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IHosicHuTeIbHAS 3aNIMCKA
Jlononnumenvnana  obueoopazoeamenvnana  npocpamma  «Mamemamuueckui
KanenoocKkony NMeeT CoLUaIbHO-T'YMaHUTapHYIO HAIIPABJIEHHOCTh U COCTaBJI€HA HA OCHOBAHUU
CIIEAYIOIUX HOPMAaTUBHO-TIPABOBBIX JOKYMEHTOB:

1. ®enepanbubiii 3akoH «O06 obpazoBanuu B Poccuiickoit deneparuu» ot 29.12.2012 Ne
273-D3 (penakuums ot 14.07.2022).

2. Pacnopsoxkenue IlpaButensctBa P® ot 31.03.2022 Ne 678-p «O06 yTBepkaAcHUH
Konnenuuu pa3zButust 10NOJHUTENBHOT0 00pa3oBanus aetrei 10 2030 rogay.

3. Ilocranosnenue IlpaBurensctBa PD ot 15.09.2020 Ne 1441 «O6 yrBepxnenun IlpaBun
OKa3aHUS IJIATHBIX 00pa30BaTEIbHBIX YCIYT».

5.  CanurapHo-snugemuonorudeckue  npasuia  CII  2.4.3648-20  «CanurtapHo-
SMUAEMHUOJIOTHYECKHE TpeOOBaHUA K OpPraHM3alUsSM BOCIUTAHUS U OOYYEeHHS, OTIAbIXa H
037I0pOBJICHHST ieTel U Mosoaexu» (yrBepxkaeHo [locranoBiaenumem Ne 28 ot 28.09.2020 r.
I'maBHBIM rocy1apCcTBEHHBIM CAaHUTapHBIM BpauoM PD).

6. Ilpukaz Munnpocsenieauss P® ot 16.09.2020 Ne 500 «O0 yTBep)kaeHUU NPUMEPHOI
(hopMbI JOroBOpa 06 00pa30BaHUU O JOMOJHUTEIFHBIM 00II€00pa30BaTEIbHBIM IIPOrPAMMAaM.

7. Ilpuka3 Munnpocsemenus P® or 27.07.2022 Ne 629 «O6 ytBepxnaenuu Ilopsaxa
OpraHu3allMd M OCYILIECTBJIEHUS 00pa30BaTEIbHOM JEATEIbHOCTH 110 JIOMOJHUTEIbHBIM
00111€00pa30BaTEIbHBIM IPOrpaMMam».

7. Y4eOHblil 11aH miaTtHeIX obopa3oBarenbHbIX yeayr Ha 2023-2024 yu.ron MOY CHI Nelll
CoseTtckoro paitona Boarorpaaa.

AkryanbHOcTh. [Iporpamma kypca [IOY «Martematnueckuil KaJel10CKOII» paccyuTaHa Ha
obyuaromuxcs 9-pix kmaccoB (14-16 7er), momgepKMBaeT H3y4eHHE Kypca MaTEMaTHKH,
COCTOSIILIEro M3 2-X MoAyJlied: Moayib «AnreOpay», mMonyib «l'eomMeTpus’» M CHOCOOCTBYET
JTy4IIeMy YCBOSHHIO 0a30BOTo Kypca.

Mean:

- paclMpeHHe W yriayOjieHHWe 3HaHMH 10 MaTeMaTHUKe, CIOCOOCTBYIOUIMX ITOJATOTOBKE
BBIIIYCKHHUKOB 9 Kjacca K 9K3aMEHY 10 MaTEMATHKE;
- (hopMupoBaHUE yCTOWYMBOrO HHTEPECA K IPEAMETY.

3apaun:
- Pa3BUTh MaTEMATUYECKUE CIIOCOOHOCTH LIKOJIbHUKOB;
- o0ecreunTh MOArOTOBKY K YCIIEIIHON cljaue IK3aMeHa;
- PaCILIMPUTD U YIIyOUTh 3HAHUS 110 MAaTEMATUKE;
- IOBBICUTh MAaTEMATUYECKYIO KYJIBTYDY.

MeTtoabl 00yueHus :
1.O0BSCHUTENBHO - HITIOCTPATUBHBIN (paccka3, 00bsICHEHUE, paboTa ¢ KHUTOM U T.1.)
2.YacTu4HO - MOMCKOBBIN (3BpUKA, HAXOJKA U T.1.)
3.MccnenoBaTenbCckuil MeTO1 (TOMCKOBAs AEATEIILHOCTh, CAMOCTOSITENIbHAS paboTa U T.1.)
4.VlnTepakTUBHbBIC METO/BI (B3aUMOACHCTBUE B IIpoI[ecce OOILEHUs, TUajior, paboTa B rpymnie u
T.J.)

®opmMbl OpraHu3anuu padoThl y4almxcs:
I'pynmnosasi.

