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r.Omer 20231
NOACHHUTE ILHAS JATITHCKA

Yuaeuniii xype «Asnrefpa u nauana MATEMATHYECKOTO AHAMHZA» ABIACTCA
OOHMM M3 HAHDOJNEE IHAYMMBEIX B HporpaMue cpemHero ofmero ofpazoranms,
HOCKONLKY. ¢ 0aHOH CcTOpOHE, OH oBeclieynBacT HHCTPYMENTATBHYRY Oazy ans
HIYHCHMA BCEX ECTECTBEHHO-HAVYHBIX KYPCOB, & © ApYroH CTOPOHEL, Lﬂnpmup}r&r
AOTHYECKOE 1 ADCTPAKTHOE MBIILLIEHHE obyuaHXCcH 1Ha ¥POBHE, HEODXOIHMOM
A8 OCBOCHIA HHOPMATHEH, ofinecTROIHAHNA, HCTOPHH, CIOBECHOCTH W ApYIHX
AucuprumH. B paskax nanWoro yuefuoro Kyped obyqamlHecs OBIaleRaroT
YHHBEPCAILHBEIM  A3LIKOM  COBPEMEHHON Haykw, KOTOpas (popMyIHpyer ceow
AOCTHIKEHHA B MATEMATHYeCKOH dopMe.

Yuebuslil kypc anreBpsl n Hauan matemarHueckoro AHANH3a 3aKNaIEIBacT
OCHOBY I8 VCNEWIHOTO OBNAAEHMA 33KOHAMHN (PHINKH, XHMHH. Buonorum,
NIDHHMAHKA OCHOBHBIX TEHOSHIHA PasBHTH YKOHOMHKH M OOILECTBEHHOH #H3HH,
HOIBOIACT  OPHEHTHPOBATLCH B COBPEMEHHBIX UHBPOBRX | KOMIOBITEPHBIX
TEXHONOPHAX, VBEPEHHO HCNOMLIOBATE MX A4 AadbHeimero obpasoBaHis u B
NOBCEAHCRHON #iiHH, B To we ppema opnageHse ADCTPAKTHRIMH H NOrHYECKH
CTPOrMMH  KOHCTPYKUMAMH anrelpsl M MATEMATHYECKOTO AHANH3] pPAIBHBAST
YMEHHE HAXOANTb 33KOHOMEPHOCTH, OBOCHOBBIBATE MCTHHHOCTE. JOKAIEIBATE
YTHEPIKACHUA C DOMOMIBIO WHAYKUMH M PACCyMAaTh OeQyKTHBHO, HENOTEIOBATE

obobulenne u KOHEPCTHIAUHK), abCTparHpoBaHie w dHANOrHI,  (hopMHpYET
KPCATHBHOC H KPHTHYECKOC MEILTIEHHE.
B xone wayuenus yuefuora KYPCd «ANredpa M HaYaNa MOTeMATHYECKOrD

aHinsar obyyalommMecs Noay9aT HOBBIH OMBIT PEMIEHHS NMPHKAAIHBIY 327089,
CAMOCTOATEILHOMO NOCTPOSHHE MATEMATHYECKHX MOenci pealibHbIX CHTYAIHIM,
HHTEPOPETALMK  NONYYeHHBIX  PEIIeHM,  IHAKOMATCY ¢ MpHMEpaMi
METEMATHYCCKHX  3akOoHOMepHocTEll B npupoge, HAYKE M HCKYCCTRE, ¢
BLITAIOLIMMHCA MATEMATHYCCKHMI OTKPRITHAMA H HX ABTOPAMI.

Yueueil wype obnagaer sHauMTETRHBIM BOCTIHTATENBHBIM NMOTEHLUMHAIOM,
KOTOPLIH  PEannIyercs  kak  4epes  yyedmbi MaTepua,  cnocobetry i
fopMHpoBaHNIO HayaHOMO MUPOBOIIPCHHA, Tak M 4epes cneundmky yueGHodM
ACATEALHOCTH,  TPeBYIOWER  NpodoaHTEaLHO KOHUEHTPALNN  BHHMAHHA,
CAMOCTOATENLHOCTH,  AKKYPATHOCTH M OTBETCTBEHHOCTH 14 MONY4EHHBIH
pe3yasTar.

B ocuose wmetoamen ofydenus AAreOpe W HAYANAM  MATEMATHUECKODD
AHANN3A NIEWUT JeaTeNbHOCTHRIH NpuHIMT 06yyeHus,

B ctpykrype yueSuoro Kypea w«Anrebpa H Hagana MaTEMAaTHYECKOrO
AHATHIAY BRIAETSHB CHAEAYHMUME COOCPRATENbHO-METOUHYSCK e MHHHH: «Y1cma
H BRIMHCICHHAR, «DYHEUIN 0 Tpaduriy, «YpasHeHHs 1 HepareHeTBay, «Hawana



MATCMATHMECKOrD  aHanuia», «MuowecTBa u  Noruxan, Bee  ocHoBuwie
COACPMATCIEHO-METOOHYECKHE  IHHHH H3VYaTes Ha MPOTHMEHHK  OBYX  JeT
0DYHEHHS HA YPOBHE cpenHero obliero 0Dpaz0BAHNA, ECTECTBEHHO TOMNOTHAL
APYT IpYTri M NOCTENEHHO HACKILAACS HOBBIMH TEMAMH | paiaenami. Jansni
YueOHblii Kypc smnsercs HHTCTPATHEHEIM, NOCKOABKY O0LeAMHAET B Ccebe
COACPEAINE  HECKONRKMX MATEMATHYECKHX JMCIHILTHE, TAKHX Kik anrebpa,
TPUFOHOMETDHA, MATEMATHYECKHT] BHANMS, Teopus MHOMKCCTE, MaTeMaTHYECKAR
Joruka w apyrue. [lo smepe toro wak OOYYAIOIIHECS ORNANERAIOT Bed Domee
HHPOKHM MATEMATHYECKHM R011APATOM, ¥ HEX NOCNEA0BATENbHO POPMUPYETER |
COBEQMIEHCTHYETCH  YMEHHE  CTPOHTE MATEMATHMECKYIOD MOOENL  peansHOH
CHTYALNH, MPHMEHATE SHAHMA, NOAYYEHHBIE NPH HAYYEHHH yuebHoro kypca, o
PELIEHRA CAMOCTORTENEHO CHOPMYTHPOBAHHOH MaTeMATHYECKD] J8AAYH, 4 3aTeM
HHTEPNPETHPOBATE CBOI OTRET.

