MHUHHUCTEPCTBO ITPOCBEUIEHUS POCCHMCKOM ®EJEPAIINHA
MunHcTepcTBO NpOCBeNeHHs H BOCHUTAHAA YJIbLAHOBCKOH 06.1acTH
Yupagaenne obpazopanuss MO "Huszenckuii paiion”

MKOY Baaryecckas CII umenn U.M. Mapduna

PACCMOTPEHO COI''TACOBAHO
Ha 3acegarnn [1IMO 3aM, qEpekTopa o YBP ,[[HpeKTo VI; f
n 114
7y
Tpexonuna N.1O. Uepnyxuna O.A.

ITpoTtokom Nel [TpoTtokom Nol

oT «26» 08. 2024 r. ot «29» 08. 2024 r.
MNoanucaro yndposoin
noanyceio: deawkmHa
TatbAHa HnkonaesHa
DN: cn=0epswkunHa TatbAHa
HukonaesHa, 0=MKOY
Banrycckan CL umenn U.M.
Mapdwna,

PABOYAS HPOFP AMMA i;n;[ijl:valguss(hool73@mai|.ru.
[lata: 2024.10.14 13:07:26
+0400'
(ID 5071138)

yuebHoro npeamera «AJreGpa 0 HaYa1a MATEMATHYECKOI0 AHAIH3A,
Baszoeblii ypoBeHb»

anst odyuarormuxces 10 kracca

¢. Baaryccnt 2024



MOSACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamMma y4ebHOro Kypca «Anredpa U Hadala MaTeMaTHYECKOTO
aHanu3a» 06azoBoro ypoBHs s oOyvaromuxcsa 10 —11 kiaccoB paspaboraHa Ha
ocHoBe DeiepanbHOrO roCyAapCTBEHHOTO 00Pa30BaTEIBHOTO CTAaHAAPTa CPEIHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEIBABISIEMBIX K MAaTeMaTHYeCKOMY OOpa30BaHHIO, U TPATUIMA POCCUHCKOTO
oOpa3oBanmsi. Peanmmsarus mporpaMMbl 00OeclieUYMBaeT OBJIAJCHUE KIFOUCBBIMU
KOMITETEHIIUSIMH, COCTaBIISIOIIMMH OCHOBY JIJISI CAMOPA3BUTHUS M HEMPEPHIBHOTO
o0pa3oBaHusl, MEIIOCTHOCTh OOMIEKYIHTYPHOTO, JIAYHOCTHOTO M TTO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTH O0YJAFOIIIUXCS.

HEJU U3YYHEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauana mMaTeMaTHYECKOTO aHAIIW3a» SBISAECTCS OAHUM M3
HaumOoJjiee 3HAYMMbIX B MPOrpaMMe€ CTapUIed IIKOJbI, MOCKOJbKY, C OJHOMU
CTOPOHBI, OH OO€ECIEeYMBAET HHCTPYMEHTAIbHYIO 0a3y Il H3y4eHUs BCEX
€CTECTBEHHO-HAay4HbIX KYpCOB, a C JIpYrod CTOPOHBI, (POPMHUPYET JIOTUUYECKOE U
a0CTpaKTHOE MBIIUICHUE YYaIlllUXCS Ha YpPOBHE, HEOOXOJIMMOM ISl OCBOEHUS
KypcoB HUH(pOpPMaTHKH, OOIECTBO3HAHMUS, HCTOPUH, CIOBECHOCTH. B pamkax
JAHHOI'O KypCa y4alllMecs OBJAJEBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOU
HayKH, KoTopasi GOpMyJIUPYET CBOHM JOCTHKEHHS B MaTeMaTu4eckoi hopme.

Kypc anrebpsl n Hayan MaTeMaTUYECKOTO aHaIM3a 3aKiIabIBA€T OCHOBY IS
YCHEIIHOTO OBJIAJICHUs 3aKOHaMU (PU3UKH, XUMUHU, OWOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJCHIMA SKOHOMUKM M OOILIECTBEHHOW IKW3HM, [O3BOJSET
OpUEHTHUPOBAThCS B COBPEMEHHBIX LHU(POBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOIb30BaTh UX B IIOBCEIHEBHOM XU3HU. B TOXKE BpeMs OBJIaJICHHUE
a0CTpaKTHBIMU W JIOTHYECKHM CTPOTUMHU MaTEeMaTHYECKUMU KOHCTPYKIUSMU
pa3BUBAaET yYMEHHE HAaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTD
YTBEPKJICHUS, UCIIOIb30BaTh 0000IIEHNE U KOHKPETH3ALMI0, a0CTparupoBaHue U
aHayoruio, GopMUpPYyET KpeaTUBHOE U KPUTHUUECKOE MbIIeHHE. B Xoae uzydenus
anreOppl M HaAyajdl MaTeMaTUYeCKOro aHajiu3a B CTaplied MIKOJie Yydyalluecs
IIOJIy4arOT HOBBIM ONBIT PELICHUS MNPUKIAJHBIX 33134, CaMOCTOSTEIBHOIO
MIOCTPOCHUSI MAaTEMAaTHYECKUX MOJEJIEN PEANbHBIX CHUTYyallMii M WHTEpHpeTaluu
NOJIyYEHHBIX  PELICHHWM, 3HAKOMATCA C  OpUMEpaMH  MaTeMaTUYECKHX
3aKOHOMEpPHOCTEH B MNPUPOJE, HAYKE M B HCKYCCTBE, C BBIJAIOLIUMUCS
MaTeMaTU4ECKUMHU OTKPBITUSAMHU U UX aBTOPAMH.

Kypc obGnagaer 3HauMTENbHBIM BOCHUTATEIBHBIM MOTEHIIMAIOM, KOTOPBIU
peanu3yeTcsi Kak uyepe3 y4yeOHbId maTepual, CIoCOOCTBYIOIIUNA (POPMUPOBAHUIO
HAy4YHOT'O MHPOBO33PEHMs, TaK M 4Yepe3 cHeuu(uKy ydeOHOM AesITeNbHOCTH,



TpeOyroren CaMOCTOSITEIIbHOCTH, AKKypaTHOCTH, IIPOOJKUTEIBHON
KOHIIEHTpAllMi BHUMAaHUs U OTBETCTBEHHOCTH 32 ITOJIyYEHHBIA pE3ysbTar.

B ocHoBe wmertonuku oOydeHus aiareOpe W HayajlaM MaTeMaTHYeCKOIo
aHaJIN3a JISKUT JeATEIbHOCTHBIA TPUHIIUI O0yYEHHUS.

Crpykrypa Kypca «AnreOpa 1 Hauajaa MaTeMaTHYECKOTO aHaJIN3a» BKIIOYAeT
CIEAYIOUIUE COACPIKATECIBHO-METOAUYECKUE JUHUK. «Yucna U BBIYUCICHUS»,
«Dynkuuu U rpadpuku», «YpaBHeHUsT W HepaBeHcTBa», «Hauana
MaTeMaTH4eCcKoro aHanusa», «MHoOXkecTBa UM JIOTMKa». Bce oCHOBHbIE
COZIEP/KATEIIBHO-METOANYECKUE JIMHUM H3Y4YalOTCSd HA NPOTSHKEHUM ABYX JIET
oOydeHusi B CTapllei IIKOJIe, €CTECTBEHHO OIOJIHAA APYTr Jpyra U MOCTEHEHHO
HACBHIIAACh HOBBIMM TEMaMM M  pasfenamu. JIaHHBIA Kypc — sIBIsETCSA
UHTErPAaTUBHBIM, TOCKOJBbKY OOBEAUHSET B ce0€ COJAep)KaHHE HECKOJIbKHUX
MaTEeMaTUYECKUX AUCIUIUIMH: airedpa, TPUTOHOMETPHSI, MaTEMaTUUYECKUI aHaAIN3,
Teopusi MHOXKeCTB M Ap. [lo Mepe Toro kak yuwariuecs OBJafeBalOT BcE Oosee
[MIMPOKUM MATEMaTUYECKUM aIlapaTroM, y HUX MOCJIEeI0BaTEIbHO POpMUpPYETCS U
COBEPIICHCTBYETCS yMEHUE CTPOUTh MATEMaTUYECKyI0 MOJAEIb pPEaJbHOU
CUTyalluM, TPUMEHSATh 3HaHUs, NOJIyYeHHble B Kypce «Anredpa W Havana
MaTeMaTHYECKOTO aHaIHM3a», JUIsl PEIICHUS] CaMOCTOSTENBHO CHOpMYITHpPOBAHHON
MaTeMaTU4YEeCKOM 3a/1a4H, a 3aTEM UHTEPIIPETUPOBATD ITOJTyUYECHHBIM PE3yJIbTAT.

