuleHuu 3a0ay Opy2ux y4eOHbvIX nPpeomMemos;
—  UCNONb308amMb YPAGHEHUsI U HepageHcmea Oisi NOCMPOeHUs. U
UCCAe006anUsL NPOCMEUUUX MAMEMAMULECKUX MOOeIell PeaibHblX
cumyayuil Uy NPUKIAOHbIX 3a0ay;
—  yMemb UHMEePNpemupo8ams NOIYYEHHbII NPU PEULeHUU YPABHEH S,
HepaseHcmea Uil CUCIEMbl  pe3yabmam, OYeHUugamv  e20
npagoonooodue 8 KOHmMeKcme 3a0aHHOU PeanbHOU CUMYayuu Uiy
NPUKIAOHOU 3a0a4u
Dynuxyuu OnepupoBath Ha 0a30BOM YypOBHE TOHSATHSIMHU: 3aBUCUMOCTH | Onepuposamv — NOHAMUAMU:  3A6UCUMOCTHL — 6EIUYUH,  (DYHKYUS,
BEMYMH, (DYHKIHS, apryMEHT W 3HaYeHHEPYHKIHH, 00JacTh apeymenm U 3HaueHue (yHKyuu, o0OnACMb ONpedeneHus U
OlpefeNieHHss M MHOXKECTBO 3HaueHUH (QyHKIuH, Trpaduk MHOJICECMB0 3HAYEHUU QYHKYuU, 2pagux 3a8UcuMocmu, 2papux
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3aBUCHMOCTH, IpauK GYHKIMU, HYIH (yHKIUH, TTPOMEKYTKH
3HAKOIIOCTOSIHCTBA, BO3pPAcTaHHE HA YHCIOBOM IIPOMEXKYTKE,
yObIBaHME Ha YHCIIOBOM IIPOMEXYTKE, HauOonpliee U
HaMMEHbIlIee 3HauYeHHE (PYHKIMHM HA YHCIOBOM IMPOMEXKYTKE,
nepuoauyeckas QyHKIMS, IEPHOL;

OTepHUpOBaTh Ha 0a30BOM ypOBHE MOHATHSMH: IpsMas U oOpaTHast
MPONIOPLHUOHATBHOCTh TUHEHHAs, KBaJpaTHYHas,
JorapuhMuIecKast u ToKa3aTellbHas hyHKIIH,
TPUTOHOMETPUYECKUE (DyHKINY;

pacmo3HaBaTh TpadUKH DIEMEHTapHBIX (QYHKUWI: TpsSAMOH H
00paTHOW TPOMMOPIHOHATHHOCTH, JIMHCHHOHN, KBaJApaTUIHOM,
morapuMUIecKOn " IMOKa3aTeNbHON (hyHKIHH,
TPUTOHOMETPUYECKUX (QYHKIIHIA;

COOTHOCHTh Tpa(UKH 3JEMEHTApHbIX (YHKIMA: TpAMOH W
00paTHON TPONOPIMOHAILHOCTH, JHHEWHOW, KBaJApPATHIHOM,

JorapuPpMHUIECKOit 51 I10KAa3aTeJIbHON byHKIMH,
TPUTOHOMETPUYECKUX (YHKIHUH ¢ popMyTamMH, KOTOPHIMH OHH
3aJ1aHBI;

HAaXOAWTh MO TpaduKy NPUOMMHKEHHO 3HAYeHUS GYHKIUH B
3aJJaHHBIX TOYKaX;

OTIpEIETIATh 1O TpaduKy CBOMCTBa (DYHKIUHU (HYIH, TPOMEKYTKH
3HAKOIIOCTOSHCTBA, MMPOMEXYTKH MOHOTOHHOCTH, HauOOJIbIINE
Y HaMMEHBIIINE 3HAYEHUS U T.11.);

CTpOUTh  O3CKM3  rpaduka  (QyHKOHH,  yJOBIETBOPSIOLICH
MPUBEACHHOMY HaOOpy YCJIOBHMH (IIPOMEXYTKH BO3pacTaHus /
yObIBaHUS, 3HAaYeHUWE (QYHKOMM B 33JAaHHOH TOYKE, TOYKH
9KCTPEMYMOB U T.1I.).

