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Pabouas nporpamMma y4eGHOM AMCHHMIUIMHBI «MaTeMaTHKa» SBISETCS YacThIO OCHOBHOM
npodeccroHanbHON 06pa3oBaTeTbHON MPOrpaMMBI ISl IOATOTOBKH (GakalaBpoB 10 HAIPABICHHIO
noarotoeku 44.03.01 Ilenaroruyeckoe obpasoBanue. [Ipoduns: Hauansnoe o6pazosanue o4yHOlM /
3a09HO# hopM 0OyUeHHS.

Pa6ouas nmporpamma y4eGHON MuCIMILIMHEI paspaboTana B cooTBeTcTBur ¢ ®T'OC BO 1o
HanpasiIeHHIo noarotoBku 44.03.01 Ilenarormueckoe oOpa3soOBaHHE, YTBEpPXKIECHHBIM IPHUKA30M
Munucrepcrsa o6pasosanus u Hayku PO ot 22.02.2018 Ne 121 «O6 yrBepxaenun denepanbHOro
rOCYJJapCTBEHHOr0 00pa30BATENbHOTO CTaHAapTa BEICIIETO 00pa3oBaHWs — 6OakanaBpuaT IIO
HarpaBJICHUIO MOAroToBKHU 44.03.01 INemaroruyeckoe o6pazoBaHuey (C U3M. H JIOIL, BCTYIL. B CHITY C
01.09.2021), IlpodeccrHonaNbHEIM CTAHAAPTOM, YTBEPKACHHBIM IPHKa30M MuHHCTEpCTBA Tpyaa u
conmanbHOH 3amuThl Poccuiickoit @enepanuu ot 25.12.2014 Ne 11158 «O BHECEeHHH H3MEHEHHS B
npuka3s MuHHCTEPCTBA TPyJa M COUMATbHOM 3ammuThl Poccuiickoit @enepauun ot 18 oxtsa6ps 2013
r. Ne 544n «OO6 yreepxaeHur TpodeccHoHaNbHOro cranmapra “Tlemaror (memaroradeckas
IEATENBHOCTD B Cepe NOMKOIBLHOT0, HAYaJbHOTO 06INEro, OCHOBHOTO OBIIET0, CPEHEro 0BIIero
o6pasoBanus) (BOCIHTATENb, yuuTeNb) » (3aperucrpuposan 19.02.2015 Ne 36091).

COCTABUTEIJIb:
IOoLeHT Kadeaphl HauabHOro 06pa3oBaHus, KaH. el. HayK, JoueHT boxko Bepa [eHHaqunesHa

VTBepikaeHa Ha 3aceaHuy kadeAps! HauyalbHOTO 00pa3oBaHus
IIpoTokomn oT «%» V3 2026 1. Ne 14
3aBexyronuii kaheapoi Ha4aIBHOTO 06pa30BaHUs =T JLH. Sxumenko
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Onobpena Ha 3acenanyy y4e6HO-METORHIECKOM KoMuccun MHCTUTYTa ENaroruKy i ICHXONIOTHE

ITporokoin ot «34» 03 2026 1. Ne 20

IIpencenarens y4e6GHO-METOINYECKON KOMUCCHH
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h
WHCTHTYTA IEJarOTHKY M ICUXOJIOTHH B.A. Ipsiaenko
TIOAITHCB)

COTI'JTACOBAHO:
Jupexrop JlenapramMeHnTa 06pa3oBaHus B.B. Cagenkos
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1. Heaun u 3a5a4m y4eOHOI M CHUITHHBI

Heabro u3ydeHus: AUCHUILUIMHBI SBIAETCS (GOPMHUPOBAHME CHUCTEMATU3UPOBAHHBIX
3HAHUI OCHOB MAaTeMaTHKU C YYETOM COJIepKaTelbHON CHelU(pUKHN MPEnojiaBaHusl ee B
HAaYaJIbHOM IIKOJIE I TPAMOTHOTO, TBOPYECKOTO OOYYEHHUS M BOCIUTAHUS MIIAJIINX
IIKOJIbHUKOB, JJI JTajdbHENIIel paboThl 1O yriayOJeHUIO0 U PACIIUPEHUI0 MaTEMAaTUYECKUX
IIOHSATHH.

3agaum. pa3BUBaTh Yy CTYIACHTOB KYJIbTYpY MBIIUICHHS, CIOCOOHOCTh K
0000IIeHsIM, aHaIu3y, BOCHPUATHIO WHOOpMaruu; GOpMHPOBATH TMPEACTABICHUE O
MaTeMaTUKe KaK HEOThEMJIEMOW YacTH OOIIeYeIOBEUeCKOW KYIbTyphl; (HhOpMUPOBATH
CUCTEMBbI 3HAHUN U YMEHHH, CBSI3aHHBIX C COAEP)KaHUEeM HA4aJIbHOTO Kypca MaTeMAaTHKH;
CIIOCOOCTBOBATh TMPUOOPETCHUIO OMbITa TMPUMEHCHHUS MATEMaTHYCCKUX 3HAHWUN U
MaTeMaTHYeCKOTO0 MOJCIMPOBAHUSA JUIsl  pEHIeHUS YYeOHO-TIPAKTUUYSCKUX  3ajad,
CTUMYJIAPOBATh CAMOCTOSITEIBHYIO JIEATEILHOCTh CTYJAECHTOB IO OCBOCHHUIO COJACPKAHUS
JTUCIUTUTUHBI U (GOPMHUPOBAHUIO HEOOXOJUMBIX KOMITETCHIIHH.

2. Mecto mucuuniannbl B cTpykrype OITOII

Jucnummmaa «MaTtemMaTukay BXOJIUT B 0013aTE€IIbHYIO YaCTh U OTHOCHUTCS K MOJTYJIIO
npeameTHo-MeToauueckux aucuuiuing (b1.0.07.03).

HeoOxonuMpIMU  yCIIOBUSIMUA I  OCBOCHUSI JUCHUUIUIUHBL SIBJSIOTCS: 3HAHMS,
chopMUpOBaHHBIE B MPOLIECCE M3YUYCHUS MATEMAaTUKU B 00IIe0Opa30BaTEIbHON IIKOJIE;
YMeHHMsl TPOBOJUTH MPOCTEUIINE JIOTUYECKHE YMO3aKJIIOUYEHHUS, HABBIKM YCTHOTO U
MUCbMEHHOTO CYETa.

Coneprkanue TUCIUIUIMHBI CITY>KUT OCHOBOM JJIs1 OCBOEHUS AUCIUIUINH «MeToauka
npenojaBaHus yuyeOHoro mpeaMera «MaremaTtvika» B HayaJdbHOW IIKOJIE», TMpHU
MIPOEKTUPOBAHUU COJICPKAHUS YPOKOB B TIEPHO]T TPOXOKICHHUS MEAArOri4ecKor MpakTUKU
B 1-2-X Kjaccax, MeJarormyeckoi MpakTUKH B 3-4 Kiaccax, MPEIJIUIUIOMHON MPAaKTHUKHU,
IIPU OpPTaHU3aIMK YIeOHOTO Mpoliecca B JayIbHEHIIeH mpodeccuoHalbHON AeITEIbHOCTH,
npu crave ['NA.

3. IlepeyeHb INIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHsl M0 TUCHUILINHE (MOIYJIIO),
COOTHECEHHBIX ¢ MHANKATOPAMU A0CTHKEHUS KOMIIeTEeH Ul

Kon mo ®I'OC BO NuaukaTop nocTHKeHUS Pesyaprarel 0dyuenus no
AUCHHUILINHE
YHuBepcalbHbIE

YK-1.1. JleMOHCTpUpYET | 3HAeT: byHIaMeHTaIbHbIE

3HAHUE ocoOeHHOCTeH | pa3aensl MaTEMaTHKH,

CUCTEMHOTO U KPHUTHUYECKOTO | HEOOXOUMbIE JUTSE
YK-1 CrniocoOeH | MBIIIIeHHUS, JIOTUYECKOTO OCMBICIIEHUS U
OCYIIIECTBIIATh MOUCK, | apr'yMEHTUPOBAHHO 00paboTKu HWH(pOpMAIIMK B
KPUTHYECKHI aHAIN3 U CHHTE3 | (hopMupyer coOCTBeHHOE | MPpOodhecCHOHAIbHON
uH(popmManuu, MPUMEHATD | CY)KJIECHUE U OLIEHKY | JIeITENbHOCTH; OCHOBHBIE
CHUCTEMHBI  MOAXOJ s | MHPOpPMALUH, IPUHUMAET | MMOHATHS, Ha KOTOPBIX
peleH sl TOCTABICHHBIX 3a/1a4 | 0OOCHOBAaHHOE pEIlIEHUE. OCHOBBIBA€TCA  COJEpIKaHHE

YK-1.2. [IpuMeHseT | HAYAIBHOIO Kypca

JIOTHYECKUe (bopmbl U | MaTeMaTHKH;

IpoIenypsl,  CcHoco0eH K | yMeeT:




peduexcun 1o HOBOY
coOCTBEHHOM u qyKOU
MBICIUTEIBHON AESITEIbHOCTH.
YK-1.3. AHanuzupyer
UCTOYHUKH HWHPOpPMALUU C
LEJIBIO BBISIBIICHUS ux
NIPOTUBOPEYUN U IIOMCKA
JOCTOBEPHBIX CYXKJICHUH.