Conepawarensno-mMetonmyeckas muans «Gnena i BEIYHCIEHHAY 3aBEpIAeT
(hOpMHpOBaHKE HABKIKOB HCTIONRIORANNA AEHCTEMTEABLHRIX YHCEN, KOTopoe BEII0
HARATD Ha YpOBHE OcHOBHOrO obfiwers ofpasoeanns. Ha ¥POBHE cpenHern obwero
obpazosanua  ocofoe  BHMUMaHMe YASHACTCA  (DOPMHPOBAHHIO  HARBIKOR
PALMOHANLHLIY BEHHCIEHHA, BRNOYAOUME B celd HCrONBIoBAHMNE PHATHIHEIX
(opM 3amucH uymena, ymenwe nenats MPHEHAKY, BBIMONTHATE OpHOIHKEHHEE
BLIMHCACHHA. OUCHHBATL YHCAOBLIE BLIPAMKEHNA, paboTarTh c MATEMATHYECKHMH
KOHCTAHTAMH.  JHakoMble  o0yHaOUHMCE  MHOKECTRA HATYPANBHBIX, GBI,

PALHOHANBHLIX 0 ACHCTBHTENBHBIX  YHCEN  JONOAHMOTCH  MHOKECTHOM
ROMILIEKCHBIX - qncen, B kamZoM M3 9THX  MHOKecTR PACCMATPHRAIOTCA
CBOACTBEHHBIC eMY CueuH(MYecKHE 3amauan | ONEpauMN: JleneHue Haueno,
OTNCPHPOBLHHE  OCTATKAMH HU MHOMECTBE WENBIX 4Hcen, ocobbie  esoficraa

PAUMOHETEHBIX H HPPALHOHL IBHBIX HHCE, ElpH{ir:'.{tTl-J'-E-:.‘l.:l{uf: CIEPALHH, 8 TdKe
HIBMEHENHE KOPHA HATYpankHOH CTEMEHW HA MHOMECTEE KOMITEKCHBIY HHCEL.
brarogapa nocaenceatensHomy PACIUHPEHHK) KPYTa MCTOARIVEMEIX 4HCeT W
SHAKOMCTRY © BOIMUMHOCTAMH MX NDHMEHEHWS O0A pelleHHs PAAHYHEIN 34/1a
{hopMupyeTes npeactapnenne o eanHcTBe MATEMATHKH KaK Haykn W 2€ pomd B
NOCTPOEHUH MOZENEH peansioro MUpa, WIHPOKD HCNONB3YIOTCR oDoDIEHHE |
KOHKPETHIALINA.

Munua «Yparnenus u HCPABEHCTBAY PEANTHIVETCA HA MPOTSIKEHHH BCEro
00Yy4eHNA Ha YpoOBHE cpedHero ofmero OOPA3ORAHHA, NOCKOILEY B Kasiom
pasnene lporpammel npenvemoTpero PEUIEHUE COOTRETCTRYIOIIHX zanad. B
pe3yneTate  O0YYALIHECH OBNALEBAIOT PAZTHYHLIMHE - METOOAMH  pPeIUEHHS
PALHOHANBHLIX,  HPPALUMOHANLHEIX, [OKA3ATEHHELX, MOTAPHIMHYCCKHX |
TPHTOHOMETPHHYECKHY  YPARHEHHH, HEPABEHCTE W CHCTEM. a Taiowke 3amaq,
cofep#alny nupamerpel. [TonyHeHHBIE yMEHHs LWITHPOKD  HCOONBIYVIOTCH  [IPH



MCCNCA0BAHHN (IYHKUMIT ¢ NOMOLBIO MPOHIBOIHOH, (PH PELICHHH [PHKIAIHBIX
HOaY M 33044 HA HaxomIeHHe HanGoIBIIX 1 HAMMEHBIIHY 3HAYeHHHE (yyHKHE,
Hannan comepwarensuas NuHnA BrLOYAsT B cebs Takke dopMupoBaHe YMEHHH

BRIIOMNATE  pacu€thl o dopMymam, npechpazoBanmus PALHOHANLHEIX,
MPPALNOHANEHBIX M TPHIOHOMETPHUECKHX BRIDAWEHME, 4 TaOKe BRIpAIKEHHIT,
COQCMORANIHY CTENEHH M NOrapudiMeL. Biarofaps mayvuenmo aNredpaHdeckoro
MaTEpHaNna  npoMcxoaMT  JanwHeHies PA3BHTHE  ANrOPUTMHYECKOrD §

abCTPAKIHOrO MEILTeHHS OByHULIOIIHXCH, hopMEpYIOTCE HaBLIKK ey KTHBHEIX
paccymaeHui, paoT ¢ CHMBONBHRIMA (hopmamMm,  npencrarnenms
SAKOHOMEPHOCTEH M 3ABHCHMOCTEN B Bige PaBEHCTB M HepasencTe. Anrebpa
npeamaraet  enTHBABIE WHCTPYMEHTH!  ana PEWIEHHA  NpakTHYeckHy o
CCTECTBEHHO-HAVYHBIN 38184, HArIR0HO AEMOHCTPHPYET CBOH BOIMOMHOCTH Kak
AZBIKA HAYIH,

ConepaarensHo-MeTO AN eCKAH  JIHHMY wDYHEOHY 0 rpadHKHe  Tecko
ACPEMNETASTCA ¢ OPYTHMH NHHHAMYE ydefHoro KYpea, NOCKOMBKY B KAKOM-TO
CMLICIE 2303ET NOCASA0BATENLHOCTL H3YYeHHS MaTeprana. Hayuenne crenennoii,
NOKA3ATENLHON, NOrapHMHYeCKoil | TPHTOHOMETPHYSCKHX (PYHKINA, WX cROACTE
H IPadHKOR, HCNONLIOBAHNE (PYHKLHI 008 peureHns 1azay ma ApYrHX yYeOHEIX
HPEAMETOE H DEANRHOH MHIHW TECHD CEAREHO KAK ¢ MATEMATHUECKIM AHAITHIOM,
TaK M © pelleHHeM YPasHeHuii M HepaBeHCTH. IIpi s1oM Bonsmoe BHHMamHE
YOENACTCA (POPMHPOBIHHIO YMEH A BRIPAIKATE (POPMYIUAMH JUBHCHMOCTH MEHTY
PAITHUHBIME - BENHHHHAMI, HCCACAOBATE NOMYHEHHBIE (PYHELUY, CTPONTE HX
rpadmin. Matepnan aroii CONCPAATENRHOH THHHH HalleleH Ha paiBHTHE YMEHUH
M HABLIKOB, NO3BONAKILMXY BHPAXKAThL 3aBHCHMOCTH MEWY BETHYHHAMMH B
pasmuyHoi (popme; avanuTHYeCKkoll, rpadmueckol i CloBecHOH. Ero niydenmue
cnocoberuyer PRABHTHD S0 epHTMHYECKOTD  MBILLIICHMS, CHocoBHOCTH K
OOOBIIEHHIO H KOHKPETHSEILHH, HENONB3OBAHMED AHATOI M.