B noeceonegnoui srcusnu u npu uzyuenuy Opy2ux npeomemos:

omnpenesiATh M0 TpadukaM CcBOICTBA peajbHBIX IPOLECCOB U
3aBUCHUMOCTeH (HauOonbllMe ¥ HAaWMEHBbIIWE 3HAYCHUS,
MPOMEKYTKA  BO3pacTaHusi W yOBIBaHHS, MPOMEKYTKH
3HAKOMOCTOSHCTBA U T.IL.);

UHTEPIPETUPOBaTh  CBOMCTBA B KOHTEKCTE  KOHKPETHOU
MPAKTHUYECKON CUTYallUH

@dyHrkyuy, Hya QYHKYUU, NPOME’CYMKU 3HAKONOCHIOAHCHEA,
803pacmaHue Ha YUCI080M NPOMENCYMKe, YObl8aHue Ha YUCIO80M
npomedcymre, Hauboavee U HaumMeHvuiee 3HaveHue QyHKyuu Ha
YUCTIOBOM — NpOMedcymKe, Nnepuooudeckas @OyHKyus, nepuoo,
YemHasn U Hewemuas QYHKYuu,

onepupoeambv NOHAMUAMU. npAamasi u 06pamHaﬂ
nponopyuoHalbHOCNIb, JZUHelZHaﬂ, Keadpamulmaﬂ,
ﬂOZ(lpM(ﬁMM‘I@CKa}l u nokaszamebHas (i)yHKL;uu,

mpusoHomempuyeckue QyHKyuu,

— ompedensimv 3HAYEHUe QYHKYUU NO 3HAYEHUIO apeyMeHma npu
PA3TUYHBIX CROCOOAxX 3a0aHUst (PYHKYUU,

—  cmpoums epaguKu U3YYeHHbIX QYHKYULL,

onuceleams no 2paguxky u 8 Npocmelux CayHasx no gopmyne
nosedexue u ceouUCmea Qyukyuil, Haxo0ums no epaghuxy Gyukyuu
HaubobLUiUe U HAUMEHbULUE 3HAYEHUSL,

cmpoumv 3CKuU3 epapura GyHKyuu, y0081emeopsoweti NPUeeoeHHOMY
Habopy ycnosutl (NpoMed*CymKU 803PACMAanUs/YObI8aHUs, 3HAYEHUEe
@yHKYUU 8 3a0aAHHOU TMOYKe, MOYKU IKCIMPEMYMOS, ACUMNINOMDL,
HYAU QYHKYUY u m.o.);

pewams YpagHeHus, Npocmeiuiue Cucmemvl YPAGHeHUl, UCNOAb3YSL
ceoticmea pyukyul u ux epagpuxos.

B nosceonesnoil sicusnu u npu usyyenuu Opyaux y4eOHvix npeomemos:

— onpedensimb NHO 2paduxam U UCNOIL308aMb ONisl  peuleHUs
NPUKIAOHbIX — 3a0a4  CBOUCMBA  PeaNbHbIX — NPOYecco8  u
sasucumocmeti  (Haubombwiue U HAUMEHbUUe — 3HAYEHUs,
NPOMENCYMKU 803PACMANUSL U YObI8AHUS (DYHKYUU, HPOMENCYMKU
3HAKONOCMOSHCMEA, ACUMNMOMbL, NEPUOOD U T.1N.);

—  UHmMepnpemuposams  CEOUCMEA 6 KOHMeKCme KOHKPEemHOU
NPAKMUYECKolu CUmyayuu;

— ompedensimvb N0 epaguxam  npocmeuuiue  XApAKmMepucmuKu
NepUOOUYEecKUX Npoyecco8 8 OUuoIocUl, IKOHOMUKe, My3biKe,
paouoceasu u op. (amnaumyod, nepuoo u m.n.)

Inemenmel
MaAmemamuuecKkozo

OnepupoBate Ha 0a30BOM YpOBHE MOHATHAMHU: MPOH3BOAHAS
¢yHKIMM B TOYKe, KacarelbHas K rpaduky ¢yHKuum,

Onepuposamsv ~ NOHAMUAMU:  NPOU3BOOHAs  PYHKYUU 6 MouKe,
KacamenvHas K 2paghuxy yHKyuu, npou3eo0Has hyHKyuu;
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anaiusa

MPOU3BOAHAS (DYHKIUH;

ONpeNesIATh 3HAuYeHWE MPOM3BOAHOM (QYHKIMM B TOYKE IIO
H300paKEHNIO KacaTelbHOUW K rpaduKy, IPOBEACHHOW B 3TOH
TOUKE;

peliaTh HECJIOXHBIE 3aJaud Ha IPUMEHEHHE CBSI3HM MEXIy
MPOMEKYTKAMH MOHOTOHHOCTH M TOYKAMH 3JKCTpeMyMa
(GyHKIMH, C  OAHOM  CTOPOHBI, U  MPOMEKYTKAMH
3HAKOIIOCTOSIHCTBA U HYJISIMHU NPOU3BOIHON 3TOH (YHKIMH — C
JIpYrOM.