CaMOCTOSITEIIbHO CTPOUTH
npoiece OBJIaICHUS
uHpopmanue, oTOOpaHHOH H
CTPYKTYPUPOBAHHOM JUIST
BBITIOJTHCHHS
po¢eCCHOHATBHON
NeATEeIIbHOCTH;

OCYILIECTBIISATh JIOTHKO-
MaTeMaTHUYeCKUI aHan3

Marepuana J00ro ydyeOHUKa
JUTS HA9aJIbHBIX KJIACCOB;
NPUMEHSITh MaTeMaTHYECKHUE

METO/IbI npu pelieHnn
IIPAKTUYECKUX 3aj1a4 B
npodeccHoHATEHOM
NESITENILHOCTH;

BJIa/IeeT:

CoJIep’KaHUuEM HA4aJbHOTO
Kypca MaTreMaTUKH (IOHATHS,
ux CBONCTBA, IIpUEMBI
OIIpEeEICHUS HIOHATHH,

CHOCOOBI «OTKPBITHS» HOBBIX
3HaHUM ¥ 000CHOBaHMSA
UCTUHHOCTU  yTBEPXKJIECHUH,
METOABl PacCYXISHUH) JUIs

perreHus 3a7a4
MaTeMaTH4YeCKOTO
oOpa3oBaHMs yyamxcs
HaYaJIbHBIX KJIACCOB;
HaBBIKAMH JIOTHYECKOH
TPaMOTHOCTH;
MaTEeMaTHYECKUM aIllapaToM,
HEOOXOIMMBIM TS
npo¢eCCHOHAIBHON
JEATEIIbHOCTH;

METOJaMH KPUTHUIECKOTO

aHaJM3a U CUHTE3a 00pabOTKU
MHG}OpMaIINH.

4. CTpyKTYypa M coepkaHue y4eOHO! TUCHUILIHHbBI
4.1. O0bem yueOHOV JUCHMILUIMHBI U BUAbI Y4e0HOI padoThI

O0BeM 4acoB / 3a4eTHBIX eIHMHUIL

Buj yue6Hoii padoThI Ounas dopma OuHo-3a04Has dopma /
3aounas popma
OO0mas TPy10eMKOCTb THCITUTLTHHBI 6 3.e. 6 3.c.
(216 4) (216 1)
Oo6si3aTesqibHAsE  ayAUTOPHAsi  HArpy3ka 72 24
(Bcero 4acoB), B TOM YHCJIe:
Jlexkuun 24 8
CeMHHapCKu 3aHATUS
[TpakTrueckue 3aHIATHS 48 16




JlaGopatopHble paboThI

Kypcogas paboTa / KypcoBOii MPOEKT

Ipyrue ¢GopmMbl  OpraHu3aliu  y4eOHOTro
nporiecca (KOHTPOJIBHBIE paboTHI,
WHIWBUIYAIbHBIC 3aHATUS, KOHCYJbTAIlUU
U 1p.)

CamocrosiTesibHast padoTa cTyaeHTa (Bcero 113 179
4acoB)
dopmMa arrecTanuu JK3aMEH JK3aMEH

4.2. Conep:kaHnue pa3aesioB y4eOHOM IUCIUTIIHHbBI

Pazoen 1. Inemenmul meopuu MHOI}HCECHE

Bemynnenue. Anannz ®I'OC HOO, ®OIT HOO u ®PII no maremaTtuke, a Takke MPUKa30B 00
n3MeHeHusx. TpeboBanus xk popmupyembim pesyibratam. OcuoBHble YV /1. Ilepeuens (komudukarop)
pacmpesieieHHbIX TI0 KjaccaM MpOBEpseMbIX TpeOOBaHUW K pe3yibTaTaM OCBOEHHUS OCHOBHOM
obpazoBarenbHOM nporpaMmbl HOO 1 371eMEHTOB CoOJIepKaHus IO MaTeMaTHKE

Tema: «Mnoowcecmsa. Onepayuu Had MmHOdNcecmeamuy. lloHATHE MHOXECTBA. JEMEHT
MHOecTBa. Ilycroe mMHOXkecTBO. IIprMepbl KOHEUHBIX U OECKOHEUHBIX MHOXeECTB. CrocoObl 3aJaHus
MHOXeCTB. OTHOILIEHUS] MEKy MHOKECTBAMH. Y HHUBEpcallbHble MHOecTBa. Kpyru Diinepa. Onepauuun
HaJ MHOXXECTBaMHU: IIEpecedyeHHe, OObEIMHEHUE, pa3HOCTb, JEKapTOBO Ipou3BeineHue. CBolicTBa
omneparuii. [lonsTHe 0 pa3dreHnn MHOKECTBA Ha MOMAPHO HETepeceKaroIuecs MOAMHOXKECTBA (KJIACChI).

Tema «Pasdbuenue muodcecmea Ha Kaaccol. Jlekapmogo npoussedenue MHodxcecmsy. Ilonstue
KJaccuuKaluu, orpeae’IeHue JeKapToBa MPOU3BeIeHUS MHOKECTB.

Tema  «Onemenmovr  kombunamopukuy». llonarne xomOuHaTopHOM  3anmaun. IlpaBuiia
KoMOuHaTOpukH. DOpMyIBI UIs MOACYETa YUCIIA BAPHAHTOB: (POPMYJIbl pa3MeIeHHs] C TOBTOPEHUSIMH U
0e3 MOBTOpEeHUH, (OPMYJIbI MIEPECTAHOBOK C MOBTOPEHUSIMU U 0€3 MOBTOPEHUM, (POPMYIIbI COUETAHUN C
MIOBTOPEHUSIMH U 0€3 MOBTOPEHUIA.

Pazoen 2. dnemenmul mamemamuyueckoil 102uKu

Tema «Bvickazvieanus u evickazvlieamenvhvie Gopmsl, onepayuu Hao Humuy. lloHaTue
BbICKa3bIBaHUM. Omnepanuu Haja BbicKasbiBaHUsAMU. [loHsTHe mpeaukata. Onepanuu HaJ MpeauKaTamH.
[TonsiTue kBaHTOpa. BhICKa3bIBaHUS C KBAHTOPAMHU.

Tema «Teopemvl u ux cmpyxmypa. Buovl meopem». TeopeMbl: CTPOCHHUE TEOPEMBI, BUJIBI TEOPEM.

Tema «Mamemamuueckue nonsamusy. OnpenensieMble U Heompenensemble MoHATHA. CrocoObl
onpezaeneHus NoHaTuil. CTpyKTypa onpeaeaeHus 4yepe3 poa U BUJIOBOE OTINYHE.

Tema « Ymoszaxnrouenus. lIpocrenmme cxemsl J€AYKTUBHBIX YMO3aKIIOUEHU»

YMO3aKkIl0ueH!sT M UX BUJBL OTHoleHHE CcJel0BaHUS W PABHOCWIBHOCTH MEXKAY
npeuioxkeHusiMu. HeoOGxoanMmele M JtocTaTO4yHbIE YCIOBHsS. CXeMbl JEAYKTUBHBIX YMO3AKIIOUEHHH.
MeTo b1 MaTEMaTHUECKHUX JOKA3aTeNbCTB.

Pazoen 3. dnemenmul anzedpot

Tema «Coomeemcmaus, MmexHcoy O8YMSA MHOMCECMEAMU, OMHOUICHUS MeHCOY dNeMeHmamu
muoocecmseay. COOTBETCTBHSL MEXKIy OJJIEMEHTaMH MHOXecTB. [padp u rpaduk COOTBETCTBHSL.
B3umHOoOAHO3HAUHBIE COOTBETCTBUS. PaBHOMOIIHBIE MHOKECTBA. [I0HATHE OTHOIIEHHUS, CTTIOCOOBI 33JaHUS
oTHOImEHUNA. OTHOLICHHE >KBUBAIEHTHOCTH W TMOpsaKka. OTHOILIEHHWE SKBUBAJCHTHOCTH M pa3OueHue
MHO>KECTBa Ha KJIacCHhl.

Tema «Hucnosvie ghynxkyuuy. [lonstue pyHKIuM, criocoOs! 3ananus GpyHkuuii. [Ipsmas u odparnas
MIPOIOPLIMOHAIBHOCTH.

Tema «Ancebpauueckue onepayuu Ha Mmuoxcecmeey. IloHsTHE anreOpanyeckol Omeparuu.
CBoiicTBa asireOpanyecKux Oneparmii.