Coxepikarensman uuns «Hauasa MATEMaTHYECKOrD aHanH3ay No3lBongeT
CYUCCTBCHHD PACIIHPHTE KRYT K4K MATEMATHYECKHE, Tak M MPHENaJIHEX 3a74ay,
AOCTYNHBY, O0YULIOWHMER, TAK KK Y HIX TORBISSTCH BOIMOMHOCTL CTPOHTE
rpadmKn  cnomnbix  dryHELHI, QAPEACTATE HX HAMDONBLUME W HAHMEHLITHE
FHAUCHHA. BEMUCAATE NIOWAAH Guryp 0 0DBEME Ten, HaxonuTh CKOPOCTH M
yekopenus npoueccos. [Janvan comepikaTenbHas  THHHS OTEPRIBAET HOBBIC
BOIMOMHOCTH  [NOCTPOEHHA MaTeMaTHYECKHX  MOIESIeH PEalLHBIX  CHTYALME,
MO3BONSET HAXONHTL HAWIYUINEE pElIeHHME B NpUKNATHLIY, B TOM YHCOe
COUMANEHO-IKOHOMHYECKHY, 18a4aX. JHAKOMCTEO ¢ OCHOBAMI MATEMATHYECKOTO
AHATHNSL  COOCOOCTBYET passuTuio  abcTpakTHoro, (popMansHo-10rHYeckore H
KPCATHEHOMO  MBILACHHA, (GOPMHPOBAHHIO YMeEHHI] PACNO3ZHABATE NPORBIEHHS
FAKOHOB MATEMATHEM B HAYKE, TCXHHKE M HCKYCCTBE. Obyyalommeca yaHawoT o



BREINAMLINNC pesyNbTaT4X, MONYYEHHWX B xooe PA3EHTHA MATEMATHKM Kag
HAVKH, H 00 UX aBTOPIX,

CotepmarensHO-MeTONNYECkAR THIMS «MHOWecTBa 1 norukay BKmOYAeT B
cefn aneMenTH TeopHM MuOHecTR u MATEMATHYCCKOH florHkn, Teoperuko-
MHOMCCTECHHBIE NPLACTABIEHHS NPOHHILIBAIOT BECE KY[PC IROIBHOH MATEMATHEH
H NPELIAT40T Haubomee yHUBCPCalLHEOl S3nik, 0OBEIMHAIOLHE Boe Pasenk
MATEMATHKH M €€ NpUIO#KEHHIl, OHH CRAZLIBAIOT Pa3HbLIE MaTeMaTHYECKHE
AHCLUHIIMHL, X OpHAGKEHUA B EOHHOE UEIoe. [Mostomy mammo  nats
BOIMOKHOCTE  OOYMUMIOWEMYCR  [TOHHMATE TCOPETHRO-MHOMKECTREHHBI  #3RIK
COBPEMEHIIOH MATEMATHEN M 1ICTIONL30BATE Ta s BRIDAKEHHA CBOMX MBICTEEH,
ApyruM  BOKHBIM  NPUIHAKOM  MATEMATHKH  kax HUYKH ClelyeT npMIHarh
CEOMCTBEHHYIO e CTPOrocTs oBOCHOBAHME M CACAOBAHNC  ONpenencHHRIM
OPABATAM  NOCTPOEHMA  NOKAJaTENBCTE.  JHAKOMCTBD o WIEMEHTAMM
MATEMATHHECKOH MOHMKN  CNOCOGCTBYET pasBMTHIO NOrHYecKora MBEILLTEHTA
oOyuaKWMKCA, NO3BOARET HM CTPOHTE CBOH PACCYHACHIA HA OCHOBE JOTHYeCKHX
MPABILT, POPMHPYET HABLIKH KPHTHUCCKORG MBS,

B yyeGuom wypce WAIEOPE W HAWANA MATEMATHYECKOID  SHATHIAN
NPHEYTCTRYIOT OCHORB!I MATEMATHYCCKOTO MOIETHPOBAHMA, KOTOPBIE NPH3RAHEI
CHOCODCTROBATL (OPMUPOBAHIG  HABBIKOR HOCTPOCHHA MOZENeH peanbHEIX
CHTYAUHI, WcclelloBalis JTHX Mogensii c MOMOLWLE annapata anredbpsl n
MATEMATHHECKOTO. AHAAHIL, HHTEPNPeTAUHY NOMYYCHHALX pe3ynbTaTOR, Takue
HLIAHHA BNIETEHB! B KAKAKA M3 pasaenos TPOTPAMMEL, JOCKOABKY BECH MATEPHAN
y4eBHOrO KypLa WHPOKO HenomkayeTcs mma PELICHUA NPHENAIHLIX 3a0au, [Tpu
PEMIEHHN  peatkHeIX  NPAKTHYCCKHX  3amaq  obyuyalowuees PAIBHBAIOT
HAOMHOATENRHOUTE, YMEHHE HAXOIHTE SARKOHOMEDHOCTH,  abcTparHposarbes,
HEHOMLIOBATE  ananorui.  o0obath M KOHKPETHIHPOBATE npotnemy.
HeATenstoeth N0 (PoPMUPOBAHKIO  HABKIKOR PCUICHHA  NPHKIAAHRIY  3a7ay
UPTAHHIYETCA B POLEcee MIyHeHIs BoeX TeM yuetnora Kypca «Aaredpa i Havana
MATEMATHYECKOTD aHANHIay,

Ha wayuenue yueBHoro kypea «Afrefpa B HaMana  MaTeMaTHYECKOTD
dHAnn3as arBoanten 272 gucw: B 10 kaucee — 136 gacon (4 yaca B neaenw), g 11
Kiacce — [36 wacos (4 vuca 8 Hee o),



COJAEPKAHME OBYYEHHS
10 KJIACC

Huca u Berumenenns

Pannonansiiie unena. OfLikHOBEHHBIE | ACCATHUHBIE [IpofM, npoleHTh,
Geckomeunsle nepHozMueckne Apobu. TNpusenenue npoabed MPOUEHTOR Juma
PELLEHHA NPUKTALHLIX 34384 W3 PASTHYHEIX OTPACTEi SHAHHA H peaTbHOT HHIH,

Hefictenrensheie  wiena,  PamponansHie H  HpPaLHOHanEHBIE YHCIA,
APHIMETHYECKHE  onlepaupn ¢ DeHCTBHTCIBHEIME  YHCTAMIL Moaynn
ASHCTBHTEALHOTD YHCTA U ero croficTRA, Hpubnuméntse Brivicienns, MpaBuna
QRPYTIEHHA, IPHEHAKE M OUSHEL PesyllbTaTa BRSHCIE L

Crenens ¢ uenwm noxazatenem. Bunom Hewrona, Henonesoranne
NOAXOAANEH hoPMEI SanHCH 1eHeTBHTENLHEIX HHCEN JUTA PENIEHHS NPaKTHYeCKHX
3444 H NMpeIcTARNEHHA AAHHLIX,

ApHiMeTHYECKHIT KOpeHb HATYPANLHOM CTENEHN M ero cBoficTRa.

CTenens ¢ pauMoHaneHbiM  nokazateneM o ed CBOMCTBA, CcTemeHs c
NeHCTBHTENLHBIM MOKAIATEICM,

Horapudm  auena. CaoiicTea aoraputma.  Jlecaruunpie w HITYpaNLHELE
NorapadMel,

CHHYC, KOCHHYC, TAHICHC, KOTAHMEHE HHCIIOBOTO aprymeHta. ApKCHHYC,
APKKOCHHYC M APKTAHTEHE HUCAGBOID ApryMeHTa,

YpasHenus u wepagencTea

TomaecTea u  TommeCTREHHRIE npeofipasosanua.  YpasncwHie, KOPEHh
YpauHeHHd. PaRHOCHMIBHBIE ypanHenHs W YPaBHeHHA-cnencTeud, Hepasercrso,
PCLIEHHE HEPABCHCTRA.