B nosceonegHoil srcusnu u npu usyueHuu opyaux npeomemos:

HOJIb3YACH IpaMKaMM, CPABHUBATh CKOPOCTH BO3pacTaHus (pocTa,
MOBBIILICHHUS, YBEIWYCHUS M T.II.) WIM CKOPOCTH YyOBIBAaHUS
(HaI[eHI/Iﬂ, CHMIKCHHA, YMCHBIICHUA H T.H.) BCIIMYUH B
peabHBIX TPoIIeccax;

COOTHOCHUTH I'pa(MKi peasibHbIX MPOLECCOB M 3aBUCHUMOCTEH C UX
OIIMCaHUsAIMH, BKJIIOYAOIMMMU XapaKTCPpUCTHUKHU CKOpPOCTHU
n3MeHeHus (OBICTPBIN POCT, IUTABHOE IOHW)KEHHE U T.11.);

UCIIOJIB30BaTh TpaUKH peajbHBIX IPOLECCOB JUIS PELICHHUs
HECJIOKHBIX MPUKIAAHBIX 3a/a4, B TOM YHCJE ONpEeAessis 1o
rpaduKy CKOPOCTh XO/a Mpolecca

BbIYUCTAME  NPOU3BOOHVIO OOHOUNIEHA, MHO20UNEHd, K8AOPAMHO20
KOPHS, NPOU3BOOHYIO CYMMbL DYHKYUIL,

—  BbIUUCHAMb  NPOU3BOOHbIE  INEMEHMAPHBIX — QYHKYUU U UX
KOMOUHAYUU, UCNONb3YS CNPABOYHbLE MAMEPUATbL,

— uccredosamv 6  NpOCMEUWUX — CAVHAAX — QYHKYuu — Ha
MOHOMOHHOCb, HAX0OUMb HAUDOIbUIUE U HAUMEHbUIUE 3HAYEHU
@ynKyull, cmpoumv papuKu MHO20YUIEHO8 U NPOCMEUUUX
PayuoHaneHblX  QYHKYull ¢ UCNOIb306AHUEM  annapama
Mamemamu4ecko2o aHanusa.

B nosceonesnoii srcusnu u npu uzyyeHuu opyaux y4eoHuix npeomMemos:

peuwiamv  NPUKIAOHble 3a0auu U3  Ouosocuu, QUIUKY,  XUMULU,
9KOHOMUKU U OpY2UX NPeoMemos, CEA3AHHble C UCCIe008aHUeM

Xapaxkmepucmux PeanvHbix npoyeccos, HAXodHcOeHUeM
HAUOONLUUX U HAUMEHbUUX 3HAYEHUU, CKOPOCMU U YCKOPEeHUs U

UHmepnpemupoeams nojay4eHnvle pe3yibmarnsl

Cmamucmuka u
meopus
eéeposmHuocmel,
J102UKa U
KOMOuHnamopuxa

OnepupoBaTh Ha 0a30BOM YpPOBHE OCHOBHBIMH OITMCATEIbHBIMU

XapaKTepUCTUKAMU YHCIIOBOTO Habopa: cpeaHee
apudMeTniyeckoe, MeAHaHa, HauOoNbllee W HaWMEHbIIee
3HAYECHMUS,;

ornepupoBaTh Ha 0a30BOM YpOBHE MOHATHSMHU: 4YacToTa H
BEPOSITHOCTb  COOBITHS, CIy4YalHBIH BBIOOp, OIBITBI  C
PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMH COOBITHIMHU;

—  BBIUMCIISATH BEPOSITHOCTH COOBITHI Ha OCHOBE MOZCYETa YHCIa
HCXOJIOB.

B noeceonegnoui srcusnu u npu uzyuenuy Opy2ux npeomemos:

OIICHMBATh W CpPaBHUBATh B IMPOCTBIX CIIy4asiX BEPOSTHOCTU
COOBITHI B peabHOM JKHU3HU;

YHUTATh, COMOCTABIISAT, CPABHUBATH, HHTEPIPETUPOBATH B MPOCTHIX
cllyyasix peajibHble JaHHBbIE, PEACTaBICHHbIE B BHJE TaOnuL,
Jarpamm, rpagukoB

—  HUmemv npedcmagnenue 0 OUCKPDEMHBIX U  HENPEPbIGHIX
CAYYAUHBIX  GEIUHUHAX U PACHPEOeleHUsX, O He3a8UCUMOCTIU
CYHAUHBIX GETUYUH,

—  umemb npeocmasiieHue O MAMEMAMUYECKOM OJNCUOAHUU U
oucnepcuu CIy4anuHbIX GeIUYUH,

—  umemb HpeOCMaAGieHUe O HOPMAIbHOM  pacnpedereHuu u
NpUMepax HOPMAIbLHO PACIPEOENEeHHBIX CAYYALHBIX GeTUYUH,

HNOHUMAMb CYyMb 3AKOHA OOALWUX YUCET U BbIOOPOUHO20 Memood
U3Mepets 8eposmHoCmell,

umemsv npedcmagneHue 00 YCIOGHOU GePOSIMHOCHMU U O NOJHOU
BEPOSIMHOCIU, NPUMEHSIMb UX 8 PEUleHUU 3A0aY,

uMemsb npeoCcmasienue 0 8ANCHbIX YACHbIX UOAX PAChpeoeleHuli u
NPUMEHAMb UX 8 Peulenul 3a0ay;

—  umMemdv npeocmagieHue 0 KOppersiyuu CLyYauHvlx 6eIUyYUH, O
JUHENHOU pecpeccull.