Tema «Buvipasicenusn. Ypasnenus. Hepasencmeay. UucnoBoe BBIPAXKEHHE W €0 3HAUYCHUE.
UucnoBble paBeHCTBA W HEPABEHCTBA M HMX CBOMCTBA. BhIpakeHHMe ¢ TEepeMEHHOW, ero o00JacTh
onpenencHus. ToxaecTBO. YpaBHEHUs U HEPABEHCTBA C OJTHOM IIEPEMEHHON. PABHOCUIIBHOCT YpaBHEHUN



U HEPaBEHCTB C OJHOM MepeMeHHOW. YpaBHEHHUS U HEPABEHCTBA C JIBYMS NEPEMEHHBIMH, CIOCOOBI
pemenust. CucTeMbl ypaBHEHUH U HEPABEHCTB, CIIOCOOBI PEIICHUSI.

Pazoen 4. Texcmogvle 3a0auu

Tema «Texcmosas 3adaya u npoyecc ee peutenus». CTpyKTypa TEKCTOBOM 3anauu. MeToasl u
CHOCOOBI pelIeHUs] TEKCTOBBIX 3a7au. JTalbl pelIeHus 3a/1a4 U MPUEMBbl UX BBINOIHEHUs. Pemenue 3agau
«Ha yactuy. Pemienue 3a1a4 «Ha ABUKEHUEC»

Pazoen 5. Hamypanvuwie uucna u Hy/o

Tema «Axcuomamuueckoe nocmpoeHue cucmemvl HamypaibHulx uuceny. llonsTue 00
AKCMOMAaTUYECKOM METO/1€ IOCTPOEHUS TEOPUU. AKCMOMATHYECKOE TOCTPOEHUE MHOKECTBA HATYpaIbHbIX
grcesl. MeToJl MaTeMaTH4ecKoil MHAYKIUU. Apu(METHICCKIE ACHCTBHSI. 3aKOHBI CII0OKCHHS, yMHOKCHHSI,
BbIUMTaHUS U AeneHus. [lenenue ¢ ocraTkoM. KommuecTBeHHbIE HATypalbHbIE YMCTA, CUET.

Tema «Teopemurko-MHONCECMEBEHHBIL CMbIC HAMYPATLHO20 YUCIA, HYIA U Onepayuil Hao
yycaamuy. TeOpeTUKO-MHOKECTBEHHBI CMBICI HATypajlbHOIO 4HMCia U HyJs. OTHOLIEHUE «pPaBHOY,
«MEHBIIE» U «OOJIBIIEY Ha MHOXKECTBE IEIBIX HEOTPHUIATEIIBHBIX YHCel. Apu(pMETHICCKUE ISHCTBUS HAJT
LEJTBIMU HEOTPULATEIBHBIMH YUCIAMU C TOUKH 3PEHUS] TEOPETUKO-MHOKECTBEHHOIO MOAX0/a.

Tema «Hamypanvnoe uucno kak mepa eenuuunvly. HaTypanbHOE 4HMCIIO KaKk Mepa BEJINYUHBI.
Apudmernueckue JEHCTBUS HAJl YMCIaMH, pACCMAaTPUBAEMBbIMU KaK MEpbI IJTUHBI OTPE3Ka.

Tema «3anucv yenvix HeOMpUYAMENbHBLIX YUCeNl Alcopummvl Oeticmeuu Hao Humuy. IloHsTHEe
cUCTeMbl cyucieHus. VcTopusi BO3HMKHOBEHMSI M DPa3BUTHUS pa3iuyHbIX c.c. llo3unuonHble U
HENO3ULMOHHBIE CHUCTEMbI CUUCIICHHS. 3allCh M HAa3BAHUE YUCEN B JAECATUYHOW CHCTEME CUMCIICHUS.
[TonsiTue anroput™a. AJIrOpUTMBI MUCHbMEHHOTO BBIMOJIHEHUS apu(pMETHUYEeCKUX ACHCTBUI HaJ| IeIbIMU
HEOTPULATEJIbHBIMU YHCIAMU B JECATUYHOW cucteme cuucienus. IIpaBuna nepeBona uucen U3 OJHOU
CUCTEMBI CUUCJICHHS B JAPYryr0. ApudMeTndyeckue AEUCTBUS B Pa3IMUHBIX IMMO3ULIHUOHHBIX CHCTEMaX
CUHCIICHHUS.

Tema «/enumocmov HamypanvHolx yuceny. JleNMMOCTh UEIbIX HEOTPULATEIbHBIX YHCEIL:
OTHOIIEHHE JIETMMOCTH M €r0 CBOMCTBA; Mpu3HaKu AenuMocTu. [Ipocteie u coctaBHble yncna. CBoiicTBa.
Pemero Dpatocdena. beckoHeuHOCTH MHOXECTBa MPOCTHIX 4Yucel. KpaTHble W JeIUTENU: TMOHSITHE
HauMmenbliee odmee kpartHoe (HOK) n nanbonpmmii obmmit genurens (HO/), ux cBoiictBa. Bzaumuo-
MpOCThIE 4YMClia U UX CBoiicTBa. Pa3nokeHue ymcen Ha mnpocTble MHOXUTeIW: OCHOBHas Teopema
apudmeruku. KaHoHuueckoe paznoxkeHue uucen. Paznauunbie crocoObsl HaxoxnaeHus HOK u HOJI
HECKOJIBKUX YnCe.

Pazoen 6. Pacuuupenue mnosncecmea HamypaipbHulX Yuce

Tema «Ilonamue Opobu u payuonanvrozo yuciay. Ilonsatue pacimmpenus MHOXecTBa. Jlornyeckuii
Y UCTOPUYECKHUH MOAXOM K PaCIIMPEHUIO YUCIIOBBIX MHOKECTB. [loHsTHE Np0oOU. DKBUBAJIIEHTHBIE APOOH.
HeiictBust ¢ apoOsmu. [lonoxkutensHble palioHaidbHBbIE 4YHClIa. ApupMeTHuecKue NeHCTBUS HaA
panMoHaIBHBIMH YHUCIIAMHU.

Tema «Mnooicecmeo nonOHCUMENbHBIX PAYUOHANBHBIX YUCeN KAK pAcuiuperue MHOIcecmea
Hamypaniohslx uucen. YnopsaooueHnocmos mHodcecmeay. CBOWCTBA MHOXECTBA PAllMOHAIBHBIX YHCEN.
[TonsiTre necaTuaHol npodu. ApudmMerndeckue NeHCTBUS Ha JeCITHUHBIME Tpo0smu. [IpeoOpa3oBanue
OOBIKHOBEHHBIX JIPOOCH B KOHEUHBIC JECATUUHBIC. beCKOHEUHbIEe IEPHOINYECKHUE IECATUYHBIC TPOOH.

Tema «Mmnosxcecmso nonoHCUmMenbHuIX OeUCMEUMENbHbIX YUCE U €20 OCHOBHble CEOUCMBAY.
Hecousmepumpie otpesku. OOmuii ciydail u3MepeHus IIUHBI OoTpe3ka. [loHsATHE upparmoHATIBHOTO
gucna. Apudmernueckue ASUCTBHS HAl HUPPANMOHAIBHBIMH YHCIaMH. MHOKECTBO TMOJOKUTEIBHBIX
JIEHCTBUTEILHBIX YHCET.

Tema «Mnoowcecmeso Oeticmeumenvuvix ducen u e2o ceoticmeay. IIoHATHE OTPULIATETBHOTO YHCIIA.
CpoiicTBa MHOXECTBa JEHCTBUTENBHBIX uucen. Apudmernyeckue NEeHCTBUS HaA ACHCTBUTEIbHBIMU
qrcliaMu. 3aKOHBI CIIOKEHUS U YMHOXKEHUS JeHCTBUTENBHBIX YiCell. B3auMHO 0JTHO3HAYHOE OTOOpaKEHHE
MHOECTBA JCHCTBUTEIBHBIX YUCEI HA MHOKECTBO TOUYEK YHCIOBOM MPSIMOM.

Pazoen 7. Benuyunsl u ux usmepenue

Tema: «Ilonamue genuuunory. IlonsiTne BenuunHbl B MaTeMaTHKe. [IoHATHE CKaNsApHON BETUYUHBI.
OcHOBHBIE CBOMCTBa CKalspHOW Benn4uHBL. [loHATHE W3MepeHMsI BenWuuHBL. JIMHA OTpe3ka U ee
m3mepenue. [Inomane Gurypsl u ee nsmeperue. CriocoObl u3MepeHus miomaaei guryp. PapHoBenukue u



paBHOcOCTaBiIeHHbIE (purypbl. HaxoxaeHue miomaay npsMoyrojibHUKa U Ipyrux ¢uryp. Macca Tena u
ee usMmepenue. [IpomMexyTKM BpeMEHHM U HUX H3MEpPEHHE. 3aBUCHUMOCTU MEXK]Yy BEIUYMHAMU: MPSMO
MIPOIOPLIMOHANIbHAS, O0PATHO MPOMOPIHOHATbHAS, THHEHHAS

Pazoen 8. I'eomempuueckue ¢uzypwt u ux ceoiicmea

Tema «l'eomempuueckue ueypol u ux ceovicmea. Ceolicmea ceomempudeckux ueyp Ha
naockocmuy. YT0Il, TPEYroJIbHUK, YEThIPEX YT OJIbHUK, MHOTOYTOJIbHUK, OKPY>KHOCTh, KPYT ¥ KX CBOMCTBA.
OcHoBHbIe (OpMYJIBL. DIEMEHTApHBIEC 33]a4l HA MOCTPOECHUE TeOMETPUUECKUX (UTyp. DTambl pelieHus
3a]1a4 Ha IOCTPOEHHUE.