CopnepxaTeabHO-MeTOANYEeCKass JUHUA «YUucia ¥ BBIYMCICHUS» 3aBEpIIacT
(dbopMHpOBaHUE HABBIKOB MCIOJIb30BAHUS ACHCTBUTENBHBIX YHCEI, KOTOPOE OBLIO
HA4yaToO B OCHOBHOW Mikojie. B crapmield mkone oco00oe BHUMaHHUE YNENsSeTCs
(GOpMUPOBAHUIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIMX B ce0s
UCTIOJIb30BAaHUE PA3IMYHBIX (OpM 3amucu  JEHCTBUTENBHOTO 4HCIA, YMEHHE
pPalMOHAIBHO BBINNOJIHATE JEHUCTBHS C HUMH, JeJaTh IPUKHIKY, OLIEHUBATH
pesynbTar. OOyuaromuecss MOMy4YaloT HaBbIKM MNPUOIMHKEHHBIX BBIYMCICHUH,
BBITIOJTHEHUS JIEUCTBUUA C YHCIIaMH, 3alUCaHHBIMU B CTaHIapTHOM (opme,
VCIIOJIb30BaHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKEHHM.

JInHna «YpaBHEHUsS W HEPABEHCTBA» PEAIU3YETCA HA IMPOTSIKEHUU BCETO
oOydeHuss B CTapuled IIKoJie, MOCKOJbKY B KaXXIOM paszesie MNporpamMMmbl
IPEeIyCMOTPEHO PELIEHUE COOTBETCTBYIOIIMX 3afad. OOyuaromiuecs OBIaJ€BalOT
pPa3IMYHBIMA METOJAMHU PELICHHs] UENbIX, PAalMOHAIBHBIX, HPPALNOHAJIBHBIX,
NOKa3aTeNbHbIX, JOrapuMUUECKUX ¢  TPUTOHOMETPUUYECKHX  YpaBHEHHUH,
HEPABEHCTB U UX cUcTeM. [loirydeHHbIE yMEHHUS UCIIOJIB3YIOTCS IIPU UCCIIEIOBAHNN
GyHKUMNA C TOMOILIBIO MPOU3BOAHON, PEUICHUM MPUKIAIHBIX 3aJa4 M 3a]ad Ha
HaXOXKJEHUE HauOONBIIMX W HAUMEHbIIMX 3HayeHUHM QyHkuuu. J[laHHas
coliep)KaTeNbHas JIMHUS BKJIIOYaeT B cel0s Takke (QOopMHUpOBAaHUE YMEHUU
BBIMOJHATh pacu€rbl 1Mo ¢opMysiaM, HpeoOpa3oBaHUS IIENIbIX, PALUOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKCHMM, a TAKXKE BBIPAKEHUH,



colepKalux CTeneHu u Jjorapudmel. braromaps u3ydeHuro anreOpandeckoro
Marepuaga IMPOUCXOAUT  JaJbHEWINEEe  pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTPaKTHOrO MBIIUICHUS ydalmuxcsi, (QOPMUPYIOTCS HABBIKU JEAyKTHBHBIX
paccyxjaeHud, pabOTbl C  CUMBOJBHBIMH  (opMamu,  IpeACTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHUIE PABEHCTB M HEPABEHCTB. AJreodpa
npennaraet  3¢G@GEKTUBHbIE WHCTPYMEHTBI  JUJII  PEHICHUS  MPaAKTHUYECKHX
MEeCTEeCTBEHHO-HAYYHBIX 3aJlay, HATJISIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
SI3bIKA HAYKHU.

ConepxarenpbHO-METOAMYECKass JUHUAA «DyHKIMA W TpaQuKW» TECHO
NEepervieTaeTcs ¢ APYyruMu JIMHUSMU Kypca, HOCKOJIbKY B KAKOM-TO CMBICJIE 33/1a€T
MOCJIEI0BATENBHOCTh W3Y4YCHUS Marepuarna. N3yuenne CTEIEHHOH,
MO0KAa3aTeNIbHOH, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (QYHKLINM, UX CBONCTB
u rpadukoB, ucnonab3oBaHue GYHKIUN AJ PEIICHUs 3aad U3 APYrux y4eOHBIX
NPEAMETOB U PEATHHOM KU3HU TECHO CBA3AHO KAK C MAaTEeMaTUYECKUM aHAIU30M,
TaKk U C PEIICHHEeM YpaBHEHUU U HepaBeHCTB. [Ipu 3TOM Ooibllloe BHUMaHUE
yaensercsa (GOpMUPOBAHUIO YMEHHUS BbIpaXaTh (HOpMyJIaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMU BEJIMYMHAMU, HUCCIEAOBATh IMOJIYYEeHHbIC (DYHKIUU, CTPOUTH UX
rpaduku. MaTepuan 3Toi colepKaTeIbHON JIMHUK HAIleJICH Ha Pa3BUTHE YMEHUU
YU HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEIMYMHAMU B
paznuuHoi opMme. aHATUTHYECKOM, Tpaduyeckoi U ciioBecHo. Ero m3yuenwue
CIIOCOOCTBYET Pa3BUTUIO  ANTOPUTMUYECKOTO MBIIUIEHUS, CHOCOOHOCTH K
0000IIEHUIO M KOHKPETU3AIMH, UCTIOJIb30BAHUIO aHAJIOT .

ConepxarenbHas auHusA «Havama MareMaTHYeCKOro aHaln3a» IO3BOJISIET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MAaTEMaTUYECKUX, TaK U MPUKIAIHBIX 3a]ad,
JOCTYITHBIX O0YYarolUMCs, Y KOTOPBIX MOSIBISETCS BO3MOXKHOCTh MCCIIEIOBATh U
cTpouTh Tpaduku (QYHKIUNA, ONpeneisTh HX HauOOJbIINE W HaUMEHBIINE
3HAYEHMS, BBIYUCIATH IWomaan ¢uryp u oObEMBI TEJN, HaXOAUTh CKOPOCTU U
yCKOpeHHusl TpoieccoB. JlaHHasi cojepxkaTeiabHas JHUHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH IOCTPOCHUSI MATEMATHYECKUX MOJENIE pEealbHbIX CHUTYyallUi,
HaxXO0XJICHUS HAWIYYIIEro PEUICHUs B MPUKIANHBIX, B TOM YHCIE COLMAIBHO-
SKOHOMMYECKHUX, 3aJladyax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHYECKOr0 aHalIu3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAaKTHOTO, (POPMaNbHO-TOTUYECKOTO U KPEATUBHOIO
MBIIIJIEHUSI, (OPMUPOBAHUIO YMEHHM pACIO3HABaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEeXHHKE U HcKycctBe. OOyuaromuecs Y3HAIOT O
BBIJIAIONINXCS pe3yJIbTaTaX, IOJYYEHHBIX B XOJ€ pPa3BUTHS MaTEMAaTHKU Kak
HAyKH, U UX aBTOpax.