B noscednesnoil sicusnu u npu uzyyeHuu Opyeux npeomMemos.
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BLIYUCTAMb ULU OYEHUBAMb GEPOSIMHOCIU CODLIMUL 8 PedlbHOl
IHCUBHU,
8b10UpaMb NOOX00sWUe Memoobl npedCcmasienuss U oopabomku
OAHHbBIX;
yMemb peuiams HecloJiCHble 3a0auu HA NpUMeHeHue 3aKoHa
OonvLUWUX YUCeN 8 COYUONOSUU, CIMPAXOBAHUU, 30PABOOXPAHEHUU,

obecneuenuu  OE30NACHOCMU  HACENCHUS. 6  4PEe38bIYAlHbIX
cumyayusax
Texcmoewie 3a0auu Pemrate Hec0KHBIE TEKCTOBBIE 3a1aYH PAa3HBIX THIIOB; Pewams  3a0auu  pasweix munos, 6 mom uucie 3a0aqu

—  aHaNM3HMPOBAaTh YCJIOBHE 33Ja4M, IPH HEOOXOJUMOCTU CTPOHUTH
IUIS €€ PEeLICHUS] MaTeMaTHUECKYI0 MOJIEIb;

— TMOHHMMAaTh M UCTIONB30BaTh [T PENICHUS 33129l HHPOPMAIHIO,
MPEJCTABICHHYI0 B BHJIE TEKCTOBOH M CHMBOJIGHOW 3arvCH,
cXeM, TaOIHIl, AuarpaMm, rpa(puKoB, pUCYHKOB;

— JIeHCTBOBATh MO QJITOPUTMY, COJAEpKAlEMyCsi B YCIOBHHU
3aJa4u;

—  HCIOJIb30BAaTh JIOTHUECKUE PACCYKICHHS NIPU PELICHNH 3a1a4H;
— pabotath ¢ W30BITOYHBIMH YCIOBHSIMH, BBIOWpass W3 Bcei
WH(POPMAIIUH, JaHHBIC, HEOOXOIUMBIC JUIS PEIICHUS 3a1a4u;

—  OCYNICCTBJIATh HECIOXKHBIA TepeOOop BO3MOXKHBIX PENICHUH,
BBIOMpas W3  HUX  ONTHMAJIBHOE MO  KPUTEPHSM,
chOpMyJIUPOBAHHBIM B YCJIOBHU;

—  aHaJIM3HPOBaTh M MHTEPIIPETUPOBATH MOMYUYCHHBIC PEUICHUS B
KOHTEKCTE YCJIOBHSI 3a/Jauyd, BBIOMpaTh pEIICHHs, He
MPOTHBOPEYAIIINE KOHTEKCTY;

pemarp 3aJaud Ha pacyeT CTOMMOCTH IOKYIIOK, YCIYT, MOe3/I0K H
T.OL.;

pelarh HECJIOXKHBIC 3a/1a4M, CBS3aHHBIC C JOJICBBIM YJYacTHEM BO
BIaJieHUH (GUPMOU, MPEATPHUITAEM, HEIBUKUMOCTBIO;

pemarh 3aJa4d Ha TPOCThIE TMPOIEHTHl (CHCTEMBI CKHJIOK,
KOMHUCCHHM) W Ha BBIYHMCICHHE CJIOXKHBIX IPOILEHTOB B
Pa3IMYHBIX CXeMaX BKIIA0B, KPEIUTOB U UTIOTEK;

pemarb TpakTHYeCKWe 3a/la4d, TpeOYIoIIne HCIOIb30BaHUS
OTPHIIATENILHBIX YHUCEI: Ha OIpeAeNiCHHe TeMIepaTypbl, Ha
orpeiesieHHE MOJIOXKEHUSI HAa BpeMEHHOH ocH (110 Hamiel 3pbl 1
ocIie), Ha ABMXKEHUE JIEHSKHBIX CPeNICTB (ITPUX0J1/pacxol), Ha

NOGbIUEHHOU MPYOHOCIU,

eviOUpamo ONMUMANbHBLL — Memoo
paccmampugas pasiuiHsle Memoowl;
CMpoums MoO0elb peuwleHus 3a0a4u, nposooums 0oKazamebHble
paccyxcoeHus;

pewiams 3a0auu, mpebyrowue nepebopa 6apuaHmos, NposepKu
Yenosutl, 8b100pa ONMUMATLHO0 Pe3YIbImama,
amanuzuposamv U UHMepnpemuposams
KOHmeKcme — YCIo8Us  3a0auu,  6bloupamo
npomusopedaujue KOHMeKcmy,