DCHORHEIE METOIB PELIEHMA [enkiX H APOGHO-PAUHOHLN LRI YDABHEHHI |
Hepasencts. Muorowsens or onHoii mepemennoii. Henenne mHorounena na
MHOTOHTEN  ©  oporatkom.  Teopesma  bBesy.  Muorownenm o IENBIMH
koatidrunentamy. Teopema Buera

HpeoSpasopinng uncnopLx Bulpaskenii, CONEPALIHX CTENEHH W KOPHH,

Hppausonansswe YPABHEH NS, OcHoslEte METO peLUeHMA
HPRALHOHLTLHBIX YPABHE

Nokasareasuble ypasenns, OCHOBHBIE METOLL PELIEHHA NOKATATETBHBIX
YPaBHEHHIA.

[peobpasopanie Buipasenuii, conepsaniux JOTApPH{MBI,

HNorapufmuyeckue VPURHEHHA, Ocnoenkle METOIkI pelneHua
AOFAPHPMULETIIN YPABHEH ],
Ocnoenpe TRPHIOHOMETPHYECKHE (hropry e [Ipeobpasonanme

TPHIOHOMETPHYECKHX BRIpamennii, Peuenne TPHTOHOMETPHUCCKHX YpaBHEHHIT,



Pewenne cucrem nuueiinmix YpaeHeuwH. Matpuua cuctemu amneiinn
YpaBHeHHH.  (npenennrens MATPHUE! 2*2, er0 reoMeTpPHMeCKHE cMElen
CROHCTBA, BRIMHCIEHNE Er0 YHAMEHME, NPHMEHEHHE ONPENCIHTENS A8 PELICHHS
CHCTEMBI NHHCHHRIX ypaBHeHud, PemeHne OPHETAOHLIX 38089 C TOMODIBED
CHCTEMBL  THHCAHBIX  ypasHennil.  Mccneaosamue MOCTPOSHHOH Moaenw ¢
NOMOILIO MATPHL H ONPEIETHTEREH.

HocTpoenne maremaTHueckuy MOIENEH PeaNBHON CHTVALNN ¢ MOMOLIB
YPABHEHHA W HepaseHcTs. [lpuMenemie YPARHEHHH M HCPUBEHCTE K penleHmo
MATCMITHHECKHX 3aJlad M 33134 W3 pasnH4HBIX OGIAcTej] HaykH H peansHOMH
AHIHN.

Dyurunn n rpagurn

Dynkuns, crnocobbl sz pyurmn. Baanwuo 0DpaTHele  (GYHRIHN.
Komnosnuns  diynrumit, lpadmk  hyHKwHN, IneMeHTapHELE npeobpasoRaHng
rpadinikos dy KM,

O0nacTs onpegeneuns # MHOKECTBO IHAYSHHIl fryurmn. Hynn diyarimm.
[pomesyTin IHakonocTosHeTRy, YéTHbe | HedETHEE dynruun. [epuoanaeckne
(ryrupun. TIPOMEKYTEH MOHOTOHHOCTH GyHkIEH, MakcuMymel | MHHHM Y MBI
frynrunn. Haubonuires M HanMeHsiice SHaY e (WHELHH Ha DpoMemyTre,

funefivan, weagpaTMyuHan M ApobHO-MHHeHAR  (PYHKIM, AneMeHTapHoe
HCCISI0BAHHE W [IOCTPOCHIE UX IpadukoB,

Crenennan diyHKmma ¢ HaTypankisM H eIk nokasareneM, E& croiicrra o

rpapue. Ceofictea u rpafiug KOPHA 0-DH CTerneHH xak diyHKOHH 00paATHOH
CTENECHH C HATYPANRHBM NokaaTENeM,
HNokasarensuan u norapuipmuteckan MYHKIMH, MY CBONCTRE H IPaHER.

Henonezoranne rpadmkos gyuxumii ana PENICHHAA YPABHEHHI,

Tpuronomerpuueckas ORPYMHOCTB, ONPENENEHHE  TPHIOHOMETPHYECKHX
(pyHEIMI uCnosOro aprymenTa,

DYHKUHOHANBHBIE  3ABUCHMOCTH & PEANBLHBIX NPOLUECCAX H  ABRICHHAX.
[ padmry peansaRIX jaBHCHMOCTRI.

Hauana maremaruueckoro anaanza

ocnenosarensioctn, cnocofsl 3ananms nocneqonarTensHocTel. MeTog
MATEMATHHECKOH HHIVELHH, MouoToHnke " OrpaHiieHHBIE
MOCACI0BATCARHOCTH. FICTOPHS BUSHMKHOBEHHA MATEMATHYECKOrD AHAMH3A KAK
BHATH3A DECKOHEUYHO MatkX

APHIPMETHYECKAN B FeOMETPHYBCKAR nporpeccud. beckoneuno yoniparomas
FEOMETpHYCCKAd nporpeccus. CyMmda DecKOHEYHO yORIBAKOW e reoMETpHYECKOH
nporpeccun. JIMHeRHLIA 0 Skenouen HATEHEH poct. Hueno e. Mopuyna cnomHex
npoueHTor.  Henonszoepanie HPOTPeCCHH  A1A  pellcHMA  peanLHblX  1anay
MPHETAIHOTO XiapakTepi



Henpeprigusie dynkupn u ux ceolictea. Tosxn PaspuiBa. ACHMITOTEI
rpafmkos yukunil, Ceoiictea (DYHKLUME HEnpephlBHbIX Ha arpeske. Mertoq
HHTCpBANOB 1% peulenus Hepasencts. [lpHMeHeHHe croficTm HENPEPRIBHALX
GYHEUMIA 108 petnesus anay.

leppas u sTopas npouisoamse EyHEIH. Onpenencuue, FeOMETPHYESCKHN 1
PHINYECKUA CMBICT NPpoNIRGALOH, YpusHeHHE KacaTensHoli K rpahHKY BYHRIHH.