Tema «llpeobpasosanue 2eomempuyeckux ¢ueyp». ['eomerpuueckue mnpeoOpa3oOBaHMUS.
[Tepememienusi mnockoctu. OceBas cumMmerpusi. llapamnenbusiid mepeHoc. [loBOpOTBI IIOCKOCTH.
LentpanpHas u moBopoTHasi cummeTpus. [logodue. Cxxatue.

Tema «H3006padicenue npocmpancmeeHHbix ueyp Ha NIOCKOCMU»

MHuororpanHukH (Ipu3Ma, NUpaMua, HUIKHIP, KOHYC, m1ap). M300paxkeHue puryp Ha miocKOCTH.

Ne | HazBanue TeMbl Oobem
n/n 4acoB
Ounasn 3aouHnas
dopma dopma
3 cemectp (6 TpuMecTp) 12 4
Pa3nes 1. DiieMeHThI TEOPUH MHOKECTB
Ananmuz ®I'OC HOO, ®OIT1 HOO u ®PII o MmaremaTuke, a Takxke | 2 1

NprUKa3oB 00 wW3MeHeHusX. TpeboBaHUS K (QOPMHPYEMBIM
pesynprataM. OcHoBHble YVY]JI. Ilepeuens (komucdukarop)
pacOpeleNieHHbIX 10 KjaccaM IpOBEpPsSEMbIX TpeOOBaHUM K
1. | pe3ynpTaTaM OCBOEHHSI OCHOBHOH 0Opa30BaTeNbHOW MPOrpaMMbl
HOO u snemeHTOB copepkaHusl 10 MAaTEMaTUKE

OcHOBHBIE TOHATHUA Teopuu MHOXecTB. CrocoObl 3agaHus
MHOecTB. Onepauuu Haj MHOXecTBamMH. Paz0ueHne MHOXecTBa
Ha Kkiacchel. Koprexu. JlekapToBo NpOoU3BEACHUE MHOYXKECTB.
OcHOBHBIE TTpaBHiIa M TOHATH KoMOMHaTopuku. KomOuHaTopHbIe | 2 1
3aJauu.

Pa3nes 2. DieMeHThI JOTHKH
MareMaTnueckue MOHITHs. BrICKa3bIBaHUS U OTIepaiy HaJl HUMU. | 2 1
[Tpenukatel ¥ onepanuy HaJl HUMU. BpIcKa3pIBaHMsI ¢ KBAHTOPAMH.
CrpoeHrie W BHIBI TeopeM. MareMaTHYECKHe JIOKa3aTeNbCTBA. | 2
YMo3akmoueHus ¥ ux Buabl. CXxeMbl I€TYKTUBHBIX PACCYKICHUI.

Paspnen 3. DiiemeHTHI aaredpbl

CooTBeTCTBHS MEXAY ABYMSI MHOKECTBaMU. Buel coorBercTBHid. | 1
Omnepauuy HaJx COOTBETCTBUAMU. UHUCIIOBBIE (YHKIMH, CIOCOObI
3a1aHusl, Tpaduk, cBoiicTBa. [IoHATHE OTHOIIEHUSI HA MHOXECTBE.
OTHo1IEHNE KBUBAJIEHTHOCTH, MOPSJIKA.

BoipaxkeHuss u ToXAecTBeHHble npeoOpa3oBanHus. Ywucnossle | 1
6. PaBEHCTBA W HEPABEHCTBA. YPABHEHUS W HEPABEHCTBA C OJHOU
IIEPEMEHHOM.

Pa3nen 4. TexkcToBbIE 32724

TexcToBasi 3aj1a4a 1 MPOIIECC e perIeHus. BHJIbI M THITHI TEKCTOBBIX | 2 1
3aJla4 B Ha4aJbHOH IIKOJIE
4 cemecTtp (7 TpUMecCTp) 12 4

Paspnen S. IlonsiTHe HATYPAJIBLHOI0 YHCJIA U HYJIA




AKCHOMAaTHYECKOE TOCTPOCHUE CHCTEMBbl HATypalibHbIX uucen. | 1
8. OCHOBHbBIE MOHATHS W aKCHOMBI. OmpeneneHue HaTypalbHOIro
quCIIa.
9 TeopeTKo-MHOXKECTBEHHBII MOAX0J B IMOCTPOCHHH MHOXecTBa | 1 1
LIEJIbIX HEOTPULIATENIbHBIX YHCET.
10. 3anuce LIEbIX HEOTPULATENBHBIX YHCEI B necsaTHUHO cucteme | 1
CUHCJICHHS ¥ AJITOPUTMBI ICUCTBUHN HaJ HUMHU.
11 3anuch 1eNbIX HEOTPULIATENbHBIX YKCEeN B JIPYrHX MO3ULIMOHHBIX | 1
CUCTEMAX CUHUCIICHUS
OTHolleHHE  JEIMMOCTH  HaTypalbHbIX  uucen. [lpusnaku | 1
12. | nemumoctu. Ilpocteie u cocraBHble uyucia. OCHOBHas TeopeMma
apubmeruku. HOJl m HOK. Anroputmbl UX HaXOXICHUSI.
Pa3nen 6. Pacuumpenue noHATHSI HATYPAJIbHOI0 YHCJIA
13 [Tonstue npobu, apudmernyeckue MACUCTBUS ¢ ApoOsmu. | 1 1
[lonoxuTenbHble palliOHAJIbHBIC YUCIIA
14 Hecstuunbie  npobu. JlelictBus Han HUMU. beckoHeunble | 1
" | mecaTU4yHBIC NEPUOANYECKHE APOOH
15, HO“HSITI/IG nercrtButenbHoro  ymcia. CBoiictBa  MHOXkecTBa | 1
JIEMCTBUTEIIbHBIX YHCET
Paspnen 7. BeanuuHbl
[lonsiTie  BENWYMHBI, uctopusi  Bo3HukHoBeHuss ~ MCE. | 1 1
16. | ['eomeTpuyeckre BETUYMHBI M WX H3MEpEHHUE: JIMHA OTpe3Ka,
BEJIMYMHA yIJIa, TUIOMIAlb (DUTYPBHIL.
17 [TonsiTve ckanspHOM MOJNOKUTEIbHON BETUYMHBI U ee nu3Mmepenue. | 1
" | 3aBUCHMOCTb MEXY BEJIMYNHAMHU
Paspnen 8. I'eomerpuyeckne purypbl
CpolicTBa reoMerpuueckux (GuUryp Ha IUIOCKOCTH. Yrubl |1 1
18. | [lapannensHble W TEPHIEHAUKYISPHBIE TpAMbIE. TpeyroabHUKH.
UYerbipexyroabHuku. OkpyxkHOCTh. KpyT.
19 MHuororpanHukyu 1 ux uzodpaxenue. lllap, mununap, konyc u ux | 1
n300paxeHue
Hroro: 24 8
4.4, llpakTuyeckue (CeMUHAPCKHUE) 3aHATHS
Ne | HazBanue Tembl Oo6bem
n/n 4acoB
Ounasn 3aounas
dopma dopma
3 cemectp (6 TpumecTp) 24 8
Paszpnen 1 DiieMeHTHI TEOPHHM MHOKECTB
1 OcHOBHBIE TOHATUS TeopuH MHOXecTB. CrnocoObl 3amanus | 4 1
' MHOkeCTB. Omneparuu HaJ MHOKeCcTBaMU. Pa30ueHne MHOXeCTBa
Ha Kkiacchl. Koprexu. JlekapToBo NpoU3BEACHUE MHOYXKECTB.
5 OcHOBHBIE TTpaBHJIA U MOHATHS KOMOMHAaTOpUKU. KoMOmHaTOpHBIE | 2 1
3a/1a4u.
Pa3nen 2. Dj1eMeHTHI JIOTHKH
3 Marematuyeckue noHsATUs. Bricka3piBaHUs U Onlepaluy Hajl HUMH. | 4 1
' [Ipeaukatel 1 onepanuu HaJ HUMU. BbICKa3bpIBaHUS C KBAHTOpaMU
4 Ctpoenne W BHABI TeopeM. MaremMaTuueckue JoKa3aTelbCTBa. | 2 1
' YMo3zakaoueHus u ux Bubl. CXeMbl I€TYKTUBHBIX PacCyXICHUH.
Pasznes 3. JjieMmeHTHI aj1re0pbl