nepesooums npu pewieHuu 3a0ayu UHGOpMayuio u3 0OHoU opmol
8 Opy2ylo, UCHONL3YSL NPU HeoOXOOUMOCMU CXeMbl, MadIuYbl,
epaguxu, ouaspammol;

peuterus 3a0ayu,

pe3yibmamel 8
peuienus,  He

B noeceouegnoii orcusnu u npu usyyenuy Opy2ux npeomemos:

pewams npaKkmuyecKue 3a0ayu U 3a0aju u3 0pyeux npeomemos

' 3/IEKTPOHHbIH
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oTpe/ieNIeH e TITyONHBI/BBICOTHI U T.11.;
WCTIONB30BaTh MOHATHE MacIiTada Uil HaXOXKACHUS PACCTOSHHUNA U
JUIMH Ha KapTaxX, IUIaHaX MECTHOCTH, IUIaHaX IOMEIICHHH,
BBIKPOMKax, MpH paboTe Ha KOMIBIOTEPE U T.11.
B nosceonesnoii srcusnu u npu uzyyeHuu Opy2ux npeomemos.
— pelaTh HECJIOXKHBIE MPaKTHYECKHE 3aJayl, BO3ZHHKAIOUINE B
CUTYallUsIX TOBCETHEBHOMN KU3HH
T'eomempusn OnepupoBarts Ha 0a30BOM YpOBHE MOHITHSAMH: TOYKa, OpsMas, | Onepuposamv — NOHAMUAMU.  MOYKA,  NPAMAs,  NIOCKOCHb 8
IJIOCKOCTh B MIPOCTPAHCTBE, MapauIeIbHOCTh u npocmpancmee, napaiieibHOCMs U NepReHOUKYIIPHOCHb NPAMbIX
MIEPIICHIUKYISIPHOCTh MPSIMBIX U IJIOCKOCTEHH; u nrockocmeli;
pacro3HaBaTh OCHOBHBIC BHABI MHOTOTPAaHHUKOB (LpU3Ma, | npumeHams O pewlenus 3a0ay ceomempudeckue ¢haxmol, ecau
MUpaMKJIa, PSIMOYTOJILHBIHN MapasuieNenumnen, Kyo0); VC08USL NPUMEHEHUsL 3a0aHbl 8 A8HOU (opme;
n300pakaTh u3ydaeMmble (GUTYPBl OT PYKH W C TPUMEHEHHEM | peusams 3a0auii HA HAXOHNCOEHUE 2e0MempUYecKux 6eludut no
MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB; 006pasyam Uy anreopummam;
Jenath (BBIHOCHBIE) IUIOCKHME YEpPTEKH W3 PUCYHKOB TPOCTBIX | 0eramb (8bIHOCHbBIE) NAOCKUE YePmedic U3 PUCYHKO8 0DbeMHBIX (ueyp,
00BEMHBIX (DUTYD: BUI CBEPXY, COOKY, CHU3Y, 8 MOM 4uclie pucogams U0 C8epxy, cOOKY, CMpoums cedeHus
M3BIIEKaTh WH(OOPMALUIO O TMPOCTPAHCTBEHHBIX TEOMETPUYECKUX MHO202PAHHUKOS8,
¢urypax, mpecTaBICHHYIO Ha YepTeKaxX U PUCYHKAX; U381eKAMb, UHMEPNPETNUPOBAY U NPE0OPA308bI8AMb UHGOPMAYUIO O
MpUMEHATh TeopeMmy lludaropa mnpu BEIUKCICHUH DSJIEMEHTOB 2eoMempuieckux pueypax, npedCmasieHHyio Ha Yepmexncax;
CTepEeOMETPUIECKUX PUTYP; NPUMEHAMb 2eoMempuydeckue (Gakmol O peulenus 3a0ay, 8 MmMoM
HaXOIUTh OO0BEMBl U IUJIOMIAJM TIOBEPXHOCTEH MpPOCTEHIINX yuycie npednoaazaruux HeCKOIbKO Wa208 peuenus;
MHOTOTPaHHUKOB C IPUMEHEHHEM (HOpPMYIL; ONUCHIBAMb  B3AUMHOE PACNONIONCEHUE NPAMbIX U NIOCKOCHmel 8
pacro3HaBaTh OCHOBHBIE BUBI TEN BpalieHus (KOHYC, IWIHHID, npocmpancmee;
cdepa u map); Gdopmynuposamo ceolicmea u RPUsHAKU Queyp;
HaXOJIUTh OOBEMBl M IUIOMIAJM TOBEPXHOCTEH MPOCTEUIINX | OOKA3bIBAMb 2eOMEMPULECKUe YINBEPHCOCHUS,
MHOTOTPaHHUKOB U TeJl BPAlIeHUs C IpUMEHEHHEM (opMyII. 61a0emsb CMAaHOApmMHOU Klaccugukayueti npoCMpancmeeHHbix uzyp
B nosceonesnoii sicusnu u npu uzyyeHuu Opyaux npeomemos. (nupamuodsl, npuzmul, napaiierenunedsl);
COOTHOCHTH a0CTpPaKTHBIE TEOMETPUYECKHE TMOHATUS M (PAKTBI C | HAX0OUmMb 00BeMbl U NIOWAOU NOBEPXHOCEU 2COMEMPULECKUX el C