Mponisoameie  snementapnmix (ynkumii.  TMpouseoasas CYMMEL,
TPOHIBCACHHA, HUCTHOMO M KUMIOSH L0 Py HELHE,

Mupacecrsa u ioruwa

MuokecTs0, ONEPULMN HAL MHOKECTRAME Houx ceoncTsa, Juarpammnl
Jfnepa—Benna.  [pumenenue T-OPETHRO-MHOMECTBCHHOIO  annapata  jans
QHACHHI peaibibiX NPOUECCoB W dnneHui, TpW pelwenyy ajag us APYTHX
yuebHBIX NpeameTon,

Onpenenchne, Teopema, coiCTEO MATEMATHYECKOIG DOBEKTY, CNEICTBHE,
ADKA3ATENLCTRO, PABHOCH/IBHEIE YDABHEHHA,



MIAHUPYEMBIE  PE3YJILTATBI OCBOEHHA  YYEBHOI'O K¥YPCA
«AJTERPA 1 HAYAIIA MATEMATHYECKOIO AHATH3IAR

(YTJIVBJIEHHBIM  YPOBEHL) HA VPOBHE CPEJIHETO  OBILErO
OBEPA30BAHMA

JTHHHOCTHBIE PE3Y.ILTATHI

1) rpasmaanckoro BoecnuTanug:

COPMHPOBAHHOCTE MPawIAHCKD NOIHUHA OOYUMOIEr0C KaK AKTHRHOTD |
OTBETCTBCHHONG  dieHd  poccuiickors  ofiecrsa, NpeicTaBienne o
MATEMATHYECKHX OCHORAX (PYHKLMOHNPOBAHHA PA3MHYHBIX CTPYKTYD, SBNeHHH,
HPOUEIYP rpasiaHckory  obulecrea (Bb1DOpEL, Onpocar M Apyroe), ymaewume
B3AUMOACHCTROBATE € COUMATLHBIMH HHCTHTYTAMH B COOTBETCTEMH ©  HX
(PYHELUHAMI H HA3HAMEHHEM!

2) NATPHOTHUECKOID BOCTINTAINSE:

ClpopMHpOBAHHOCTL POCCHHCKON rpaknaHckoi HICHTHYHOCTH, YRAMKEHHS K
MPOLTOMY o HACTOALIEMY pOCCHACKOR MATEMATHKH, UCHHOCTHOE QTHOLIEHHME K
ADCTHKCHHAM POCCHHCKHX MATEMATHKOB M poccHHCKOR MAETEMATHYECKON KO,
HCTIDNBIORAHHE ITHX JOCTHREHHA B apyrHx HAYKAX, TexHonorsax, cdepax
IKOHOMHEN:

3) NYXOBHO-HPABCTHEHHOTO BOCHHTAHNS:

OCOIHAHNE NYXOBHEIX USHHOCTEH poccHiickoro Hapoagd, chopMHPOBAHHOCTE
HPABCTREHHOIY COZHAMMA, ITHHECKOTO MOBSIEHMA, CRAZAHHOID O MPAKTHYECKHM
UPHMEHEHNEM  JOCTHAEHHA HaykH M JEATENBHOCTEIO  YUEHOIrD, OCO3HAHHE
THHHOTO BETAAA B IOCTPOSHHE YeTOHYHBOrD ByTyiero:

4) 3CTETHYECCKRONO BOCTIHTANNE:

ICTETHHECKOS OTHOLIEHHE K MHPY, BRIIOUAN ICTETHKY MATEMATHYECKHX
JARQHOMEPHOCTEN, 0DBeKTOR, 30144, peluemil, PECCYHACHNH, BOCIPHHMYHEOCTL
K MATEMATHMECKHM ACTICKTAM PAUTHYHEIX BHIIOR HCENCCTRA,

3) husuueckoro BocowTaHUA:

CHOPMHPOBAMAOCTL  YMEHUA NPUMEHATE  MaTEMATHHECKHE 3HAHHA A
HHICpecax 310poeoro u GesonacHoro obpasa wHIHK, OTEETCTECHHGE OTHOLLEHHE K
CEOCMY 3[0POBRIY (3I0POBOE IHTaHHE, cOANaHCHPOBAH H LI PERHM 3aHATHH H
OTIaBIXE, perynapuas QHangeckan aKTHRHOCTR), (pusHueckoe cosepuieHCTEROBAHRE
TIpH 3AHATHAX COOPTHEHO-0410POBHTENRHOH NeTENbHOCTLIO!

6) TPYAOROro BOCTIHTANNN:

FOTOBHOCTE K TPYAY., OCOIHAHHE [EHHOCTH Tpynonwdus, MHTEpec K
PadINMHEM  cipepaM  npodieccHOHANLHO AEATENLHOCTH,  CBAIAHHEIM ¢
MATEMATHEOH M € NpUIoKeHHAMH. yMeHHe COBEPINATE OCOIHAHHLIA BRIGOD
By aywei npoeccHn o PEANHIOBLIBATE CODCTBEHHLIE KHIHEHHBIE [LITAHRL,



FOTOBHOCTE M coocofHocTs MATEMATHYECKOMY  0OpasoBamHiy  w
CamMooDpazoBaHul Ha MPOTIKEHWN  BCCH MKM3HH, TOTOBHOCTE K AKTHEHOMY
YHACTHIO B PELIEHHI NPARTHYCCKIX 3a1aY MATEMATHYECKOH RANPABNEHHOCTH;

7) 3RONOTHYECKOr o BOCIIHTAKIN:

CQOPMHPOBAHHOCTE  3KOJIOrHYeCKOi KYJBTYPLL, DNOHHMAHHE  BIHAHHA
COUHATLHO-3KOHOMHYECKHY NPOLECCOE HA COCTOSHHE NPHPOAHOH W couMaNEHOH
CPE/R], DEOIHAHHE MODANBHIIG XaPaKTEPE SKOMOTHYLSCKI npobnem, opHerTaLHg
HE MPHMEHCHHE MATeMATHYSCKMX 3HAMMI [w PEIIEHHA 3aflad kR obmacTH
OKpY#atoWedl cpemsl, NAdHHpOBEHHE HOCTYTIKOB H OLUEHEH HX BO3IMONHLIX
MOCTENCTEHA LA ORpYRaoweil cpeal;

8) uenHocTn nayynoro noznanns:

ClOPMHPOBAHNOCTL MHPOBO33IPEHHA, COOTBETCTRYIONIETD COBPEMEHHOMY

YPOBHH}  PAIBHTHA  HAYKH W OBIICCTBEHHO NPAKTHEN,  TOHHMAHHE
MATCMATHYCCKON  HayKW Kak clepsl yeloBEYecKoi UCHIEIBHOCTH, TANOR 8
PAIBHTHR I BHAMHMOCTH L5 DUIBHTHA UMBHAHZALNN, OBjadeHne AIBEKOM
MATEMATHEN W MATEMETHHECKON KYILTYPOR Kak CPEACTEOM HO3HAHKS MUpa,

FOTUBHOCTE OCYLECTRIATL NPOSKTHYEY M HCCIEA0BATENRCKYIO  JIEHTENLHOCTE
HHIHBIAYAABHO W B TPyNne.