Kaxnas Ttema Kypca HauMHAeTcs C IOCTAHOBKHM 3aJaud. TeOopeTHYEeCKHil MaTepuan
n3naraercs B popme MuHu-nekuu. [locie u3yueHus TeopeTHuecKoro MaTepraia BhIIOJIHAIOTCS



3a/laHus Uil aKTUBHOTO OOYy4YeHHSs, MPAKTHYECKHE 3aJaHUs AJIsl 3aKPEIICHHs], BBITOIHAIOTCS
IIpaKTUYecKue paboThl B TETPAIIX, IPOBOJUTCS paboTa ¢ TeCTaMHu.

D®opMbl y4eOHBIX 3aHATHIA:

DopMbI IPOBEEHUS 3aHITHI BKJIIOYAIOT B CEOsI JIGKITUH, MPAKTUKYMBI U 3a4€THI.

B xone 00y4yeHus nepuoanyecKy MPOBOASTCS TECTOBbIE UCIIBITAHUS JIJISl ONPEe/iesIeHUs ITyOUHbI
3HAaHUW M CKOPOCTU BBITIONHEHHS 3afaHuii. Takas popma paboTsl obecreunBaet 3(hHEKTUBHYIO
00paTHYIO CBSI3b, HO3BOJISIET YUUTENIO U yYEHUKAM KOPPEKTUPOBATh CBOIO JAESITEIbHOCTb.

D opMBbI KOHTPOJIS:

Texymmii KOHTposb. ITOroBbIi KOHTPOJIB.

K nucemenHo# (hopMe KOHTPOJISE OTHOCUTCS BBIITOJHEHUE AUATHOCTUYECKON paboTHI.

OcCHOBHBIC BH/IBI TPOBEPKH 3HAHUM - TEKYITHI U UTOTOBBIM.

Tekymas npoBepka MPOBOAMTCS CHUCTEMATHUYECKU W3 3aHATHS B 3aHSATHE, a MTOroBas - IO
3aBeplICHUH Kypca.

Metoambr:

CTuMynMpoBaHHs U MOTUBALUUU (CTUMYJIMPOBAHUS K YUEHHUIO: IMO3HABATEIbHBIE UIPHI,
y4eOHBbIE NMCKYCCHH, CO3JaHUE SMOIMOHAIBHO-HPABCTBEHHBIX CHUTYAllUW; CTUMYJIUPOBAHUS
J10JIra ¥ OTBETCTBEHHOCTH: YOEXKIeHNUs, IPEIbsSIBICHUE TpeOOBaHUH, MOOIIPEHUS, HAKa3aHU).
KonTposnst u caMoKOHTpoJIsl (MHAMBUAYaJIbHBIM ONpoc, (PpOHTANBHBIN ONPOC, YCTHas MpoOBEpKa
3HaHUH, KOHTPOJIbHBIE TUCbMEHHBIE PA0OTHI, MMCHbMEHHBI CAMOKOHTPOJIB).

CaMocCTOSITEeNIbHOI ~ HO3HABaTEJILHOW  JEATENbHOCTH  (MOATOTOBKA  yyaluxcs K
BOCIIPUSATHIO HOBOIO MaTepuana, YCBOCHHME YYAIUMHCS HOBBIX 3HAHUN, 3aKpenjeHue u
COBEpIICHCTBOBAHWE YCBOEHHBIX 3HAHUM U yMEHHUH, BBIpaOOTKAa U COBEPIICHCTBOBAHUE
HaBBIKOB;, HaOIItOJIeHHE, padoTa C KHHUTOi; paboTa Mo 3aJaHHOMY 00pasily, MO MPaBUIY HIIH
CHCTEeMeE IIPaBUJI, KOHCTPYKTUBHbBIE, TPEOYIOIIE TBOPUECKOTO MOIX0/a).

TexHosiornu o0yyeHus:

PazBuBaronue.
JIMYHOCTHO-OPUEHTUPOBAHHBIE.
WNudopmanmoHHbIe.

Bubl 1eITeJILHOCTH YYAIIMXCH

- BWIbI IeATEJbHOCTH CO CJIOBECHOM (3HAKOBOI) OCHOBOII:

Cnymanue oObsCHEHUH yauTens.

Cnymanue u aHaJIu3 BBICTYIIJICHUI CBOMX TOBapHUILEH.

CamocrosTenbHas paboTa ¢ yueOHUKOM.

Pabota c Hay4HO-TIOYJIIPHON JIUTEPATYPOH.

BoiBon 1 10KazaTenscTBO hopMy.

Anam3 popmyi.

Pemenune TekcToOBBIX 3a/1a4.

BelntonHeHne 3a1aHuil IO pa3rpaHU4YEeHUIO IOHATHI.

CucremaTtH3anus y4eOHOro MaTepuaia.