CopnepxaTenbHO-MeTOANYECKas JTUHUS «MHOXeCTBa U JIOTMKa» B OCHOBHOM
MOCBAIIEHA  3JEMEHTaM TEOPUU  MHOXKECTB. Te€OpeTHKO-MHOKECTBEHHbIC
NPEACTABICHUS NMPOHU3BIBAIOT BECh KypC WIKOJIBHOM MAaTEMATHUKU W IMPEJIararor



HamOoJiee YHUBEPCAIbHBIN A3BIK, OOBEAMHSIONINN BCE pa3/ielbl MAaTeMaTHUKU U €€
NIPUJIOKEHUH, OHU CBS3BIBAIOT pPa3HbIE MATEMAaTUYCCKUE JMCIUIUIMHBI B €IUHOE
nenoe. [loaToMy BakHO JaTh BO3MOXKHOCTH IIKOJIBHHKY ITOHUMATh TEOPETHUKO-
MHO>XECTBEHHBIM SI3bIK COBPEMEHHOW MaTEeMaTUKH W HWCIOJIb30BaTh €ro IS
BBIPKEHUSI CBOUX MBICIICH.

B kypce «AnreOpa W Hadala MaTEMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT
TAaKk)K€ OCHOBBI MAaTEMaTHYECKOTO  MOJICIUPOBAHUS, KOTOPBHIC IPU3BAHBI
c(hOopMHUPOBATh HABBIKK ITOCTPOSHUS MOJICICH PEaTbHBIX CUTYAIIMH, UCCIICIOBAHUS
ATUX MOJENICH C TOMOIIBIO ammapara ajareOpbl U MaTeMaTHYEeCKOTO aHaln3a U
WHTEPIPETALUU TOTyYCHHBIX PEe3yibTaToB. Takue 3ajaHus BIUICTEHBI B KaXIbIN
U3 Pa3JIesioB MPOrPaMMEI, IIOCKOJIBKY BECh MaTepHal Kypca IIMPOKO HCIIOIb3yeTCs
JUTSL pelieHusT IPUKIIAIHBIX 3a1ad. [Ipu peneHnn peaqbHbIX MPaKTHYEeCKUX 3a1ad
ydamiecs: pa3BUBAIOT HAOMIOAATEIHbHOCTh, YMEHHE HAXOAWTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCs, HCIOIB30BaTh aAHAJIOTHIO, 0000IAaTh W KOHKPETHU3HPOBATH
npobnemy. [lesTrenpbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEIICHUS TMPUKIIATHBIX
3a/la4 OpraHU3yeTcs B MpOIlecce M3YYCHHS BCEX TEM Kypca «AnreOpa W Hadaia
MaTeMaTHYECKOTO aHaTN3a».

MECTO YYEBHOT'O KYPCA B YYEBHOM IIJIAHE

B ydeOHOM TuTaHe Ha M3y4YeHHE Kypca aireOpbl M Hadal MaTeMaTH4eCKOro
aHanu3a Ha 6a30BOM ypoBHE OoTBOJUTCS 2 yaca B Henento B 10 kimacce u 3 yaca B
Henento B 11 kmacce, Bcero 3a aBa roja ooyuenusi — 170 yacos.



COJEPXAHME YYEBHOI'O KYPCA
10 KJIACC

Yuciia 1 BBIYUCTICHUSA

Panmonanbubpie uncina. OOBIKHOBEHHBIE M JCCATUYHBIE JIPOOU, MPOLEHTHI,
OCCKOHEUHBIE  TMEepUOANYECKHEe  NpolOu. ApuMeTHYecKue  omepanud  C
parMoHAIILHBIMU YHCTIaMU, TPE0OpPa30BaHMsI YUCIOBBIX BhIpakeHui. [IpuMenenue
Opo0elt ¥ MPOUEHTOB ISl PEIICHMs MPUKIAAHBIX 3a/a4 U3 Pa3IMYHBIX OTpaciien
3HAHWUU U PEajbHOU KU3HU.

JlelictBuTenbHble yuchaa. PanuoHanbHblE W UPPAUMOHAIBHBIE YHUCHA.
ApudmMernueckne ornepanuu ¢ JeHCTBUTENbHBIMU dYHuciHaMmu. [IpubmmkEHHbIC
BBIYMCIIEHUS, TPABUIIA OKPYTJICHUS, TPUKHUJIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUIA.

Crenenb ¢ 1menbiM  mnokazatenem. CrangapTtHas  QgopMa  3amucu
neicTBUTENbHOrO uucia. Hcenonbs3oBanue mnoaxondmeid GopMmbl  3alucu
JEUCTBUTENBHBIX YHCEN JI1 PEIICHUS NPAKTUYECKUX 3a1ad U IPEICTABICHUS
JTAHHBIX.

ApudmeTnueckuii  KOpeHb  HaTypaJlbHOM  cTemeHd.  JleWcTBuUA ¢
apu(pMETUYECKUMH KOPHSIMU HATYpaIbHON CTEICHH.

CuHyC, KOCHHYC M TaHI€HC YHCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC,
ApPKTAHI€HC YHCIIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHbIE TIPEOOPA3OBAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAXKEHUM. OcHOBHBIE
TPUTOHOMETPHUUECKUE (POPMYIIBI.

YpaBHEHHE, KOPEHb ypaBHEHUsA. HepaBeHCTBO, pelIeHWE HEPAaBEHCTBA.
Mertoa MHTEpBAJIOB.

Pemenue nensix 1 1poOHO-pALIMOHATIBHBIX YPAaBHEHUN 1 HEPABEHCTB.

Pemenune npparnmoHanbHbIX YpaBHEHUN U HEPABEHCTB.

Pemienue TpuroHOMETpUYECKUX YPAaBHEHUM.

[IpumeHeHne ypaBHEHHN U HEPABEHCTB K PEIIEHUI0 MAaTEMATHYECKUX 3a1ay
W 33]1a4 U3 PA3IMYHbIX 00JIacTel HAyKU U PeasIbHON KU3HHU.

DYyHKIUU U TPaPUKH

®yHkus, cnocoObl 3aganHus GyHkuuu. ['papuk  QyHkuuu. BsaumuHo
oOpaTHbIe (PYHKIIHH.

OO6nacth ompeneneHuss U MHOXKECTBO 3HaueHui pyukiuu. Hymu ¢yHKIuu.
[TpomexxyTkH 3HaKOIOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKITUH.

CrenenHas (QyHKIUS ¢ HATypaJIbHBIM U IEJbIM MokasaresieM. E€ cBolicTBa u
rpaduk. CoiicTBa U rpauK KOpHsS N-Oi CTENEHHU.



TpuroHomeTpuyeckass OKPYKHOCTb, ONPEICICHUE TPUTOHOMETPUUECKUX
(GyHKIIMH 9MCIIOBOTO apryMEeHTA.

Hauana MmaTeMaTH4ecKoro aHajamnsa

ITocnenoBaTeapLHOCTH, COCOOBI 3aaHus IIOCJIEIOBATEIILHOCTEH.
MoOHOTOHHBIE TTOCJIE0BATEIBHOCTH.

Apudmernueckas ¥ reomeTpudeckas mporpeccun. beckoHeuHo yObIBaroIias
reomeTpudeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH reoMeTpUUYeCcKOM
nporpeccund. Dopmysia CIOXKHBIX NMPOLEHTOB. VCronab30BaHWE MPOTPECCUU IS
pelLIeHUs pealbHBIX 3aJ1a4 MPUKIAJHOIO XapaKTepa.

MHo:kecTBa M JIOTHKA

MHoecTBO, onepanuu Haj MHoXkecTBaMM. Jluarpammbl Jitnepa—BenHa.
[IpuMeHEeHrE TEOPETUKO-MHOKECTBEHHOIO armapara [Jjis OMNUCAHUS PeabHBIX
MPOIIECCOB U SIBJIICHUH, MPU PEIICHUH 3a]]a4 U3 JPYTUX yUeOHBIX TPEAMETOB.

Onpenenenue, Teopema, CIeACTBUE, J0Ka3aTEIbCTBO.