METANPEAMETHBIE PE3IV.ILTATEI

[osnaparensbubie ynusepeaabubie yuehnnie geiicraus

bazoskie norudeckue geilerenn:

BEABIATE M XapakTEpHIOBATL CYWECTBEHHRIE NPHIHAKH MATEMATHIECKHY
ODLERTOR, DOHATHIL  OTHOWIEHAS MEKIY  OOHATHAMH,  QOPMYIHPORATE
OAPCASneHHA NOHATHE, YCTAHABINBATE CYILECTBEHHET NpHiaHak knaccndnrany,
OCHOBAHHA 108 0DODIIEHHA 1 CPABHEH NS, EPHTEPHH NPOROAMMOTD AHATH3A:

BOCHPHHHMATE,  (JOPMYIMPORATE | NpeobpaioBbIBATE  CYAICHMA:
YTBCPAWTENILHBIE H OTPULATENLHEIE, EAHHHYHEIE, YACTHRE H 0BLIHE, YCNOBHEIE;

BEIABIATE MATEMATHYECKHE 3AKOHOMEPHOCTH, BIAHMOCEATH | NpOTHBOpEYHA
B (paxTax, manusix, Hablozenusy | YTBEPAARHHAX, TIpe/UiaraTs KPHTEpHH 8
BLIABICHIA 3AKOHOMEPHOCTEN 1 NpOTHBOpEYHIE:

ACNdTh BLIBOAL C HCMOALIOBAHHMEM SAKOHOB TNOTHEM, JENYKTHEHRX M
HHAYRTHBHLIK YMOTIOMEHNA, YMOIAKIIOYEHHIT o aHanorm:

TIPOBOIIMTE CAMOCTOATEILHO JOKAIATEILCTBA MATEMATHEECKHX VTBEPA ICHHH
(MpAMBIE W OT NPOTHEHOMD), BRICTPAHEATE APTYMEHTALNIO, DPHEOLHTE NPUMEPH M
EOHTPOPHMEPE], 0BOCHOBLIBATE cobeTReHHEIE CVRICHIA | BLIBOII,

BBIOHpaTE crocol  perueHHs y4eOHOH 3a084n  (CPURHMBATE HECKOIBKO
BAPMAHTOR  pellenus,  swbHpaTs  wauBomee  nogxomaumii | o YHETOM
CAMOCTOATENLHO RRIAETICHHEIY KPHTEPHER).



basoenie necaenoBareabene NEHCTEHA:

HEMOMB30BATE BOTIPOCH KaK HCCAeOBATENLCKI HHCTPYMEHT NO3HAHMS,
(bopMyaHpoBaTL  BOMpOCHL (hukcHpyITE npoTuBOpeyHe,  npofnemy,
YETAHABNHBATL HCKOMOE W Oauuoe, hopMHpoRATE THIIOTE3Y, apryMeHTHpOBaTh
CBOKD MOIMUHIO, MHEHHE;

OPQBOAHTE CAMOCTOATENBHD CIUAHHPOBANHET IRCMEPHMEHT, HCCNETOBAHHE
0 YETAHOBREHNIO OcoBeHHOCTEl MATEMATHYECKOTO 0fbekTa, ABNEHNA, Npolecca,
BELARMEHHIO Y4BMCHMOCTER MemIy obBerTanm, ARICHUAMH, TIPOUECEAMKE;

CAMOCTOATENBLHO (POPMYAHPOBATE 0BOGUIEHHA § BBIBOJRL 110 pesyiIbTaTam
NPOBEACHHOrG  HAGMIOACHMA,  MCCICHOBAHHA,  OLCIHBATE JA0OCTOREPHOCTE
AOIYHEHHLIX Pe3yibTATOR, BLIBOADE o 0boBmeni;

APOTHOIMPOBATE BO3MOMHOE DA3BHTHE TIpOmMEccd, A Taike BRLABHIATE
NPCANCIOMEHHA O €T0 PAIBHTHH B HOBLIX YCIORMAX.

Padora ¢ nudopmauneii:

BEUARIATE AedMUNTEL HHQOPMALMN, TaRHBIX, HeOOXOAMMEIX 119 OTBeTa Ha
BOMPOC H 1A% PELSHISA Syl

BRIDHPATE WHOPMILIIG 13 HCTOMHIKOR PA3THYUHBIX THIOB. SHATHIMPOBATE,
CHETEMATHIHPOBATL W HHTCPUPCTUPORATE HHBOPMALHIO PASTHYHLIX BHIOB M
(hopM IpeNCTABASH S

CTPYKTYPHPOBATE HHDOPMALIHID, NPEICTABIATE ¢ B PALTHYHLIY fOpMax,
HANHCTRHPOBATE Cpaduveckn;

OUEHHBATE HAJEKHOC T b nHhopmMarn no CAMOCTOATENLHO
clpopMyIHpORAHHRIM KPHTEPHAM,

KoMMmyHHKATHEHBIE YHUBepCATLHBIE yuednble leficTRNR

Obmenne:

BOCAPHHUMATE W (JOPMYIUPOBATE CYRIEHHA B COOTRETCTENN o YCNOBHAMHE H
Hendmi OBEHHA, SCHO, TOYHO, TPAMOTHO BRIDAKATE CBOK TOUKY IDSHHS B
YCTHBIX M MHCBMCHHBIX TEKCTAX, NABATE NOSCHEHHS N0 X0y PElleHHS 3aaqdH,
KOMMEHTHPOBATE MONYUCHHEIH PesyIRTaT;

B XO0e ODCYMICHHA 3403RaTh BONPOCE! N0 CyluecTey obeymnaeMoil Temel,
NPOBIEMbL, PRlACMON  3a1a9H, BLICKAEIBATE HieH, HAUCMEHHBIE Ha [OMCK
PELIEHAA, CONOCTABIATL CBON CYWISHMSN C CYIRNCHHAMA APYIHX  YHACTHHEOB
aManora, oOHAPYAHBATE PasiH4Me M CXOICTEO MO3HIMA, B KoppekTHOR dopme
(hopMYNHPOBATE PaiHOrTACHE, CBON ROIPAREHHS;

APEACTARNATE PEIYNLTATEL PEINEHHS J4Na€H, IKCOEpHMEHTA, HCCIIEOBAHRA,
NPOCKTA, CAMOCTOATENLHO BLOWUPATE (opmat BRICTYILIEHHA ¢ yyETOM 3a1ay
MPEICHTALMY i ocoBeHHOCTEN Ay IHTOpHM,

PeryaaTuensie yHnsepcaibine yuebnnie Jeficteun



Camoopranwsaumus:

COCTARNATE MA4H, aNrOpHTM pelleHns Ia0a9H, BRIDHPATL Cnocos PEIIEHHA
YYETOM HMEHUIHXCS PECYPCOB H CODCTBEHHRIX BOIMOKHOCTEN, ApryMeHTHPOBATE
i KOPPERTHPOBATE BAPHAHTE PEeIleHH ¢ YUETOM HOBOF HHPOPMALIHH.

CaMoKoONTPOIL, IMOUHOHATBH B HHTENNeKT:

BIZJACTE  HaBBIKAMH  N0O3HABATENBHOG peibnexcun  kak  ocodmanus
UUBEIJI.HHEMH?’. JEHCTBHA b MEICTHTETEHLIX HP(}I.[ECL‘[}E, HX PEINVIBTATOR, BIAIETE
COOCOBAMH  CAMONPOBEPIH, CAMOKOHTPOMA Opollecca M pesynsTata pelleHHs
MATEMATHMECKON 3a34n;

[OPEARHACTE TPYAHOCTH, KOTOPBIE MOTYT BOSHHEHYTE NIPH PEMIEHHH 330a%5H,
BHOCHTE KOPPEKTHBBI B AEATENLHOCTE Hi OCHOBE HOBRIX OOCTOATENLCTE, JAHHKIX,
HAHTEHHBIX OUIHOOK, BABICH LY TpYIHOCTE;

CUEHHRATE COOTEETCTBME PEIYILTATA UENH H VCIOBRHAM, ODLICHITE NPHYHHEI
AQCTIGRCHHA HITH HEMOCTHKEHHA PE3yILTATOR ACHTENLHOCTH, HAXOLHTH OMINOKY,
AQBATE OUEHKY NPpHOOPETEHHOMY ONEBITY.