CooTtBeTcTBUS MEXy ABYMs MHOXecTBaMu. Buael coorBercTBuil. | 4 1
5 Onepanuu HajJ COOTBETCTBUSAMH. UHCIIOBBIE (YHKLUH, CIIOCOOBI
3aganus, rpaduk, cBoictBa. [IoHATHE OTHOIIEHUS HA MHOXKECTBE.
OTHOIIEHUE SKBUBAJICHTHOCTH, MOPSIKA.
BolpakeHuss M TOXAECTBEHHble mHpeoOpa3zoBaHus. Yuciossle | 4 1
6. | paBeHCTBa M HepaBeHCTBa. PelleHue ypaBHEHMH M HEPaBEHCTB C
OJIHOM U JBYMsI IEpEMEHHBIMU
Pa3nen 4. TexkcToBbIe 3a1a4n
7. | Pemienue npocThIX U COCTaBHBIX 33ja4. Pemenue 3aj1a4y Ha yactu | 4 2
4 cemectp (7 TpUMeCTp) 24 8
8 Pemenne 3amad Ha NPONMOPLUMOHAIBHYIO 3aBHCHMOCTH MEXIY | 2 1
BEJIMYMHAMU.
9. | Pemenue TeKCTOBBIX 33Jja4y HA JBH)KEHUE 2
Pasznea S. IloHsiTHE HATYPAJIBLHOIO YHCJIA U HYJIS
AKCHOMAaTHYECKOE IOCTPOCHHE CHUCTEMbl HATypallbHBIX 4YHCENd. | 2
Onpeznenenne HATypalbHOTO 4YuCla. ApUPMETHYECKHE ACHCTBUS
10. | Hapm HaTypaJbHBIMU  4YHCIaMHU. TeOpeTHKO-MHOXKECTBEHHBIN
NOJIXOJ B IIOCTPOEHHUM MHOXECTBA II€JIBIX HEOTPULATEIbHBIX
YHCelL.
11 Pabora ¢ yncnamu B AecSITUUHOM CHCTEME CUUCICHUA U CHCTEMAX 2 1
CUHCJICHUS], OTJIMYHBIX OT AECATUYHON
OTHOWIEHHE NeMMMOCTH U ero cBoiicTBa. llpusHaku aenumocTH. | 2 1
12. | Ilpocteie U cocTaBHble yucia. Pemero Oparocdena. Paznoxenue
yucen Ha npocthie MHOXUTENN. CBorictea HOJ] 1 HOK
Pa3nes 6. Paciuupenue NOHATHSI HATYPAJBLHOIO YHCJIA
13 [Tonsitne apobu. CroxxeHne, yMHOKEHHE, BHIUMTAHHUE W JICJICHUE | 2 1
MOJIOKHUTEIBHBIX PALIMOHATBHBIX YHCEIL.
14, Jlecatuunbple 1poOM U JeWcTBUS Haa HUMHU. Pemenue 3amau Ha | 2 1
npoueHThl. JlelcTBUTEIbHBIE YNCia, ONIEpallui HaJl HUMU
Pa3nen 7. BeinyuHbl.
15 ['eomeTpuueckre BENIWYMHBI W WX HW3MEPEHHWe: JUIMHA OTpe3ka, | 2 1
BEJIMYHMHA YIJIA, MJIOUIA]1b GUTYPHI.
16 [ToHsATHE CKATSIPHOW TIOJIOKUTELHONW BEIMYUHBI M €€ U3MEpeHue. | 2 1
" | 3aBHCHMOCTb MEKIY BETUYHHAMH.
Paspnea 8. I'eomerpuyeckne purypsl
CpoiicTBa reomeTpuuecKkux (uryp Ha IUIOCKOCTH. YTIBL | 2 1
17. | [lapamienbHble W NEpHEHAUKYISpPHBbIE MpsAMble. TpeyroabHUKH.
YerpipexyroapHuku. OxkpyxkHoCTh. Kpyr.
18, N300pakeHre MpoCcTpaHCTBEHHBIX (UTYp Ha TuTockocTH. CBoiicTBa | 2
napajyIeIbHOTO MPOSKTUPOBAHUS
19 MHororpaHHukl U ux u3odpaxenue. [ap, HUIUHAP, KOHYC U UX | 2
n300paxeHue
Hroro: 48 16
4.5. Jlabopatopuble paboTbl. JlabGopaTopHbie paOOThl Y4YEOHBIM TIUJIAHOM HE
MPEYCMOTPEHBI.
4.6. CamocTosiTeJibHAsI padoTa CTYJI€HTOB
Ne Ha3Banmne TemMbl Bung CPC O0nLeM
n/n 4acoB




Ounas 3aounasn
dbopma dopma
3 cemecTp (6 TpUMecTp) 68 92
Pa3znes 1. JjieMeHTHI TEOPUU MHOKECTB
OcHOBHBIE IIOHSTHS TEOpUU
ITonroroBka K 1m.3.,
MHOKECTB. Crioco05b1 3aJaHUs
1. BBIIIOJIHEHHWE AoMaluHero | 4 8
MHOKECTB. Onepanuu HaJ
3aJIaHus
MHOKECTBaMHU.
ITonroroBka K m.3.,
BBIIIOJIHEHHE JTOMAIIHETO
Pa3buenue MHOXKECTBA Ha KIIACCHL. | 3a/laHMsl, OTOOp 3aJaHUil,
2. Koprexu. JlekapToBO NpPOU3BEACHHUE | COOTBETCTBYIOIINX 4 8
MHOXKECTB. JTaHHOM TEeME u3
y4eOHMKOB MaTeMaTUKH
HaYaJILHOM IITKOJIBI
OcHoBHbIe mpaBwia U mnoHarus | [Toaroroeka K .3,
3. KOMOWHATOPHKH. KomOuHaTopHbIE | BEIIOJIHEHUE JOMAIIHero | 6 8
3a7a4H. 3aaHusA.
Pa3nen 2. D1eMeHTBI JIOTHKH
ITonroroBka K m.3.,
Bricka3bIBaHUS U OTIepaIiiy HaJl HUMHU.
4, BBIIIOJIHEHUE AoMaliHero | 4 8
[Tpenukathel u oniepanuy HaJl HUMHU.
3aJJaHUs
IloxroroBka K .3.,
S. CtpoeHue u BUAbI TEOPEM. BBINIOJIHEHHUE JloMallHero | 4 5)
3aaHUs
ITonroroBka K n.3.,
MareMaTH4YeCKHE MIOHSTHS,
6. BBIIIOJIHEHHE JOMaIlHero | 4 5
MIPEIOKEHUS, JOKa3aTeIbCTBA.
3aJJaHusA
IloaroroBka K m.3.,
YMO3aKIIOUeHHUs, CxeMsl
7. € IVKTHBHBIX DACCYIKICHHIT BBIIIOJIHEHHE JOMalHero | 4 5
JICAYK paccyi ) 3aJaHus
[ToaroroBka maTepuana
10 KITIOYEBBIM
o . TEOPETUUECKUM BOIIPOCaM
Texymui Teopernueckuii oryer | u
8. JIEKIIMOHHOTO Kypca, 4 5
npoBepoyHas padora 1 .
BBITIOJIHEHHE 3aJaHUi
MPaKTUIECKOTO
XapakTepa
Pasnea 3. DiieMeHTBI aj1redpsbl
CoOTBETCTBUSA MeEX BYyMsI
Y JIBYM ITonroroBka K m.3.,
MHO’KECTBAMH, O0TOOpaXKeHHs 31
9. BBIIOJIHEHHE JoMalHero | 4 5
OTHOIIEHUS MEXTy JIBYMST
3aJJaHusA
MHOKECTBAMH
IloaroroBka K m.3.,
Yucnossie ¢byHKIIUY, CrocoObl
10. N BBINIOJIHEHHE JIOMamIHero | 4 5
3amanus, Tpad UK, CBOICTBA.
3aaHus
ITonroroBka K m.3.,
Anrebpanueckue olepanuu Ha
11. BBITIOJIHEHHE JoMamiHero | 4 5
MHOKECTBE
3aJJaHuA
12 Beipaxenus u ToXAecTBeHHbIE | [Toaroroska K 3.,
" | mpeobpazoBaHwUs. UwucrioBble | BBIMOJTHEHUE JIOMAIITHETO | 6 5

paBeHCTBa W HepaBeHCTBAa. Pemienue

3aJaHus, OTOOp 3a/JaHuil,




YpPaBHEHUN W HEPAaBEHCTB C OJHOH
nepeMeHHoi. Penienne ypaBHeHUN U
HEPABEHCTB C JABYMs [IEPEMEHHBIMU