IIVIAHUPYEMBIE PE3YJIBTATHBI

OcBoenne yueOHOro mpeaMmera «MaTemaTuka» OJDKHO OOeCTieurBaTh
JIOCTIKEHUE Ha YPOBHE CPETHEr0 00IIero 00pa3oBaHus CISAYIOMINX TUYHOCTHBIX,
METaNpPEMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3yIHTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pE3yJIbTaThl OCBOEHHUSI MPOrPaMMbl y4eOHOTO TpeaMeTa
«MaremaTrka» XapakTepu3yrTCs:

I'paxkmanckoe BOCIIUTaHUE:

c(hOpPMHUPOBAHHOCTHIO TPAXKIAHCKOW MO3UIIMHM 00YUYaIOIIETOCs KaK aKTHBHOTO
U OTBETCTBEHHOIO WI€HAa POCCHUHUCKOrO OOIIECTBA, MPEACTABICHUEM O
MaTeMaTUYeCKUX OCHOBax (YHKIIMOHUPOBAHUS Pa3IUYHBIX CTPYKTYp, SIBICHU,
NpoIeayp TPaKIAHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI H TIp.), YMEHHEM
B3aUMOJICICTBOBATh C COLUMAJIbHBIMA HWHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIIUSAMHA 1 HA3HAYCHUEM.

[TaTpuoTHYECKOE BOCIIUTAHHUE:!

c(hOpPMUPOBAHHOCTHIO POCCUNUCKOM IpaxaaHCKOM UICHTUYHOCTH, YBOXKCHUS K
MIPOLUIOMY Y HACTOAILIEMY POCCHMCKOW MAaTEMAaTHKH, HEHHOCTHBIM OTHOLIEHUEM K
JIOCTUKECHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCHUIMCKOM MAaTE€MaTUYECKOW IIKOJIBI,
K MCIOJIb30BAaHUIO ATUX JOCTIKCHUN B JIPYTMX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUSL:

OCO3HaHHEM JTYXOBHBIX LIEHHOCTEN POCCUHCKOTO HAPOJa,;
c(hOpPMHUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, JTHYECKOTO  TIOBEACHUSA,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKHU U IE€SITEIbHOCTHIO
y4€HOT0; OCO3HAHHEM JIMYHOTO BKJIaJIa B MOCTPOECHUE YCTOMYUBOIO OYYIIIETO.

DCTETHYECKOE BOCIIUTAHHE:!

ACTETUYECKUM OTHOIIEHHUEM K MHUPY, BKIIOYAsl ACTETUKY MATEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad4, pellIeHUH, pacCyKJIeHUH;
BOCIPUMMYHUBOCTHIO K MATEMaTUYECKHUM aCIleKTaM pa3MYHbIX BUJIOB UCKYCCTBA.

du3nIeCcKoe BOCIUTAHUEC:!

c(hOpPMHUPOBAHHOCTBIO YMCHHUS NPUMCHATh MaTEeMaTUYeCKHUE 3HAHHS B
HWHTEpecax 370poBoro u 6e3omacHoro obpasa KU3HH, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 370pPOBbIO (3I0pOBOC MUTAHHE, COATAHCUPOBAHHBIA PEKUM 3aHATHH U

OT/bIXA, peryJsipHas busnueckas AKTHUBHOCTb); (bu3nuecKoro
COBEPLICHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/10POBUTEIBHON
NEATEIbHOCTHIO.

TpynoBoe BociuTaHUE:



TOTOBHOCTBIO K TPYZy, OCO3HAHHUEM IEHHOCTU TPYIOJIIOOMS; MHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHAILHOM  ACSATENbHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMHU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccun U pealn30BbIBATH COOCTBEHHBIE JKU3HCHHBIC ILJIAHBI,
TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHMYecKoMy OOpa3oBaHHIO U
caM000pa30BaHUI0 Ha TPOTSHKEHUU BCEW >KU3HU, TOTOBHOCTHIO K AKTUBHOMY
YYacCTHIO B PEIICHUH MPAKTUYECKUX 33]a4 MaTEMAaTHUYE€CKON HAIIPABJICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE!

c(OPMUPOBAHHOCTHIO 3KOJOTHYECKON KYJIbTYphl, MOHHMAHUEM BIIUSHUSA
COLMAJIbHO-D)KOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHUE IIPUPOJHOM U COLMAIBHOU
Cpenbl, OCO3HAaHHMEM TJIOOATBHOIO XapakTepa HJKOJOTMYECKUX IMpoOJjeMm;
OpHEHTalMEld Ha MPUMEHEHUWE MAaTeMaTHYECKMX 3HAHUW Ui PEIICHUS 3a/1ad B
0o0JacT  OKpyXaroumed cpeapl, IUIaHUPOBAHMS TOCTYNKOB M OLEHKH HX
BO3MOXHBIX ITOCJICICTBUU JIJII OKPYKAIOLIEH CPEBI.

IlenHocTH HAY4YHOIO MMO3HAHUA:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM W  OONIECTBEHHOM  MPaKTUKH, [OHUMaHUEM
MaTeMaTHYeCKO HayKH Kak c(epbl 4YeIOBEYECKOH MAeSITeTbHOCTH, JITAamoB €&
pPa3BUTUS M 3HAYMMOCTH JUISl PAa3BUTUSA LUBWIM3ALUWH; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKAd W MaTEMaTUYECKOM KyJIbTypOM KakK CpEICTBOM IO3HAHUSA MHUPA;
TOTOBHOCTBIO OCYUIECTBIISATh MPOEKTHYKD U HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHJIMBUIyaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATbHI

MetanpeameTHble pe3yibTaThl OCBOCHMsSI MPOTPaMMbl Y4eOHOTO MpeameTa
«MatemaTHKa» XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIBHBIMU
NO3HAGAMENbHLIMU  OEUCEUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
oelcmeusmMu, YHUGEPCATbHbIMU PeCYIAMUBHBIMU OeUCTNEUAMU.

1)  Vhusepcanvuvie  noznasamensmvle  Oeticmsus, — 0becnedugarom
popmuposanue 6a308bIX KOHUMUBHBIX npoyeccod ooyuaiowuxcs (oceoenue
Memo008  NO3HAHUA ~ OKPYXCaloujeeo  Mupa,  NnpuMeHeHue  J102UHEecKUX,
ucce0o8amenbCKuX onepayuil, ymeHui pabomams ¢ uHgopmayueti).

ba3oBblenornuecKkne1eiCTBUA:

e BBUIBIATh U XapaKTEPHU30BaTh CYLIECTBEHHBIE MPU3HAKA MAaTEMaTUYECKHUX
OOBEKTOB, TMOHATUI, OTHOLIECHUN MEXIy MNOHATHAMH, (OpMYIUPOBATH
ONpeAeNieHUs]  IOHATHM; YCTaHaBIMBaTb CYILIECTBEHHBIM  IPU3HAK
KJaccu(uKanuy, OCHOBaHUA JUisi 00OOUIEHUS M CpPAaBHEHHS, KpUTEPUU
IPOBOJMMOTO aHAJIN3a,



BOCIIPHUHUMATh, (OPMYIUPOBATH M  IPEOOPa3OBBIBATH  CYKJICHHUS:
YTBEPAUTENbHbIE U OTpULIATEIbHBbIC, €AMHUYHbIC, YAaCTHbIE U OOUIUE,
YCIIOBHBIE,

BBISIBISITH ~ MaTE€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3H U
npoTtuBopeursi B (akTax, JJAHHBIX, HAOMIOACHHUSX W YTBEPKICHUSX;
npeajiaraTb ~ KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNH;

JieNiaTh BBIBOJBI C HCIIONH30BAHHEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
UHAYKTUBHBIX YMO3AKIIOUEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;
IPOBOJUTH CaMOCTOSITEITLHO JI0KA3aTebCTBA MaTEMaTHYECKUX
yTBEep)KICHHI (IIPSIMbIC M OT MPOTUBHOTO), BHICTPAMBATh apryMEHTAIIMIO,
NPUBOJNUTH TPUMEPHI M KOHTPIPUMEPHI; O0OOCHOBBIBATH COOCTBEHHBIE
CYXXJICHUS U BBIBOIBI,