CoBMECTHAN JeATENLHOCTD:

TOHUMATE 1 HCNOMB3OBATE NPEHMYLIECTRA KOMAHIHON M HHAHBHAYANEHOH

pabortel  npu  pewennn  yuebHbix AN, NPHHHMATL  UENk  COBMECTHOI
ABATENILHOCTH, MIAHHPOBATE OPraHH3AUMHI0 COBMECTHOI] paboTel, pacnpelensTs
BHIBI  paBotl. J0roBApHBATBCH, OBCYAIATD poLEce u  pesyawtat paboTsl,

0OODILATE MHEHHR HECKOABKIY 1L AR

YUACTBOBATE B IPYUHOBLIX (popmax pabGorh (oBcyuiaenna, obMen MHEHI,
UMUATOBRIC  IUTYPMBlR B HHBIC), BEINOAHATE  CBOKY  YacTh padoTel M
KOOPAHHHPOBATL CBOM 1SHCTENA € JAPYTHMH 9IeHAMMH KOMAHIbL, OUEHHBATE
RAYCCTRBO CROEMD Mimana b obHA MpoIykT mo KPHTEPHAM, ciopMyTHPORAHHEIM
YHACTHHEAMM BIAHMONCHCTHNH,

HOPEJIMETHBIE PE3Y./IbTATHI

K konuy ofyuenns e 10 wmacee OByUAIOWHIC nomyynT ClCIyHIIHE
MPEAMETHRIC PEIYALTATEI MO OTASNEHEM TeMaM pabouei nporpammel yuedHoro
KYpCa « Alrefipa i Ha4ana MaTeMaTHYeckoro aHamH a:

Hnena ¥ BeigucIenns:

CBODOAHO ORNEPHPOBRATL TIOHATHAMH: PALHOHATRHOE vWcao, DeckoHeuHas
MEPHOAHYECKA  OpoDh, NPOLEHTH, HMPPAUHOHANLHOE  YMCIO, MHOMKCCTRA
PALUHOHANLHBIX W AEHCTBHTENLHbIN MHCEN, MOTYIE JelCTBITeNLHMD YMCa;

OPHMEHATE  ApobM M NpOLEHTH s PEIIEHNA NPHENAIHBIX 3amay M3
PASAHHHEIX OTPACICH 3HAHUIT W PEANLHOI HHIHI:

MPHMEHATE NPHOITHKEHHbIE BRIMHCIEHHA, TIPABHTA OKPYTIICHHA, TIPHEUAKY H
QUEHKY Pe3yNbTATA BEINHCISHIIT;




CBOBOIHO  ONEPHPORATL  ROHATHEM:! CTCNEHE ¢ UEOBIM  NOKa3aTEmeM,
HELQMBIOBATE NOAXOAAULYID OPMY JATHCH DeHCTBHTENLHR HHCEN U1 PeLIeHMs
HPAKTHHECKHX 34084 H NDeNCTARNSHUA NAHHRIK;

CBODOIHO ONEPHPOBATE TOHATHEM: apHpMeTHICCKUE Kopens HATYpPaIbHOH
CTENeHH;

CBODOIHO ONEPUPOBATE IOHATHEM: CTEMEHE € PatHOHATEHBIM TOKA3ATEIEM;

CBODOSHO  ONEPHPOBATL  [OHATHAMM: aorapHPM  YHEAA, AECHTHYHBIE W
HATYPR/bHBIE ToTapifiMbl;

CBODOIHO ONEPHPOBATE NOHATHAME: CHHYC, KOCHHYC, TAaHIMeHC, KOTAHTEHC
HHCAOBOID ApryMeHTs;

QHERHPOBATEL NOHATHAMH. APKCHHYEC, SPKKOCHHYC i APKTAHIEHC YHCIOROTD
ApryMenTa.

Ypapuenun u vepasencrna:

CBODOIHO ONEPHPOBATL NOHATHAMHM: TORICCTBO, YpaBHEHHE, HEPABEHCTBO,
PABHOCHIIBHBIE YPARHEHHS H YDABHEHNA-CIENCTEHA, PARHOCHIBHEE HEPABEHCTRA:

UPHMEHATL  DA3MMUHBIE METONR PEIICHHS PAUHOHANBHLY H apobHo-
PALHOHATTLHEIN  YPABHEHHI, NpPHMEHSTE MeToq HHTEPBANOE 408  pelieHHs
HEPABEHCTR;

CBOBOIHG ONEPHPOBRATH TIOHATHAMH: MHOTOUNEH oT OIHOH NepeMeHnoi,
MHOTORICH ¢ UenbiM  kodddmumentamu, koprn MHOTOWICHE, [IPHMEHSTH
ACNEHHE MHOTOUNEHA HA MHOFOMIEH © OCTATKOM, Teopemy besy u reopemy Buera
IULA PELIeHMs 30,134

CEODOIHO  ONepHROBITE MOHATHAMK® CHOTENME IHHEHHBIX  YpaBHeHHi,
MaTpila, ONpelenTelb MaIpHUbBL 2 % 2 § ero FEOMCTPHYECKHI  CMEICH,
HCMIOMB3OBATE CROHCTBA Onpeienutens 2 * 2 008 BHUMCACHHA ero SHAYEHHI,
MPHMEHATE  ONPEUEIHTEH 108  PEIUCHHS CHCTEMBl  JTHHCHHEIX YPaBHEHHH,
MOACIMPOBATL PealbHbIC CHTYRUNH ¢ NOMOIIBIO CHCTEMbl TTHHEH HEIX YpaBHeHHH,
HCCHCNOBATE MOCTPOCHHBIE MOZEAH ¢ MOMOLIBID MATPHL W onpeneanrene,
HHTEPOPCTHPOBATE NONYUCHHKIH Pe3yIsTaT;

HETIONLI0BATE  CBOHCTBA  neficTeud ¢  wopHamn  mng npeofpasoBaHis
BLIDAMEHWIT;

BRINDITHATL HPeOBPASCRAHNA YHCADBEIX BRIDAKEHHT, CONCPHKALLMX CTENEHH ¢
PALHOHANEHEIM [IOKAZATENEM:

HCMOILIOBAT ceoiicTaa norapuiivos ans npecipasoraHus
NOTAPHPMEHECKHX RRIpameTnii;

cBOBOJHD ONEPHPOBATL NOHATHAMIN: HPPALHOHANLNEIE, [OKAIATENLHBIE H
JNOrapH(GMHYECKHE VPABHEHNS, HAXOAHTE HX PEIIEHHA ¢ NOMOLLIO PABHOCHIIBEHEIX
IEPEXOA0B HIH OCYUIECTRIIAR NPOBEPKY KOPHEH;