peaNbHBIMH KU3HEHHBIMU 00bEKTaMU U CUTYaIUSIMU; npumeHneruem gopmyn;
WCIIONIb30BaTh CBOWCTBA IMPOCTPAHCTBEHHBIX T'€OMETPUUECKHUX | 8bIUUCIAMb PACCIOSAHUS U Yeibl 8 NPOCMPAHCMEE.
duryp Ui pelIeHus THUMOBBIX 3ajad  MPAKTHYECKOTO
CoZIep KaHMS; B noeceonesnoii socuznu u npu uzyyeHuu opyeux npeomemos:
COOTHOCHTH IUIOMIAJM MOBEPXHOCTEH TeNl OAMHAKOBOH (OPMBI | ucnoavzosams ceoticmea ceomempuueckux ueyp 014 peuteHus 3a0ay
Pa3NUYHOTO pa3Mepa; NPAKMUYecKo20 xapakmepa u 3a0ay u3 opyeux ooracmei sSHaHuil
COOTHOCHTh OOBEMBI COCY/IOB OJHMHAKOBOH (OPMBI Pa3IUIHOTO
pasmepa;
[lokymeHT co3gaH B anekTpoHHoi chopme. Ne 088 ot 25.09.2023. UcnonHutensb: BeuknTtoBa T.A. B J/TEKTPOHHBIN
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oLeHNBaTh (OpMy NPaBUIBHOIO MHOIOTPaHHHMKA IIOCJE CIHJIOB,
Cpe30B W T.N. (ONpPEmeNsATh KOJWYECTBO BEpIIHH, pedep H
rpaHel NOTy4eHHBIX MHOTOI'PaHHUKOB)
Bexmoput u — OmnepupoBaTb Ha 0a30BOM YPOBHE TMOHSTHEM JACKaPTOBBI Onepuposamev ~ noHamuamu  O0eKapmosvbl — KOOPOUHAMbL 8
KoopOounamsul 6 KOOPJMHATHI B IIPOCTPAHCTBE; npocmpancmee, 6eKmop, Mooyib 6eKmopa, pageHcmeo 6eKmopos,
npocmpancmee — HaxXOAWTh KOOPAHWHATHI BEpPIIMH Ky0a W TPSAMOYTOIHHOTO KOOpOUHAmbl  GEKMOpaA, Y207 Mexc0y 6eKMOPAMY, CKATAPHOE
napajuieIenunesa npousseoeHe 6eKmopos, KONNUHeAPHble 6eKMOPbL;
HAaxooumsv paccmosinue mexncoy 08yMs MOYKaAMu, CYMMY GeKIMOPO8
U npousgeoeHue 6eKmopa HA HUCTO, Y201 MedcOy 6eKmOopamu,
cKanapnoe npousgedenue, Packiaovbleams GeKmop no  08yM
HeKOTUHeaAPHbIM 6eKIMOpam,
3a0a6amev  NIOCKOCMb YPAGHEHUEM 6 O0eKapmosoll cucmeme
KoopouHam,
pewams npocmeliuiie 3a0a4u 86e0eHueM 6eKmMopHo20 basuca
Hcmopusa — OnwucsiBaTh OTJZIECIIbHBIE BBLIAIOLIUECS pe3ynbTarsl, IIpeocmasname 6K1A0 BbIOAIOWUXCA MAMEMAMUKO8 6 pa3gumue
Mamemamuxu [IOJIy4EHHBIE B XOJI€ PA3BUTUS MaTEMATUKU KaK HAyKU; Mamemamukyl U UHbIX HAYYHbIX 0Onacmel,
— 3HATh NPHMEPBl MAaTEMAaTHYECKUX OTKPBITHM M MX aBTOPOB B NOHUMAmMb Poib Mamemamukuy 6 pazeumuu Poccuu
CBSI3U C OT€YECTBEHHOM U BCEMUPHOI UCTOPHUEH;
— IIOHUMATb POJIb MAaTEMATUKU B pa3BuTun Poccun
Memoowt — IIpuMeHATH M3BECTHBIE METOABI IPH PELICHUHM CTaHIAPTHBIX Hcnonvzoeams ocHogHble Memodbl 00KA3amMenbCmed, npogooumy
Mamemamuxu MaTeMaTHYECKUX 33124, 00KA3amenbCmeEo U GbINOJHAMb ONPOGEPIHCEHUE,
—  3amedarb u XapaKTEpHU30BaTh MaTeMaTu4ecKue NPUMEHAMb  OCHOGHLIE MEmOoObl PEUEeHUs MamemMamuiecKux
3aKOHOMEPHOCTH B OKPY>KAIOIIEH 1E€HCTBUTEIBHOCTH; 3a0auy;
— TPHUBOAMTH MPHUMEPHl MAaTEMaTHYECKHMX 3aKOHOMEPHOCTEW B Ha OCHOBE MAMEMAMUYECKUX 3aKOHOMEPHOCmel 6 npupode
IpUpose, B TOM YHCJIE XapaKTepPU3YIOIUX KpacoTty H Xapaxkmepuzoeams Kpacomy U COBEPUIEHCIBO OKPYICAIOUe2o
COBEpIIEHCTBO  OKpPY)KAlOLIETO MHUpa W NPOU3BEACHUHN MUPA u nPou38e0enull UCKyccmed,
HCKYCCTBa NPUMEHAMb NPOCMeluue npoepamMmuble cCpeoCcmea U 31eKmpoHHO-
KOMMYHUKAYUOHHbIE CUCHEMbl NPU peueHul MamemamuieckKux
3a0ay