BBIOMpaTh CIOco0 pemieHUs y4eOHOU 3amaun (CpaBHHUBATH HECKOJIBKO
BAapUAHTOB peElIeHUs, BBIOMpAaTh Haubosiee MNOAXOASIIIUNA C YUYETOM
CaMOCTOSITEIILHO BBIICJICHHBIX KPUTECPHUEB).

ba3oBrienccienoBaTeIbCKUE I ICTBUS

WCIIOJIB30BaTh BOMPOCKHI KaK MCCIIECIOBATEIHCKANA WHCTPYMEHT IMO3HAHMUS,
dbopMyIpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, MpodiemMy,
yCTaHAaBIWBaTh HMCKOMOE MW  JaHHoe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TMO3HUITUIO, MHCHUE;

IPOBOIUTH CaMOCTOSATEIILHO CTUTAHHPOBAHHBIN DKCIIEPUMEHT,
WCCJICIOBAHUE TI0 YCTAaHOBJIICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
0o0beKTa, SIBICHHS, TIPOIECCa, BBISBICHUIO 3aBHCHUMOCTEH MEXIy
00BEKTaMHU, SIBJICHUSIMH, TIPOIIECCAMH;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH OOOOIIEHUSI U BBIBOBI 110 pe3ysibTaTaM
MIPOBENEHHOTO HAOIONECHUS, WUCCIEAOBAHUS, OICHUBATH JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHMIA;

POTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TaKKe BBIIBUTATh
NIPE/IIIONIOKEHHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBUSX.

Pabota ¢ undopmanuei:

BBISIBIISATH Je(UIIATH HHPOPMAIINH, TAHHBIX, HEOOXOIUMBIX JIJIsT OTBETA Ha
BOIIPOC U JJI PEIICHUS 3a]1a4H;

BbIOMpaTh ~ WMHPOpPMAIMIO W3  UCTOYHWKOB  PA3IMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OpMAIHIO
pa3TUYHBIX BUIOB M (OPM IIPEICTABIICHHUS;

CTPYKTYPUPOBAaTh HHPOPMAIIUIO, TPEJCTABIATH €€ B Pa3IMYHBIX (PopMax,
WUTIOCTPUPOBATH TpadUUuecKy;



2)

OIICHUBATh HaJIEXKHOCTh uHbopMaIu 1o CaMOCTOSITETILHO
c(hOpMyITUPOBAHHBIM KPUTEPHUSIM.
Vuueepcanvnvie  KOMMYyHuKamug@Huwle  Oelicmeus, obecneuusarom

CPOPMUPOBAHHOCIL COYUATLHBIX HABBIKOS 00YUAIOUWUXCAL.
OOurenue:

BOCIIPUHUMATh M  (QOPMYJIHPOBATH CYXKIEHHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOIIEHMS; SICHO, TOYHO, TPAMOTHO BBIpa)XaTh CBOIO
TOYKY 3PEHHUSI B YCTHBIX WM MHUCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUA IO
XOJly peleHus 3a1a4i, KOMMEHTHPOBATh MOJyYEHHBIN PE3yJIbTarT;

B X0/ OOCYKJIEHHs 3a7]aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaeMON TEMBI,
npoOsIeMbl, perraeMoi 3ajjauu, BLICKAa3bIBaTh UJICH, HAIICJICHHbIEC HA TIOUCK
pElIEHNs]; COMOCTABJIATH CBOM CYXKICHHS C CYXICHUSMH JPYrUX
YYAaCTHHKOB JHayiora, OOHapy>KMBaTh pa3IMuMe€ U CXOJCTBO IO3HIIMM; B
KOPPEKTHOU popme popMyIHpoBaTh pa3HOTIACUS, CBOU BO3PAKEHUS;
MPEACTABIATh  pE3ydabTaTbl  pELICHUs  3a4adyd,  JIKCIEPUMEHTA,
UCCJIEIOBaHUsI,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a]1a4 MPE3EHTAIIMN U OCOOCHHOCTEN ayAUTOPHH.

CoTpyIHHYECTBO:

3)

NOHUMAaTh W WCIONB30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHIUBUyaIbHON pabOThl MpU pENICHUH YUYeOHBIX 3a/1ay; IPUHUMATh 11ETh
COBMECTHOM JEATEIBHOCTH, IUIAHHUPOBATh OPTraHW3allUI0 COBMECTHOMN
paboTHl, pactpenesaTh BUABI padoT, JOTOBApUBATHCS, 00CYKIaTh MPOIIECC
U pe3yJbTat paboThl; 0000IaTh MHEHUS HECKOJIBKHX JTIOJIEH;
y4acTBOBATh B TPYIIOBBIX (hopMax paboThl (00CyacHHS, OOMEH MHEHHUIA,
«MO3TOBBIC IITYpPMbD» M WHbBIC); BBINOJHATh CBOK 4YacTh pPabOThI M
KOOPJIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH UiI€HAMHU KOMAaH/IbI,
OIICHMBATh KA4YECTBO CBOETO BKJIaJa B OOIIMI MPOMYKT MO KPUTEPHSIM,
c(hopMyITUPOBAHHBIM YYACTHHKAMU B3aUMOJICUCTBHSI.

Yuusepcanonvie  pezynamuenvie  Oeiicmeus, obecneuusaom

Gdopmuposarue cCMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuzanus:

COCTaBJIATH IIJIaH, aJITOPUTM PCIICHUSA 3a1a4u, BBIGI/IpaTL croco0 peumcHus €

y4€TOM HUMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOW MH(pOpMAIUH.
CaMOKOHTPOJIb:

BJIAJE€Th HABBIKAMHU TIO3HABAaTEJIbHON pediaekcuu Kak OCO3HaHHS
COBEpLIAEMBIX JIEUCTBUH M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJa/J€Th CHOCOOAMM  CaMOINPOBEPKH, CAaMOKOHTPOJS Ipolecca U
pe3yJibTara peleHnss MaTEMaTUIECKOM 3a1auu;



e INPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPU PELICHUH
3a71a4d, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENILCTB, JaHHBIX, HAMJICHHBIX OITMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLICHUBAaTb COOTBETCTBUE pe3yJibTaTa LEJIU U YCIOBUSIM, OOBSCHSTH
IIPUYMHBI JIOCTHXKEHUSI WIM HEIOCTHKEHUS PE3yJIbTAaTOB JESATEIbHOCTH,
HAXOJUTh OIMUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NNPEJMETHBIE PE3YJIBTATBI

OcBoenne ydueOHOTO Kypca «Anredpa U Hauajsa MaTeMaTHYECKOTO aHAIHM3a»
Ha YPOBHE CpPEIHEro oO0miero oOpa3oBaHUs JOMKHO OOECIEYUBATH JOCTHUKEHUE
CIIEYIOIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB!

10 KJIACC

Yucia 1 BBIYMCICHUSA

OneprpoBaTh TNOHATHUAMH. PALMOHAIBHOE U JEWCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAsI M IECATUYHAs APOOb, MPOLEHTHI.

BoimonusaTe  apudmernyeckue — omepaldd € PAalUOHAIBHBIMH |
JNEUCTBUTEIIbHBIMU YUCIIAMU.

BoinonHATe NpUOIMKEHHBIE BBIUMCIIEHUS, UCIIONIB3Ys MpaBUia OKPYIJIECHUS,
JenaTh NPUKUAKY U OLICHKY PE3YJIbTaTa BIYMCICHUN.

OnepupoBaTh MOHATUSAMH: CTENEHb C LEJIbIM IIOKa3aTeNIeM; CTaHJIapTHas
dopma 3amucu JEHCTBUTENBHOTO 4YHCIA, KOPEHb HATypajJbHOW CTEIEHH,
UCIOJIb30BaTh MOAXOIALIYI0 (POPMY 3aMUCH JIEHCTBUTENIBHBIX YNCEN AJISl PEIICHUs
NPAKTUYECKUX 33/1a4 U MIPEACTABICHUS TAHHBIX.