COOTBETCTBYIOIIUX
IAHHOU TEME u3
y4eOHMKOB MaTeMaTUKH

Ha4YaJbHOM IIKOJIBI

Pasznen 4. TekcTOBDBIE 3aJJa4um

TexcroBas 3aga4a MW IIpoHecc €€

IToaroroBka K IL.3.,

13. | pemenusi, MOAETMPOBAHKE B IPOIIECCE | BHIIIOJHEHHE OMAIIHETO | 3 5
pelieHus 3a/laHus
ITonroroBka K m.3.,
BBIMIOJIHEHHE JIOMAIIIHETO
3a/1aHusi, OTOOp 3aJaHuil,
Pemienne TeKCTOBBIX 3a/1ay Ha YacTH,
14, COOTBETCTBYHOIINX 6 5
JBUKCHHE 9
JTAHHOM TeMe u3
y4eOHHMKOB MaT€MaTUKH
Ha4yaJbHOW IIKOJIbI
IloaroroBka K .3.,
BBITIOJIHEHHE JOMAIIIHETO
3a/aHus, OTOOp 3allaHui,
Pemennie  TeKCTOBBIX  3adad  Ha
15. COOTBETCTBYIOLIUX 4 5)
MPOMOPIIUOHAIBHYIO 3aBUCUMOCTh 9
JTaHHOU TeMe u3
y4eOHMKOB MaTeMAaTUKH
HAYaJIbHOM IIKOJIBI
[TonroroBka  martepuana
o KITIOYEBBIM
16 Texymuil TeopeTHuecKuid OT4eT 2 U | TEOPETUYECKUM BOIPOCaM 3 5
" | mpoBepouHas pabora 2 JIEKIIMOHHOT O Kypca,
BBIIIOJTHEHUE 3aJaHui
MPaKTUYECKOr0 XapaKTepa
4 cemectp (7 TpUMeECTP) 45 87
Pazgea S. HatypajbHble ync/ia M HYJIb
AKCHOMaTHYECKOE MOCTPOEHUE
ITonroroBka K m.3.,
17. | cucremsl HaTypaabHbIX YHUCelL.
BBIMIOJTHEHHE JIOMAIIIHETo | 3 8
OCHOBHbBIE TOHSATHS U  AKCHOMBI.
3a/IaHUS
OrnpeziesieHre HaTypPaJIbHOTO YnCa
IloaroroBka K m.3.,
BBITIOJITHEHUE JIOMAIITHETO
TeopeTrKo-MHOKECTBEHHBIH MOAXO0/ B | 3aJaHUsI, OTOOp 3aJaHUH,
18. | mOCTpO€HMM  MHOMKECTBA  IIENIBIX | COOTBETCTBYIOIINX 3 8
HEOTPULIATEIIbHBIX YUCENT JAHHOU TeMe u3
y4eOHUKOB ~MaTE€MaTHUKH
HayaJbHOM MIKOJIbI
ITonroroBka K m.3.,
BBITIOJIHEHUE JJOMAILIHETO
. 3aaHusi, OTOOp 3amaHuit
19. | JeiicTBus HaJ qucIIaMu - o i p 3all i
COOTBETCTBYIOIINX 3 5
pe3ynbTaTaMu U3MEPEHUSI BEIMYUH .
TAHHOM TeMe u3
y4eOHUKOB MaTeMaTUKH
Ha4yaJIbHOM IIKOJIbI
3anuce yucia B JIECATUUYHOM CHCTEME
IloaroroBka K m.3.,
CUMCIICHUS, aJTOPUTMbI CIIOXKEHHS,
20. BBIIIOJIHEHNE JOMAIITHETO | 3 6

BbIYUTAHUA, YMHOXKCHHA W JOCJIICHUA.
HCHO3I/IHI/IOHHBIG CHUCTEMBI CUHCIICHUA

3aJaHus




21

Texyumuii TeopeTUueckuid oTuer 3 u
npoBepouHas padota 3

ITogroroBka  Marepuana
1o KJTIOUYEBBIM
TEOPETUUECKUM BOIIPOCAM
JICKLIMOHHOT'O Kypca,
BBIIIOJIHEHUE 3aJaHul
MPAKTUYECKOr0 XapaKkTepa

22.

OTHOLIEHUE  JIENIMMOCTH M  €ro
cBoiictBa. Ilpu3Hakum  nmenumocTu
[Ipocthle ©  cocTaBHbBIE  YHCHA.
Kanonuueckoe pasioKeHHE H
JEUCTBUSI HAJ[ YUCIAMH, aJrOpPUTM
Esxnunna

ITogroroBka k II3, TO,
BBIIIOJIHEHHE JTOMAIIHETO
3aJIaHus

23.

Texymuil TeopeTnueckuid otuer 4 u
npoBepouHas paboTta 4 M0 pPELICHUIo
3a1a4y

[ToaroroBka marepuana
10 KITIOYEBBIM
TEOPETUUECKUM BOIIPOCAM
JIEKIIMOHHOTO Kypca,
BBITIOJTHEHHE 3aaHNI
MIPaKTUYECKOTO
XapaxkTepa

Pa3znen 6. Pacimiupenue noHsiTus

HATYPAJbHOI0 YHCJIA

24,

[TonsitTue npoOM U  palMOHAILHOIO
yuciaa. MHOXECTBO MOJOXKHUTEIbHBIX
JEHCTBUTENBHBIX qucen Kak
pacupeHue MHO€ECTBa
HaTypaJIbHbIX

IloaroroBka K m.3.,
BEIIIOJIHEHHE JOMAIIIHETO
3aJaHus

25.

MHOXeCTBO IeHCTBUTEIBHBIX YUCET U
€ro CBOICTBa

IloaroroBka K m.3.,
BBIIIOJIHEHUE JIOMAIITHETO
3aJaHus

26.

Texkynui TEOpeTHYeCKHi OT4eT 5 U
npoBepoyHas paboTa 5 MO pPELICHUIo
3a1a4

[ToaroroBka maTepuana
10 KJTIOUYEBBIM
TEOPETUUECKUM BOIIPOCaAM
JIEKIIMOHHOTO Kypca,
BEITIOTHEHHWE 3aJJaHNI
MPaKTUYECKOTrO
XapakTepa

Pa3znen 7. Beanunnbl

27.

IlonsiTHE CKAIAPHON IOJOKUTEIBLHON
BEJIMYMHBI W €€ u3MepeHue. [[nuHa
OTpe3Ka, IUIOIIAJAb, BEJIWYUHA YIJa,
BpeMs1, CKOPOCTb.

ITonroroBka K .3.,
BBIMMOJTHEHHE JOMAIIIHETO
3aIaHus

Pa3nea 8. I'eomerpuueckue Gpurypsl

28.

I'eomeTpuueckue
CBOMCTBA.

burypel U  uX
[IpeoOpazoBanus
T€OMETPUYECKUX ¢buryp.
N300paxkenue IPOCTPAHCTBEHHBIX
¢buryp Ha IIOCKOCTH.

IloxaroroBka K
BBITIOJTHEHUE
3aaHus

I.3.,
JIOMAIIIHETO

29.

Texymuii TeopeTHYeCKHii OT4eT 6 M
npoBepoyHas paboTa 6 Mo pEenIeHuIo
3amaq

[ToaroroBka marepuana
110 KJTIOYEBBIM
TEOPETUUYECKUM BOIIPOCAM
JIEKIIMOHHOTO Kypca,
BBIIIOJIHEHUE 3aJaHu




MIPaKTUYECKOIO
XapakTepa

Hroro: 113 179

4.7. KypcoBblie padoThl / NIPOEKTHI
He npenycmoTpensl

5. MeToanueckoe odecnevenne, 00pa3oBareibHbIe TEXHOJIOTHM.

[IporpaMmoi AUCHUILIMHBI MPEIyCMOTPEHO YTEHUE JIEKIMH W IPOBEICHUE
OpakTU4YeCKuX 3aHATud. [IpernogaBaHue BeAeTCs ¢ NPUMEHEHUEM CIECAYIOIIMX BHIOB
o0pa30BaTeNbHBIX TEXHOJIOTUI: ayIMOBU3YalIbHAsI TEXHOJIOTHUS, IPOOJIEMHOE U3JI0KEHHUE C
AJIEMEHTAMHU JIUCKYCCUHM, TEXHOJOTUS KPUTEPUAIbHO OPHUEHTUPOBAHHOIO OOyuYeHUs,
pa30op KOHKPETHOM CHUTyallud, WHIUBUAYaJIU3UPOBAHHOE OOYYEHHE C TPYHIOBBIM
0OCY>KJIEHEM WUTOrOB, MH(OPMALIMOHHBIE TEXHOJIOTUH, paboTa B KOMaHJE (COBMECTHAs
paboTa CTYJEHTOB B IPYIIIE TP BHINOJIHEHUHU I'PYNIOBBIX JOMAIIHUX 33JaHUN 110 TeMaMm:
«McTopusi BOSHUKHOBEHUSI HAaTyPAJIbHBIX YUCEN», «JleMCTBHUS HAJ YUCIAMH B CHCTEMAxX
CUMCIICHHS, OTIMYHBIX OT JECATUYHOW»); JI€OBbIE UTPHI (CTYIEHTHI BBICTYNAIOT B POJIU
MPEnoIaBaTess).