' 3/IEKTPOHHbIH
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Conep:kanue y4eOHOr0 nmpeamera
11 kaace

HazBanue pasaciia

KpaTKOC COACPIKaHUEC

Kiacc

Auare0pa " Havyaja
MaTeMaTH4ecKoro
aHaJIM3a

Pemenue 3a1a4 ¢ MCMOIB30BaHUEM YHCIOBBIX (YHKIMN U UX rpadukoB. Mcnoiap30BaHne CBOHCTB

1 rpa)MKOB JIMHEMHBIX M KBAJAPATHYHBIX (QYHKIMI, OOPaTHON MIPOMOPIMOHATBHOCTH U PYHKIMU J = VX .

I'padmueckoe penieHne ypaBHEHUN 1 HEPABEHCTB.

Hymu ¢yHkumu, nmpoMexXyTKH 3HAKOIOCTOSTHCTBA, MOHOTOHHOCTh. HamOolblliee W HaMMEHbIIEEe
3HaueHue Qpynkuuu. [lepuoanueckue pynkuu. YeTHOCTh ¥ HEUETHOCTh PYHKUMMA. CrodicHble yHKYuU.

HppanuonaibHble ypaBHEHMUS.

I'pagdhuueckue memoowl pewrenus ypaenenuil u HepaseHcms. Pewenue ypaenenutl u HepaseHcms,
cooepaicaumux nepemerHHy0 00 3HaAKOM MOOYJIAL.

Cucmemvl  nOKA3aMeENbHLIX, JN02APUPMULECKUX U UppayuoHatvusix ypasHenuu. Cucmembl
NOKA3AMENbHBIX, 102APUPMUYECKUX HePABEHCE.

Bzaumno obpamuvie pynkyuu. I pagpuxu 83aumno oopammuvix yHKyui.

Ypasuenus, cucmemvol ypagnuenuii ¢ napamempom.

[IpousBognas ¢dyukmun B Touke. KacarempHast k rpaduky QyHknmu. ['eoMerpudeckuii v (U3NIECKUIA
CMBICH Tpon3BOAHON. [Ipon3BogHbIE AIeMeHTapHBIX PYHKUUH. [Ipasuna ougdepenyuposarus.

Bmopas npouszeoonas, ee ceomempudeckuil U uuieckuil CMoici.

[Tonsitue o HempepbIBHBIX (yHKIMsIX. Toukm skcTpemyma (MakcHMymMa W MHUHHMyMa). MccnemoBaHue
ANIEMEHTapHBIX (QYHKIMIA Ha TOYKU SKCTpeMyMa, HauOoJIblIee ¥ HauMEHbIIee 3HAYSHUE C TOMOIIIBIO IPOU3BOIHOM.
Tlocmpoenue epaguxos dynxyuii ¢ nomowbio NPou3eoonsIX. Ipumenenue npou3eo0Hol npu pewenuu 3a0ad.

[lepBooOpasnas. Ilepsoobpasnvie dnemenmaphelx @yuxkyui. Ilowads KpuorumenHol mpaneyuu.
®@opmyna Horomona-Jletubnuya. Onpedenennulii unmezpani. Boluucienue niowadeii niockux gueyp u ob6vemos mein
8paujeHUsl ¢ NOMOWbIO0 UHMe2PAd.

11

I'eomeTpus

Tema BpamieHus: NWIMHIP, KOHYC, cepa W miap. OCHOBHBIE CBOWCTBA IMPSMOTO KPYTrOBOTO IWIIMHJPA,
MPSIMOTO KPYroBOTO KOHyca. M300pakeHue Tl BpaIlleHHsI Ha MIOCKOCTH.

Ilpedcmasnenue 06 yceuennHom KoHyce, cedeHusi KOHyca (RapaiiebHoe OCHOBAHUIO U Npoxoosujee depes
B8EPULUHY), CcedeHUs YUTUHOPA (NapaniienbHo U NepRneHOUKyIApHO ocu), cedenus wapa. Pazeepmka yununopa u
KOHYyCa.