OneprpoBaTh NOHATUSAMH. CUHYC, KOCHHYC U TAHT€HC MPOU3BOJIBHOTO YIJIA;
UCTIOJIb30BaTh 3aIllMCh MTPOU3BOJIBHOTO YIJIa Yepe3 0OpaTHbIe TPUTOHOMETPHUECKHE
byHKIUH.

YpaBHeHUs U HEPABEHCTBA

OneprpoBaTh MOHATHUIMU. TOXKAECTBO, YPaBHEHHE, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UPPALMOHATIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE
YPaBHEHHE;

BoinonHsaTe npeoOpa3oBaHusi TPUTOHOMETPUUECKUX BBIPAKEHUN U peliaTh
TPUTOHOMETPUUECKUE YPABHEHUS.

BoinonsaTe npeoOpa3oBaHUs ILENbIX, PAMOHAIBHBIX W UPPALUOHATBHBIX
BBIDQXKECHUN W pelaTh OCHOBHBIE THINBI  LEJBIX, PAalMOHAIBHBIX U
UPPALMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

[IprMeHATh ypaBHEHUS U HEPABEHCTBA Ul PELICHUs MaTEeMaTUYECKUX 3a1ay
W 33]1a4 U3 PA3IMYHbIX 00JIacTell HAyKU U PeaibHON KU3HHU.



MopenvupoBaTh pealibHbIe CUTyalldd Ha S3bIKE€ anreOpbl, COCTaBISAThH
BBIPAKEHUS, YpaBHEHMs, HEPAaBEHCTBA IO YCJIOBHMIO 3a7add, MCCIEI0BaTh
NOCTPOEHHBIE MOJIENIH C UCIIOJIb30BAHUEM alllapaTa ajreopsbl.

DOYyHKIUU U TPAPUKHU

OnepupoBath MOHATUSAMH. (YHKIHS, CIIOCOOBI 3a/aHus (PYHKIUH, 00JaCTh
OTpeNeNeHNs] U MHOXXECTBO 3HA4YeHHM (QyHKIUHU, Tpaduk (QyHKIUH, B3aUMHO
oOpaTHbIe PYHKIUU.

OnepupoBaTh TMOHATUSAMH. YETHOCTh W HEUYETHOCTh (YHKIUH, HYJIU
GyHKIIUA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA.

Ucnonb3oBath rpaduky GyHKIMIA 715 pelIeHUs ypaBHEHUH.

Ctpouth U 4MTaTh TpaUKU JIUHEHHON (YHKIIMHU, KBAJPATUUHON (PYHKIIUH,
CTENEHHOW (PYHKIUU C IIEJIBIM MTOKA3aTEIIEM.

Ucnonb3oBate rpaduku GyHKOUNE I HUCCIENOBAHUS TPOIECCOB U
3aBUCHUMOCTEH MpU PEIICHUU 33Ja4 U3 JIPYTHX Yy4EeOHBIX MPEIMETOB U pEaIbHOM
KU3HU; BBIpakaTh GOpMyIaMHu 3aBUCUMOCTH MEXy BEIMYNHAMMU.

Havajia MaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh MOHATUAMM. [OCIEAOBATENBHOCTh, apudmeTHyeckas u
reoMeTpuYecKas Mporpeccuu.

OnepupoBaTh MOHATUSAMH. OECKOHEYHO YyOBIBaIOIIasi TreoMeTphYecKas
nmporpeccusi, cyMMa OECKOHEYHO yOBIBAIOIICH reOMETPUUECKON MPOTPECCUH.

3ajaBaTh MOCIEA0BATEILHOCTH PA3IMUYHBIMU CIIOCOOaMU.

Hcnonp30BaTh CBOMCTBA MOCIEA0BATEIBHOCTEN U MPOIPECCUM ISl PELICHUS
peanbHBIX 3334 NPUKIIATHOTO XapaKTepa.

MHoxkecTBa U JIOTHKA

OnepupoBath MOHATUSAMH: MHOXKECTBO, ONEpPaAIlMU HAJl MHOKECTBAMH.

Hcnonb3oBaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar JJid  ONHCaHUs
peanbHBIX TPOILIECCOB W SIBJICHUW, MPU pEUICHUM 3aJady U3 JAPYruX YueOHBIX
pPEAMETOB.

OnepupoBarh  MOHATHUSIMHU: ONpENENICHNE,  Teopema, CIIEJICTBHE,
JI0Ka3aTeIbCTBO.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne KoJsnuecTBo yacos DJIEKTPOHHBIE
/' H (mudpoBrbie)
n anMeHOBaHHMePa3/1e/i0B U TeMIIPOrpPaMMBbl Bce | Konrpoabmbie | Tpakrmueckme | GpasoBaTeLHbIEpECYD
I ro padoThbI padoThI CBI
1 MHoOkecTBa pallMOHAJIbHBIX U ACHCTBUTEIBHBIX YHUCEII. 14 1 bubmnoreka LJOK
PannoHansHbIeypaBHEHNS 1 HEPABEHCTBA https://m.edsoo.ru/1568aba3
bubmnoreka LJOK
2 Oynkiuu 1 rpaduku. CTENeHb ¢ IebIM MoKa3aTeaeM 6 https://m.edsoo.ru/1568aba3
3 ApudmeTnueckuil KOpeHb N—0il CTENEeHN. 18 1 bubnuorexa [JOK
HppanuoHanbHbieypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
4 DopMyIBITPUTOHOMETPUH. T pUrOHOMETPUUECKUEYPABHE 29 1 bubnuorexa [IOK
HUS https://m.edsoo.ru/1568aba3
5 ITocnenoBaTenbHOCTH U IPOIPECCUU 5 Bubmmorexa LIOK
A porp https://m.edsoo.ru/1568aba3
Bbu6mmorexa [JOK
IT 7 1
6 OBTOpEHHE, 0000IICHNE, CUCTeMAaTH3AIMA3HAHUT 3 https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0



https://m.edsoo.ru/1568aba3
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https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3







INIOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
DJIeKTPOHHbIE
e KounyecTBO 4acoB Jlara p
n/ | Tema ypoka H3y4eH wpposLIe
. yp Beero KouTtposbh IIpakTHyeck Hﬂy 0BpazoBaTEaBHbIE
ble padoThl e padoThbl pecypeb
MHOX€eCTBO, onepanuu Haj bubnuorexa [JOK
1 MHOXKeCTBaMU. J[marpaMmmbl 1 https:.//m.edsoo.ru/746d5d
Olinepa—BenHa ce
Parmmmonansubie unciaa. OOBIKHOBEHHBIC bubmuoreka [JOK
2 U JECATUYHBIEC IPOOH, TTPOIICHTHI, 1 https:.//m.edsoo.ru/be8880
OCCKOHEYHBIC TTEPUOIUYECKHE IPOOH 93
Apudmernueckue onepamyu ¢ bubnuoreka [IOK
3 paMOHAIBHBIMHA YU CIIAMH, 1 https.//m.edsoo.ru/4d7f95f
npeoOpa3oBaHMs YUCITOBBIX BRIPAKCHUI e
[IpumMeHeHue apoOeii U IPOLICHTOB IS
P P P bu6mmoreka [JOK
pelieHust MPUKIAIHBIX 3a/1a4 U3
4 . . 1 https://m.edsoo.ru/44dd10
pa3IUYHBIX OTpaciiel 3HAHUH U 46
peaTbHOM KU3HU -
[IpumeHeHnue apoOeii U IPOLICHTOB IS
P P P bu6nmmoreka [IOK
pelieHust MPUKIAIHBIX 3a/1a4 U3
5 . . 1 https://m.edsoo.ru/d99d8c
Pa3IUYHBIX OTpaciiel 3HAHUH U 24
peaTbHON KU3HU —
. bubmuoreka [JOK
HelictBuTenbHble yncaa. PalimoHanbHbIe
6 1 https://m.edsoo.ru/2f36a36

H UppadrOHAJIbHBIC YHCJIa

f



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/2f36a36f
https://m.edsoo.ru/2f36a36f