6. ®opMBbI KOHTPOJISA OCBOCHHS Y4eOHOI TN CHUILTHHbI

Tekymass arrecTanusi CTYIEHTOB IPOM3BOJUTCS B JUCKPETHBIE BPEMEHHBIC
UHTEpPBAJbl JIEKTOPOM M TPENojaBareieM, BEAYIIMM MPAKTUYECKUE 3aHATUS II0
JUCLMIUIMHE B CIEAYIOMUX (popMax: TEOPETHUUECKHUE OTYETHI; OTBETHl HA MPAKTHUECKUX
3aHATUAX; TPOBEPOUYHBIEC PAOOTHI; MHINBUIYaJIbHBIE 3a/1aHUS.

[TpoMexXyTOUHBIN KOHTPOJb MO pe3yJibTaTaM OCBOEHHS TUCLUIUIMHBI MPOXOJIUT B
(dbopMe MUCBMEHHOTO SK3aMeHa (4 cemectp / 6 TpumecTp).

Cucrema OnEHUBAHUS YYEOHBIX JTOCTHXKEHHM CTYAEHTOB, OLEHOYHBIE CpEJCTBA
MpEACTABICHBI B (DOHJE OLIEHOYHBIX CPEJICTB K paboueil mporpamMmme yueOHOM NUCIUILINHE

(IpUTTOKEHHH ).

baJuibl, KOTOpBIE MOJYYAKT CTYIeHThI AHEBHOI (popMbI 00yUeHUsI

Bua tekymieii yueOHO#H padoThI KoaunvecTBo 6ay10B
3 cemecTp (3auer)

PaboTa Ha MpaKTUYECKUX 3aHSATHUIX 20
Teopernueckuii otuer 1,2,3 20
[TpoBepoynas padota 1,2,3 20
CamocrosiTenpHas paboTa 10
3adetHas paboTta 30
Htoro 3a cemectp 100
4 cemecTp (IK3aMeH)

PaboTa Ha MpaKTUYECKUX 3aHATHUIX 20
Teopetnueckuii otuet 4,5,6 20




ITpoBepounas pabora 4,5,6 20
CamocrosiTenbHas paboTa 10
DK3aMeHallMoHHas paboTa 30
Htoro 3a cemectp 100

baJuibl, KOTOpBIE MOJYYAKT CTY/ICHTHI 3204H0i (opMbI 00yUeHUsI

Bua texkyuiei yueOHO# padoThI

KoJunuecTBo 0aj10B

6 TpuMecTp (3aueT)

PaboTa Ha MpakKTUYECKUX 3aHATHIX 20
Teopetudeckue otyeTsl 1, 2,3 20
[TpoBepounas pabora 1, 2,3 20
CamocrosTenpHas paboTa 10
3adetHas paboTta 30
Htoro 3a cemecTp 100
7 TpuMecTp (IK3aMeH)

PaboTa Ha MpaKTUYECKHUX 3aHATHUSIX 20
Teopernueckne oT4eTh 4-5-6 20
ITpoBepounas padota 4-5-6 20
CamocrosTenpHas paboTa 10
DK3aMeHalMoHHas paboTa 30
Htoro 3a cemecTp 100

HakxonureabHasa cucreMa oneHuBanud mo 100-0aabH0M mKaJje

Yerpipexodai-
JIbHAsl cUcTeMa
OlleHUBAHUS
IK3aMeHa

100-
0aJlIbHAA
HIKaJIa

BykBeHHas mKaia, COOTBETCTBYHOIIASI
100-0anabHOM HIKAJIE

Cucrema
OLICHH-
BaHuA
3ayera

OT1ian4yHO

90-100

A — OTJINYHO — TEOPETUYECKOE COJIEpPIKaHNE
Kypca OCBOEHO IOJIHOCThI0, 0e3 Mpo0esoB;
He00X0IUMbIE€ TPAKTUUECKHUE HABBIKU PabOTHI C
OCBOCHHBIM MaTepuaioM c(hOpMUPOBaHBI; BCE
[peyCMOTPEHHbIE MPOrpaMMoin 00ydeHus
ydeOHbIe 3aJaHHsI BBITIOJIHEHBI, KAUeCTBO UX
BBITTOJTHCHHS OIICHEHO YMCJIOM 0aJITOB, OJU3KUM
K MaKCUMaJIbHOMY

Xopomo

83-89

B — oyeHb XOPOIIIO — TEOPETHUUECKOE COACpKAHHE
Kypca OCBOEHO IMOJHOCThIO, 0e3 Ipo0esoB;
HE00X0IUMbIE TPAKTUUECKHUE HABBIKU pabOTHI C
OCBOCHHBIM MaTepUaIOM B OCHOBHOM
c(hOpMUPOBaHbI; BCE MPEIYCMOTPEHHBIE
porpaMMoil o0yueHus: yueOHble 3a1aHUs
BBITTOJIHEHBI, KAYECTBO BBHITOJIHEHUS
OOJIBLITMHCTBA U3 HUX OLICHEHO YHCIIOM OalioB,
OJIM3KUM K MAaKCUMaJIbHOMY

3auTeHo

Xopo1o

75-82

C — XOpOIIO — TEOPETHUECKOE COJICPIKAHUEC
Kypca OCBOCHO IOJIHOCTBIO; HEKOTOPHIC

MMPAKTUYICCKHNEC HABBIKH paGOTLI C OCBOCHHBIM




MaTepHanoM c(OPMHPOBAHBI HEAOCTATOUHO;
BCE IIPElyCMOTPEHHbIE MPOTpaMMoii 00ydeHUs
y4eOHbI€ 3aJaHNS BBIIOJIHEHBI, KAYeCTBO
BBITIOJTHEHUS] HU OJIHOTO M3 HUX HE OLIEHEHO
MUHUMAaJIbHBIM YHCIIOM 0aJIJIOB, HEKOTOPHIE
BU/IbI 33/IaHUH BBINOJIHEHBI C OIUOKaMU

VY nosnerso- 63-74 D — y10BneTBOPUTENIBHO — TEOPETUUECKOE
PHUTEITHHO CoJiepKaHUe TUCITUILTUHBI OCBOCHO YaCTUYHO,

HO MPOOETIBI HE HOCAT CYIIECTBEHHOTO

XapakTepa; He0OXOJUMbIC TPAKTHYECKHUE

HaBbIKU paGOTBI C OCBOCHHBIM MaTc¢praJIioM

B OCHOBHOM C(hOpPMHUPOBAHBI; OOIBITHHCTBO

MPEIYCMOTPEHHBIX MPOTPaMMON 00ydeHHUS

y4eOHBIX 3aJ]aHUH BBIITOJHEHO, HEKOTOPHIC

W3 BBIITIOJTHECHHBIX 3aIIaHHfI, COACpIKAT OILIMOKH

Y 1oBieTBO- 50-62 E — mocpencTBeHHO — TEOpETUUYECKOE
PUTEIBHO coJiepKaHue Kypca OCBOCHO YaCTHYHO;

HEKOTOPBIC MPAKTHYECKHE HABBIKU PAOOTHI

He c(hopMUPOBaHbI, MHOTHE MPETyCMOTPEHHBIE

MporpaMMoii o0y4deHus yueOHble 3a/1aHus

HE BBINOJHEHBI JIH0O0 KaYeCTBO BBIIIOJIHEHUS

HEKOTOPBIX U3 HUX OIICHEHO YMCJIOM 0alioB,

OJIN3KUM K MUHUMAJILHOMY

Heynosnerso- 21-49 FX — Hey1OBIETBOPUTEIIBHO — TEOPETHUECKOE
pUTEIBHO coJiepKaHue Kypca OCBOCHO YaCTHYHO; He 3auteno
He00XO0TMMBIE TTPAKTUYECKHE HABBIKU PaOOTHI
He c(hopMUPOBaHBI; OOJIBIIUHCTBO
MPEeTyCMOTPEHHBIX MIPOTPAMMOi 00yUeHUS
y4eOHBIX 3aJJaHUI HE BBITIOJIHEHO JTH0O0
Ka4yeCTBO MX BBIIOIHCHHS OLICHEHO YHCIIOM
0ay10B, OJIM3KUM K MUHUMAJIBHOMY; IIPU
JIOTIOTHUTEIHLHON CaMOCTOSITENILHOM paboTe Hall
MaTepuaioM Kypca BO3MOXKHO TOBBIIIIEHNE
KauecTBa BBINOJHEHUS YUeOHBIX 3aJaHUM

Heynosnerso- 0-20 F — Hey0BIEeTBOPUTENIBHO — TEOPETHUECKOE
PHUTEIBHO coJiepKaHue Kypca HE OCBOEHO; HE0OXOMMbIe
MIPAKTUYECKUE HABBIKU PAOOTHI

He c(hOPMUPOBAHBI; BCE BHIMOJTHEHHBIC YICOHbBIS
3aJjaHus coJiepXkKat rpyOble OmIOKH,
JIOTIOJTHUTENIbHASI CAMOCTOSATEIbHAs paboTa Hajl
MaTepHalioM Kypca He IPUBEJET K KaKOMY-T100
3HAYUMOMY TOBBIIIEHUIO Ka4€CTBA BHIMOIHEHUS
y4eOHBIX 3aJaHuI