NPHMEHATE OCHOBHBIE TPHIOHOMETPHYECKHE thopmyner ang npeciipazosasua
TPHTOHOMETPHYUCCKHX BRIpaKeHMil;

CBODOIOHO  ONEPHPOBATE  NOHATHEM: TPHTOHOMETPHYECKOE  YPABHEHHE,
OPUMEHATE  HEODXOOUMbLE  (hopMyNel s PEIICHHA  OCHOBHLIX  THIIOR
TPHTOHOMETPHUSCKHX YDABHEH M

MOICTHPOBATE  PeAlbHBLIE CHTYALUMH HA  SiRIKe anrebpel, COCTABRIATE
BRIDAKECHHSA, YPABHEHHA, HEPAREHCTBA MO YCIOBHIO  38704H, HCCHCA0BATL
MOCTPOCHHLIE MOJENH C HCTIONILIOBRHHEM anapaTa anretphl.

Dyncnun u rpadgmsn;

CEOBOJHO ONEPHPABATE [TOHNTHAMIE: (hyHEIMS, crnocofisl satanus (PVHELHH,
BIAMMHO  0DpaTHBIE  (lyHKUME, KOMOOIHIHA PyHEuni,  rpadmne  dyHIHE,
BEITIUTHATL HEMEHTAPHLLE NpeofpasoBaHud rpadMkos Py HELHIT

CBODOOHO ONEPHPORATL NOHATHAMM: OGTACTE QNpeIencHHa o MHOKECTRBO
SHAUCHIH (Y HRLAM, HyIH y KL, MPOMERYTKH SHAKONOCTOAHCTRA;

CBODOIAHO  ONEPHPOBATE [OHSTHAMH: SETHRIE M HEYETHRIE yHKIHNE,
NEpHOLHYECKHE QYHKEIHK, NTPOMEXYTEH MOHOTOHHOCTH (PYHELHYE, MAKCHMYMEL H
MHHHMYMBl  (JYHELHM, HanBonellee W HaHMeHbIIee IHAvEHHE YHKUHY Ha
NPOMERYTKE;

CBODOIHO ONEPHPOBATE NOHATHAMM! CTETleHHAA PYHELHS ¢ HATYDANMRHEIM H
HEIBIM noxazarteieM, rpauy crerneHHOR (QyHKIHA © HATYPAILHBIM MW LETRIM
MOKasaTenes, rpa@ur KOpHs n-ofl CTENeHH kak MYHEIHKY 00paTHOH creneHn ¢
HATYPAILHLIM [IOKA3ATENCM;

ONEPHPOBATE MOHATHAMM, NHHCHHAR, KBAZpaTHYHaf M npobHO-THHEHHAR
(PYHKLIHN, BRINOAHATE EMEHTAPHOE HCCICI0BAHNE 1 NOCTPOEHHE HX IpadiHKoR;

CBODOAHG ONEPUPOBATE NOHATHAMM: NOKAZATEAbHAR N norapuipMHdeCkan
PYHELMM, 1K CBORCTBA W CPUdHKH, HCIONBIOBATL HX Fpaluin 11 peleHHs
VPHBHEHH;

CBODOAND  OUEPHPOBATL NOHATHAMMN TPHIOHOMETPHYECKAR  OKPYIKHOCTE,
ONpeleachue TPHIOHOMETPHYCCRHX (WHKWHID YHcToBOry APrYMeEnTi;

HCNOTB30BaTLE  rpadmki qiynkumil  wis  HecneloBaHns POUECCOR H
JABHCHMOCTEH NPH PEIIEHHM 834 M3 IPYTHX YYeOHBIx NMPeiMETOR W peansLHOoH
ANIHH, BRIPAKATEL (BOPMYNAMH JABHCHMOCTH MEKTY BENHYHHAMN;

Hauwana matemaruyeckoro anaamusa;

CBODOAHO ONEpHPOBATE MNOHATHAMH: APUPMETHUCCKAA W reOMeTpHYeckan
Nporpeccus, BeckonedHo YOBIBAIOLLAR FEOMETPHYECKAN NPOrpeccHA, Tuuel B |
IHCNOHEHUHANEHEIH POCT. (IOpMYJa CAOMHEIX TPOHSHTOR, HMETS NpeicTapaeHUE
0 KOHCTAHTE;

HENOUIBI0BATL MPOrPeccHd AAR PEIIEHHA pealbHBIX 347149 NPHKARTHONO
XapakTepa;



CBODOIHD ONePHPOBATE NOHATHAMH: OCNCI0BATENBHOCTD, CNOCOOR! 3anaHMsy
MOCACNOBATEILHOCTEH, MOHOTOHIEE M UTPaHHYEHHRIE  [IOCTE0BATENEHOCTH,
NOHHMATE  OCHOBH!  3AP0WICHHT  MATEMATHYECKOTD dHANWIA KAk  aWanMia
DeckoHe D Mankix:

CRODOAHO  DHEPHPORATE  DOHATHAME: HEMPEPEIBHLIE  (IVHKLHE, TOYKH
Pazpeiea rpades HVHEILHE, 4CHMITOTR rpadura Gy

CBODOAHO DHEPHPORATE MOHATHEM: PYHKUHA, HENpepeiBHAY Ha OTpeIKe,
NPHMEHATE CBOHCTEA HENPEPLIBHbLIX QYHEUKIT 18 pemerius 3aiau9;

CBOBOAHO  ONEPHPORATL  NOHATHAMH® NEpPBas W BTOPAR  OPOMIBOIHLIE
(WHKLMH, Kacatensras K PPamKy Gy HKIHR;

BLIMHCAATL NPOHIBOAHBIE CYMMEL, NPOH3BEICHNHA, YACTHAOMO W KOMITOZHLIHK
ABYX WHEUME, 3HATE NPOUIEGTHLE MEMEHTAPHBIX DYHKLHI

HCTINIRIDBATE TEOMETPHUCCKHI i (hHIHYECKHI cMBics NPOHIBOAHOA ans
PeLIEHHA 3418y

MuoskeeTsa n Tornka:

L"ECIED,ELF[U ]l IE[JHFIEI BT IHOHATHHMIL MHOKSCTED, CICpaH 1
MHOMECTRAMM

MCITONBEEORATE TEOPETHRKO-MHOWECTEEHHEBIEL Ell'll'lﬂpﬂ'l' I8 OIHCAHMS PEAABHBIX
MPOUECCOR M ARNEHHIL, NP PEICHHH 34039 H3 APYTHX y4eOHBX NpeaMeTos;

CBODOJHO ONEpHPOBATE TIOHATHAMH: OnpelieeHHe, TeopeMa, yparHEHHe-
CABACTRUE, CBOHCTBO MaTEMATHYeCKOrD ofbekTa, AOKAIATENLCTED, PABHOCH/IBHEIE
YPABHEHHA H HEPABEHCTRA.
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