Apudmernueckue oneparuu ¢

bu6mmoreka [JOK

7 . https.//m.edsoo.ru/ad7al2d
JIeCTBUTEIILHBIMU YNCIIAMU 9
[TpuGnmxEHHBIC BEIYUCIICHUS, TPABUIIA bubnuorexa [IOK
8 OKpYTJICHUS, IPUKU/IKA U OLICHKA https://m.edsoo.ru/cb723fb
pe3ynbTaTa BBIYMCICHHUI d
ToxnaecTBa U TOKIECTBECHHBIE bubmmorexa [JOK
9 A A https://m.edsoo.ru/3a23acl
npeoOpa3oBaHuUs 5
bu6nmoreka [JOK
10 | VYpaBHeHHe, KOPEHb ypaBHEHHS https://m.edsoo.ru/11ac68b
e
bu6mmoreka [JOK
11 HepaBeHcTBO, penieHre HepaBeHCTBa https://m.edsoo.ru/50bdf26
d
bu6mmoreka [JOK
12 MeTto MHTEpPBAJIOB https://m.edsoo.ru/775f5d9
9
Pemrenue nensix u ApoO6HO- bubmnorexa [JOK
13 palMOHAIBHBIX YPABHEHUN U https://m.edsoo.ru/6ec7al0
HEPABEHCTB 7
KonrponbHas pabora no Teme
"MHoOXecTBa pallMOHAIbHbBIX U bubmorexa HOK
14 . pall https.//m.edsoo.ru/1914a3
JeMCTBUTENBHBIX YKcel. ParonansHbIe 89
yYpaBHEHHUS U HEPABEHCTB" o
DyHKIMA, CTTOCOOBI 3aaHus (QYHKIIMH bubmorexa HOK
15 | YR Y, https://m. edsoo.ru/226eesb

B3anmuo oOpaTHbIe PyHKITUN

f
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https://m.edsoo.ru/775f5d99
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https://m.edsoo.ru/6ec7a107
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https://m.edsoo.ru/1914a389
https://m.edsoo.ru/1914a389
https://m.edsoo.ru/226eeabf
https://m.edsoo.ru/226eeabf

I'paduk pynkunu. ObmacTh
OIIpEIEJIEHUS] 1 MHOYKECTBO 3HAUEHUI

bu6nunoreka [JOK

16 https.//m.edsoo.ru/763e75e
¢byukaun. Hymu dyakaun. [TpomexxyTku o
3HAKOMOCTOSIHCTBA -
bu6mmorexa [{OK
17 | Yéruele u HeUETHBIC (QYHKIIMU https.//m.edsoo.ru/ff4564a
d
CTteneHsb ¢ 1eNbIM IMoKa3aTeNeM. bubmuoreka [{OK
18 | CrannmaptHas Gpopma 3anmucu https://m.edsoo.ru/66446d
NeHCTBUTEIBLHOTO YHCIIa 3e
Hcnonb3oBanue noaxoasiei Gopmsl
3aIMCU JCHCTBUTEIBHBIX qnceg) ):[?1;1 bubmorera [JOK
19 A https://m.edsoo.ru/6eadc6f
pENICHUS TPAKTUYECKHX 3a7a49 U 1
TMPEACTAaBICHUS JaHHBIX -
CrenenHast GyHKIUS C HATypaIbHBIM U bubnuorexa [JOK
20 LenbpIM noka3areneM. E€ cBoiicTBa u https://m.edsoo.ru/3f25a04
rpaduk 7
Apudmernaeckuii KOpeHb HATYPATHHON bubmorexa HOK
21 P P P https://m.edso0.ru/d82c36
CTCTICHH
d4
Apudmernueckuii KOpeHb HATYpaJIbHON bubmorexa IOK
22 | P P P https://m.edsoo.ru/fe7fcad
CTCTICHH
b
CpoiicTBa apu(MeTHIeCcKOro KOpHs bubmorexa [JOK
23 P P https://m.edsoo.ru/d0f0b26
HATypaJbHOHN CTETICHU 0
CBoiicTBa apuPMETHIECKOTO KOPHS bubmorexa HOK
24 P P https.//m.edso0.ru/c33898

HaTypajJbHOH CTEeNeHU

65



https://m.edsoo.ru/763e75ee
https://m.edsoo.ru/763e75ee
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https://m.edsoo.ru/66446d3e
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https://m.edsoo.ru/d82c36d4
https://m.edsoo.ru/d82c36d4
https://m.edsoo.ru/fe7fc4db
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https://m.edsoo.ru/d0f0b260
https://m.edsoo.ru/d0f0b260
https://m.edsoo.ru/c3389865
https://m.edsoo.ru/c3389865

CaoiicTBa apu(hMETHUECKOTO KOPHS

bu6mmoreka [JOK

25 . https://m.edsoo.ru/444c4b
HaTypaJIbHOW CTENEHU 9
. bu6mmoreka [{OK
JleticTBus ¢ apupMEeTHUESCKIMHU _
26 N https://m.edsoo.ru/54b815
KOpHSIMU N—OM CTENEeHU -
. bubmuoreka [JOK
JleticTBus ¢ apupMeTUIECKIMHU _
27 = https://m.edsoo.ru/83105a
KOpPHSMU N-0M CTETIEHU 06
. bubmuoreka [{OK
JleiicTBus ¢ apupMeTHUECKUMU _
28 N https://m.edsoo.ru/2ablc7b
KOpPHSIMU N—Oi1 CTeNEHU c
. bu6mmoreka [JOK
JleiicTBust ¢ apuMEeTHIECKUMU _
29 N https://m.edsoo.ru/each053
KOPHSIMH N—OM CTETIeHU c
JeiicTBus ¢ apudMeTHIecKuMu bubmorexa [JOK
30 13 https://m.edsoo.ru/8abadab
KOpHSIMU N—OM CTENeHU 1
Pemenue nppannoHaabHEIX YPaBHEHUI Bubmmorera HOK
31 pp yp https://m.edsoo.ru/69106ae
Y HEPaBEHCTB -
Pemrenue uppanoHaiabHbIX YPaBHEHUH Bubmaorexa LJOK
32 pp P https.//m.edso0.ru/9362fea
Y HEPABEHCTB 9
Pemenve nppannoHaibHBIX YPaBHEHUH Bubmzorexa IOK
33 PP P https.//m.eds00.ru/78d9b3
Y HEPaBEHCTB 91
Pemmenue nppaninoHaabHBIX YPaBHEHUI Bubmaotexa [IOK
34 pp yp https://m.edsoo.ru/de7ca33

Y HEPABEHCTB

e



https://m.edsoo.ru/444c4b9c
https://m.edsoo.ru/444c4b9c
https://m.edsoo.ru/54b815c5
https://m.edsoo.ru/54b815c5
https://m.edsoo.ru/83105a0e
https://m.edsoo.ru/83105a0e
https://m.edsoo.ru/2ab1c7bc
https://m.edsoo.ru/2ab1c7bc
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https://m.edsoo.ru/8a5ada51
https://m.edsoo.ru/8a5ada51
https://m.edsoo.ru/69106ae7
https://m.edsoo.ru/69106ae7
https://m.edsoo.ru/9362fea9
https://m.edsoo.ru/9362fea9
https://m.edsoo.ru/78d9b391
https://m.edsoo.ru/78d9b391
https://m.edsoo.ru/de7ca33e
https://m.edsoo.ru/de7ca33e