7. YueOHO-MeTOAMYECKOE M MPOrpaMMHO-UH(pOpPMaLMOHHOEe o0ecneyeHue
AUCUMILTHHBI
A) OCHOBHAas1 JIMTEpPaTypa

1. Topromikun, A. [1. Maremaruka B Ha4aJIbHOU 1IKOJIE (TEOPETUUECKHE OCHOBBI HAUYAJIBLHOTO Kypca
MareMatuku). B 2 gactax. Y. 1, 2 : yue6nuk / A. I1. I'opromkun ; mon pegakuuein M. A. Unpuna. —




Mocksa : At [Tu Ap Menua, 2026. — 362 ¢. — ISBN 978-5-4497-4668-9 (u. 2), 978-5-4497-4664-
1. — Tekcr : anekrponnsiit // Ludposoit odpazosarensHbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/154201.html (nara o6pamenus: 14.10.2025). — Pexxkum goctyma: ist
aBTOPU3HUP. N10JIb30BATEIEH

2. Teopernuecknue OCHOBBI Kypca MaTeMaTHKW HAYaIbHOM LIKOJNBI (3JIEMEHThl KOMOWHATOPUKH) :
yaeOHoe mocobue / coctaButenb M. B. AxcenoBa. — OpenOypr : OI'TIY, 2021. — 41 c.— Texker :
AJIEKTPOHHBIH // Jlanb : INEKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/179891.

3. T'opoxoBuesa, JI. A. Teoperndyeckre OCHOBBI HAYaJIbHOTO Kypca MAaTeMAaTHKH (DJIEMEHTHI areOphl)
: yaebHO-MeTomdeckoe mocobue / JI. A. 'opoxosueBa. — OpenoOypr : OI'TTY, 2021. — 92 c. — Tekcr :
AJICKTPOHHBIN // Jlanp : 3JICKTPOHHO-OMOIMOTEYHAS cucTeMa. — URL:
https://e.lanbook.com/book/179893.

4. Crotinosa JI. I1. Maremaruka : yaeOHUK JJIs CTY. BbICHL TieA. yue0. 3aBeaenuii / JI. I1. Croitnosa.
— M. : Uznarenbckuii meHTp «Akagemus», 2002, — 424 ¢. — https://www.twirpx.com/file/1078438/.

5. Ky3pmunoBa, B. WM. DnemenTsl anreOpsl B Kypce MaTeMaTHKH HadajdbHBIX KIACCOB : y4eOHO-
metogudeckoe mocodue / B. WM. Ky3pmunoBa. — Conmkamck : CONMKaMCKUN TOCYAapCTBEHHBIN
negarorudeckuii UHCTUTyT, 2011. — 48 ¢. — Tekct : anexkTponnsli // LludpoBoii 00pa3zoBaTeIbHBIHI
pecype IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/47912.html

6. boxko, B. I'. Marematuka. 4.1 : yue6HO-MeTomuueckoe nmocooue / B. I'. boxkko. — Jlyranck :
Kunra, 2021. — 120 ¢. — Texker : anexkrponnstii // Ludporoii oopazoparensHbil pecypc IPR SMART
. [caiir]. — URL: https://www.iprbookshop.ru/123646.html (mata o6pamenus: 30.11.2025). —
Pexxum nmoctyna: auis apropusup. moib3osateneid. - DOI: https://doi.org/10.23682/123646

b) nonosHuTEIbHAS JIUTEpaTYPa
1. TeopeTrueckne OCHOBBI Kypca MaTeMaTHKH HAYaIbHOW MIKOJIBI (BEJIMYUHBI H UX U3MEPEHUE)
yuebHoe mocodbue / cocraButens M. B. AxcenoBa. — OpenOypr : OI'TLY, 2021. — 60 c.— Tekcr:
AJIeKTPOHHBIN // JIaHb : anmexTpoHHO-OnbmoTeynas cucrema. — URL: https://e.lanbook.com/book/179892.
2. IMenuanckuii, C. b. OCHOBBI HAYaIBHOTO Kypca MaTEMAaTHKH B MPUMEpax U 3aj1adax : yuyeOHOe
nocobue / C. b. Ilenuancknii. — Munck : PUIIO, 2018. — 239 ¢. — ISBN 978-985-503-830-7. — Tekcr :
ANEeKTPOHHBIH // JlaHb : anekTpoHHO-0nbIHoTeuHas cuctema. — URL: https://e.lanbook.com/book/132018.
B) unTepHeT pecypcnbl
OBC «YHuBepcureTckas oubnnoteka onnaiiny http://biblioclub.ru/
OBC u3narenscrBa «Jlaub» https://e.lanbook.com/
OBC «Opaiit» https://www.biblio-online.ru/
OopasoBarenbHas miathopma «HOpaiit» https://www.urait.ru/
HOB eLIBRARY https://elibrary.ru/projects/subscription/rus_titles_open.asp
HanuonaneHas 31ekTpoHHas oubnuoreka https://rusneb.ru/
3BC IPRSMART http://www.iprbookshop.ru/

[Topran denepanbHBIX TOCYIAPCTBEHHBIX O0OpPa30BATEIIBHBIX CTAHJIAPTOB BBICIIETO OO0pa30BaHUS
http://fgosvo.ru/

10.®enepanbubiii mopran «Poccuiickoe oopazoBanuex» http://www.edu.ru/

11. Enunoe conep:xanue obmiero oopasosanus https://edsoo.ru/

ONoGarLNME

8. MartepuajbHO-TeXHUYECKOEe 0O0ecnevYeHne U CIUTIIHHbI

Jns mpoBeneHus: y4eOHBIX 3aHATHH MO AUCHUIUIMHE «MareMmaTtnka» HeoO0X0auMo
cleayroIee MaTepruaibHO-TEXHUYECKOe 00ecIieueHue:


https://www.twirpx.com/file/1078438/
https://e.lanbook.com/book/179892
https://e.lanbook.com/book/132018
http://biblioclub.ru/
https://e.lanbook.com/
https://www.biblio-online.ru/
https://www.urait.ru/
https://elibrary.ru/projects/subscription/rus_titles_open.asp
https://rusneb.ru/
http://www.iprbookshop.ru/
http://fgosvo.ru/
http://www.edu.ru/
https://edsoo.ru/

VY4eOHble ayauTOpUU Ui TPOBEACHHS JIEKIMOHHBIX M MPAKTUYECKUX 3aHATHUH,
OCHAIIIEHHbIE Y4eOHOU MeOenblo, ayIUTOPHOU TOCKOM, CTAllMOHAPHBIM WM TIEPEHOCHBIM
KOMILJIEKCOM MYJIbTUMEIUMHOTO MPE3EHTAIIMOHHOTO 000PY/I0BaHUSI.

[IpenonaBanvie  AUCHUIUIMHBI  TMPEAyCMATPUBAECT JOCTYHN  OOYyYaloluxcsi K
AJIEKTPOHHO-OMOIMOTEUYHBIM CUCTEMaM (3JIEKTPOHHBIM OHMOJIMOTEKaM) M K 3JIEKTPOHHOMU
nH(OPMAIIMOHHO-00pa30BaTENbHON  Cpelle  YHHUBEpCUTETa, KOTopas oOecrneyruBaeT
BO3MOXHOCTH JIOCTYIa O0YYalomUXCcs K UHPOPMAIIMOHHO-TEJIEKOMMYHUKAITMOHHON CETU
«HTEepHETT?.

YHUBEpPCUTET pacroyiaraeT MaTepHalbHO-TEXHHUECKONH 0a30i, COOTBETCTBYIOIIEH
JCHCTBYIOIUM CaHUTAPHO-TEXHUYECKUM HOpPMaM U OOECTeurBaIOIIei MPOBEIEHUE BCEX
BUJIOB TEOPETHUECKOM U MPAKTUIECKON MOATOTOBKH, MPEAYCMOTPEHHBIX yUECOHBIM IIJIAHOM.



9. JIueT nonoJiHeHUi U H3MeHeHHu |

JInua, MOATBEPKAAIOLIHE

Jara H3MeHeHHe / JOMoJIHeHne
Coaep:xanne —
e S OcHoBanue H3MeHeHus / 3aseayromnit
n/m | u3mMeHeHnms / —— kadeapoii JupexTtop
/IO OJIHEHHS HayaabHoro | HIMuMXO
o0pazoBaHus
[Mpuka3s «O6
onsummauuu IMepeumenoBanme
N HuctuTyTa nenaroruku
CTPYKTYpHEX Y MCUXOJIOTHH Ha /
= 2031 aroruKH,
1 20.05.2026 nojpaszieneHuit B cgzg;)ﬁzﬁw “ /
‘?JDI];"]?'IOYY%?(())T MY3bIKaJIbHO- {
12.03.2026 r XY10)KECTBEHHOrO
e ' obpa3zoBanus
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