Ipocmetiwue xombuHayuu MHO20ZPAHHUKO8 U mMell epaujeHus medxcoy coboil. BeraucieHue >7IeMEeHTOB
MPOCTPAHCTBEHHBIX QUTYp (pedpa, AUaroHasu, yriisl).

[Tomae TOBEpXHOCTH MPSIMOTO KPYTOBOTO IIUJIMH]IPA, MPSIMOT0 KPYTOBOTO KOHYCA U IIapa.
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ITonsatne 06 o6beme. OOBEM TUPAMUIBI M KOHYCA, IPU3MBI B IIHHApPa. O0BheM mrapa.

Ilooobnble mena 6 npocmparcmee. COOTHOUIEHUS] MEXIy IUIOMAIASIMHI TOBEPXHOCTEH W OO0bBEeMaMu
MMOJIOOHBIX TEJL.

Jeudicenuss 6 npocmpancmee: NAPATIEAbHbIL NEPEeHOC, YEHMPAIbHASL CUMMEmMpUs, CUMMEmpUs
omuocumenvro niockocmu, nogopom. Ceovicmea osudicenuti. IIpumenenue 08UNCEHUN NPU PEUEHUU 3A0aY.

BekTopsl u koopauHATHL B pocTpaHcTBe. CyMMa BEKTOPOB, YMHOXKEHHE BEKTOpPA HA YUCIIO, YTOJ MEXIY
BekTopamu. KommuHeapHble M KOMILUIAHAPHBIE BEKTOPBL. CkausipHoe npouzgedeHue eexkmopos. Teopema o
PA3NIOdNCEHUU  BEKMOPA N0  MpemM  HeKOMUAaHapHuim  eekmopam. CKanapHoe npousseoeHue 6eKmopos 6
xoopounamax. Ilpumenenue 6exmopos npu pewieHuu 3a0a4 HA HAXOXNCOEHUE PACCMOAHUL, OMUH, NIoOwaoell u
006veMo8.

VYpasnenue nnocxocmu ¢ npocmpancmee. Ypasuenue cpepvl ¢ npocmparcmee. @opmyna 05 GblUUCAEHUS
PACCMOAHUSL MENCOY MOUKAMU 8 NPOCMPAHCHIGE.

BepositHOCTBb N
craTuctuka. Padora ¢
JAHHBIMH

[loBTOpenne. Pemenne 3amad Ha TabMuU4HOE M rpaduyecKoe MpeAcTaBiIeHne JaHHBIX. VCromp30BaHNE CBOHCTB U

XapaKTePUCTUK YUCIIOBBIX HAOOpOB: CPEOHMX, HAWOONBLIETO M HAUMEHBLIECIO 3HAUCHMSA, pa3Maxa, Oucnepcuu.

Pewenue 3adau na onpedenenue yacmomsi u 6eposmHocmu cobvimuil. Beluucienue eeposmuocmeli 6 Onblmax c

PABHOBO3MONCHLIMU  INEMEHMAPHbIMU ucxooamu. Pewenue 3adau ¢ npumenenuem komodunamopuxu. Pewenue

3a0ay Ha gblYUCIEHUE 8ePOAMHOCMEN He3ABUCUMBIX COObIMULL, NPUMEHEHUE POPMYIbL CTLOHCEHUS BEPOSIMHOCTELL.
Ycnosnas eeposimuocme. Ilpasuno ymuooicenus 6eposmuocmen.
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TeMaTn4yeckoe NIIAHMPOBaHUE

11 kace
Ne N3yuaeMsblit pasaen Kon-Bo gacos
pazzena

1 IloBTOpEeHue 8
2 DyHKIUN 12
3 IHuauHap, KOHYC, map 20
4 IIpousBoanas 14
5 O0beMblI Te 21
6 IIpuMeHeHne NPOU3BOAHOM 16
7 BeKTOpbI B IPOCTPaHCTRE 7
8 IlepBooOpa3Hasi M HHTerpaJj 9
9 YpaBHeHust 17
10 MeToa KOOPAMHAT B IPOCTPAHCTBE 13
11 HepasencTBa 18
12 IloBTOpenue kypca 11 Kiaacca 17
13 IloBTOpenue kypca 5-11 kiaaccos 31
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Inct cornacoBaHusa k gokymeHTy Ne 088 ot 25.09.2023
MHuumnaTop cornacosaHus: Bevkntosa T.A. [Inpektop
CornacoBaHue nHMUuMpoBaHo: 25.09.2023 12:57

JlucT cornacoBaHus Twn cornacoBaHus: nocriegoBartesibHoOe
N° (017 (0] Cpok cornacoBaHusi PesynbTat cornacoBaHuss  3ameuvaHus
LiMNognncaHo

1 | Beurosa T.A. 25.09.2023 - 12:58
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