Pewienne nppalMOHaIBHBIX YPaBHEHUN

bu6mmoreka [JOK

35 https://m.edsoo.ru/87e5e52
Y HEPaBEHCTB q
bubmnoreka [IOK
36 CoiicTBa u rpaduk KOpHs N-0ii CTeTeHU https:.//m.edsoo.ru/ebOcc5e
3
bu6munoreka [JOK
37 CgoiicTBa 1 rpaduK KOpHs N-0i CTETICHU https://m.edsoo.ru/5f29b9b
5
KonrtponbHas pabora no Teme
"Apudmernueckuil KOpeHb N—oii bubmorexa HOK
38 P P https://m.edsoo.ru/f13af63
crereHu. MpparnuoHanbHble YpaBHEHUS 0
Y HEpAaBEHCTBA" B
CuHycC, KOCUHYC U TaHT'€HC YHUCIIOBOTO bubmorexa HOK
39 v KOSy https://m. edsoo.ru/5f605ed
apryMeHTa 0
CuHyc, KOCHHYC ¥ TaHT€HC YUCIIOBOTO bubmorexa [IOK
40 e Y https.//m.edsoo.ru/ecof4d7
apryMeHTa 3
ApKCHHYC, apKKOCHHYC U apKTaHI€HC bubmorexa HOK
41 | CPEOMYEAP yemap https://m.edso0.ru/b8f5d49
YHCIIOBOTO apryMEHTa a
ApKCHHYC, apKKOCHHYC U apKTaHI€HC bubmorexa HOK
42 P ye,ap yeuap https://m.edsoo.ru/f 1ff922
YHCIIOBOTO apryMeHTa 0
Tpuronomerpuyeckast OKpy>KHOCTb, bubnuoreka [IOK
43 OIpeIEJICHUE TPUTOHOMETPUUECKUX https://m.edsoo.ru/6df195a

(YHKIMIA 9HUCIOBOTO apryMeHTa

0



https://m.edsoo.ru/87e5e52d
https://m.edsoo.ru/87e5e52d
https://m.edsoo.ru/eb0cc5e3
https://m.edsoo.ru/eb0cc5e3
https://m.edsoo.ru/5f29b9b5
https://m.edsoo.ru/5f29b9b5
https://m.edsoo.ru/f13af630
https://m.edsoo.ru/f13af630
https://m.edsoo.ru/5f605ed0
https://m.edsoo.ru/5f605ed0
https://m.edsoo.ru/ec9f4d78
https://m.edsoo.ru/ec9f4d78
https://m.edsoo.ru/b8f5d49a
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https://m.edsoo.ru/f1ff9220
https://m.edsoo.ru/f1ff9220
https://m.edsoo.ru/6df195a0
https://m.edsoo.ru/6df195a0

Tpuronomerpuyeckas OKpy>XKHOCTb, bub6nuorexa [IOK
44 ONpeACICHUE TPUTOHOMETPUUECKHUX https://m.edsoo.ru/6b61c5
(YHKITUH YHUCI0OBOTO apryMeHTa 78
bubmnoreka [IOK
OCHOBHBIEC TPUTOHOMETPUIECKUE
45 https://m.edsoo.ru/6ed2b3
(bopmyIbl
ba
Bbu6nuoreka [JOK
OCHOBHBIE TPUTOHOMETPHUICCKHE
46 https://m.edsoo.ru/fcdd2a2
hopmyTbr o
bu6nmoreka [JOK
OCHOBHbIE TPUTOHOMETPUUECKHE
47 https.//m.edsoo.ru/b8a0ff2
hopmytbr ;
bu6mmoreka [JOK
OCHOBHBIE TPUTOHOMETPUUECKHE
48 https://m.edsoo.ru/12d141
(bopmyIBI
3c
1T CO6 A30BAHUEC TPUT'OHOMETPHUUYCCKUX BH6HH0TeKa HOK
49 peobp . P P https://m.edsoo.ru/e248c5f
BBIPAXKECHUI c
bubmnoreka [IOK
IIpeoOpa3oBaHre TPUTOHOMETPHUYCCKUX
50 N https://m.edsoo.ru/09basb
BBIPQKCHU I
3d
bu6mmoreka [JOK
[IpeoOpa3oBaHre TPUTOHOMETPUUICCKUX
51 . https://m.edsoo.ru/1f4655d
BBIPAKCHHH a
[Ipeo6pa3oBanue TPUTOHOMETPUYECKUX bubmorexa [JOK
52 . https://m.edsoo.ru/76ce995
BBIPOKECHUH 3
IIpeoOpa3oBaHye TPUTOHOMETPHUUCCKHX bubmorexa [JOK
53 | | Peoop P P https://m.eds0o.ru/8fa598b

BBIpaKCHUN

5



https://m.edsoo.ru/6b61c578
https://m.edsoo.ru/6b61c578
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https://m.edsoo.ru/1f4655da
https://m.edsoo.ru/1f4655da
https://m.edsoo.ru/76ce9958
https://m.edsoo.ru/76ce9958
https://m.edsoo.ru/8fa598b5
https://m.edsoo.ru/8fa598b5

Pewenne TpUroHOMETpUYECKUX

bu6mmoreka [JOK

94 . https://m.edsoo.ru/6baefel
ypaBHEHUN 9
bubmnoreka [IOK
PernieHne TpUroHOMETPHUUECKUX
55 . https://m.edsoo.ru/alf8d14
ypaBHCHHI 1
bu6munoreka [JOK
Perienne TpUroHOMETPHUYECKUX
56 . https://m.edsoo.ru/65a0f2d
ypaBHEHHI 0
PemenueTpuroHoMeTpUIeCKIXypaBHECH bubmorexa [JOK
57 . P P P https://m.edsoo.ru/0d8a77
ui
od
bu6mmoreka [JOK
PemennerpuroHoMeTpuIeCKIXypaBHEH
58 . https://m.edsoo.ru/cec2877
ui
4
PemeHneTpuroHoMeTpUIEeCKIXypaBHEH bubmorexa HOK
59 . P P b https://m.edsoo.ru/e6eec65
ui
0
O600menue mo remam "OCHOBHbBIE
TPUTOHOMETPHUUECKUE (OPMYJIBI. bubnmnoreka [JOK
60 Tpuronomerpuyeckue https.//m.edsoo.ru/aed4ac4
ypaBueHus"'/Beepoccuiickas c
npoBepoyHas pabora
KonTponbhas pabota no teme
"®dopMyIbl TPUTOHOMETPUH. bubnuoreka [IOK
61 Tpuronomerpuueckue https:.//m.edsoo.ru/b46a82
ypaBueHus'/Beepoccuiickas 28

npoBepoyHas pabora
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https://m.edsoo.ru/a1f8d141
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https://m.edsoo.ru/ae44ac4c
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https://m.edsoo.ru/b46a8228

Apudmernueckas 1 TeOMETPUIECKast
nporpeccuu. Mcrnonb3oBaHue

bu6nunoreka [JOK

62 1 https:.//m.edsoo.ru/d36669f
IPOTPECCUU TSI PEILICHHSI PEaTbHBIX 3
3aJa4 NPUKJIAHOTO XapaKTepa B
beckoneuno yosIBaromias
reomeTpuueckas nporpeccusi. Cymma bubmorexa HOK
63 P porp oL 5 1 https://m.edsoo.ru/1cbf72b
OecKOHEYHO yObIBaroLIEH 1
F€OMETPUUYECKON ITPOTrPECCUU a
bubmnoreka [IOK
64 DopMyJIacI0KHBIXIIPOLICHTOB 1 https://m.edsoo.ru/538fc43
7
Bbu6mmorexa [JOK
65 dopMyIacIOKHBIXITPOIICHTOB 1 https://m.edsoo.ru/c2627ec
a
O06o001eHue, cucTemMaTu3alus 3HaHUH 3a bubmmorexa [IOK
66 | Kypc anreOpbl U Hayvanl 1 https://m.edso0.ru/33e662
MaTemaTuueckoro aHanusa 10 kimacca %
bu6nmoreka [JOK
67 | HWroroBaskoHTpOIbHAsIpabOTa 1 https://m.edsoo.ru/188bbf6
C
O00011eHne, cucTeEMaTH3alia 3HAHUH 3a bu6mmoreka [JOK
68 KypcC aJireOpbl ¥ Havaj 1 https://m.edsoo.ru/49f1b82
mMareMaTrueckoro aHanu3a 10 kimacca 7
OBILEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOANYECKHUE MATEPHUAJIbBI VI YUYUTEJA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET
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