- BUIbI 1eATEJbHOCTH HA OCHOBE BOCIIPUATHSA 3JIEMEHTOB /IeHiCTBUTEJIbHOCTH:

Habmronenue 3a 1eMOHCTPALUSIMH yUUTEIIS.
[TpocmoTp yueOHBIX (HPUITHMOB.

Amnamu3s rpadukoB, TaOIUII, CXEM.
OOnbsicHeHne HaOMOAAEMBbIX SIBICHHH.
N3ydeHune cBOWCTB 110 MOAEIAM U YEPTEKAM.
Ananu3 npoOJeMHBIX CUTYallUH.



- BUABI AeITeJbLHOCTH ¢ IPAKTHYECKOH (ONBITHOM) OCHOBOI:

PaboTa c KUHEMAaTUYECKUMU CXEMaMHU.
Pemenue skcriepuMeHTaIbHBIX 33/1a4.
Pabota ¢ pazgaTouHbIM MaTepHaIoM

MonenupoBaHue U KOHCTPYHPOBaHUE.

Mecto npeamera B yueoHoMm miane [1OY

[Iporpamma «MaTemMaTHYECKU KaJeWIOCKOM» pa3paboTaHa Ha OCHOBE TpeOOBaHMIA
denepalbHOrO  TrOCYIAapCTBEHHOrO0  00pa3oBaTENIbHOTO  CTaHAapTa OCHOBHOIO  OOMIETO
o0pa3oBaHMs, pacCuMTaHa Ha M3ydyeHUE B TeueHHe 7 MecsleB (56 yacoB), MpenHa3HaueHa s
o0yuenus nereil B Bozpacte 14—16 ner. KoanuecTBo 3aHATUI B KaKI0M IpyIIe COOTBETCTBYET
BO3PaCTHBIM OCOOEHHOCTSIM oOydwaromuxcsd, a Takke TpeboBanusm CanlluH: rpymnna
3aHHMMAaeTCs 2 yaca B HEJIEJIIO.

[Inanupyembie pe3yabTaTbl 0CBOCHHUS MPOTPaMMbI 00y4 10 IIIMMUCS
«MareMaTH4YeCcKHil KajaeH10CKom»

[Iporpamma kypca ITOY «MaremaTtnyeckuii KaJelI0CKOI» 00ECIeYnBaeT JTOCTHKECHUE
CIIEAYIONUX pPE3yIbTaTOB OCBOEHUS JIOMOJHUTENBbHOM 0011e00pa3oBaTENbHON MPOrPaMMBI
IIoYV:

JAUYHOCHIHbLE:
¢ chopMHUPOBAHHOCTh OTBETCTBEHHOIO OTHOIIEHUS K YYEHHUIO, TOTOBHOCTb U CIIOCOOHOCTH

o0ydJarmmMXcs K CaMOPa3BUTUIO W C€aMOOOpa30BaHUIO Ha OCHOBE MOTHBAIMU K

00y4YeHUIO M TO3HAHMIO, BHIOOPY JAalbHeiIero oopasoBanus Ha 6a3e OPUEHTHPOBKH B

Mupe npodeccuii u mpodhecCHOHANTBHBIX MTPEIMTOYTECHUH;

® yMEHHE SICHO, TOUHO, TPaMOTHO H3JIaraThb CBOM MBICIH B YCTHOW M NMHUCHbMEHHOW peduH,
NOHMMAaTh CMBICI IOCTaBJIEHHOM 3aJjauM, BBICTPAMBATh AaprymMeHTalui0, MPUBOAMUTH
MPUMEPBI U KOHTPIPUMEPBI;

® KPUTMYHOCTh  MBIIUJIEHUS, YMEHUE  paclo3HaBaThb  JIOTUYECKH  HEKOPPEKTHBIE
BBICKa3bIBaHUS, OTIIMYATh TUTIOTE3Y OT (haKkTa;

® KPEaTHMBHOCTh MBILIUICHUS, WHHUIIMATHBA, HAXOAYUBOCTb, AKTHUBHOCTb IPU pPELICHUU
anreOpanvecKux 3ajady;

e yMEeHHE KOHTPOJIMpPOBaTh TWpOIecC M  pe3yidbTaT Y4eOHOM  MaTeMaTH4ecKon

NeSITENIbHOCTH;

Memanpeomemubie:

¢ YMCHHC CaMOCTOATCJIBHO IIJIAHUPOBATH AJBTCPHATUBHLBIC IIYTH JOCTUKCHHUA ueneﬁ,
OCO3HAaHHO BbIOMpaTh Hambosiee d(PPEKTUBHBIE CIOCOOBI pelIeHUusT Y4YEeOHBIX U
II03HABAaTCJIbHBIX 3a4a4,

® yMEHHE OCYHIECTBIITH KOHTPOJIb IO PE3yJbTaTy M MO CIOCOOy JECHCTBHS Ha ypOBHE
ITPOU3BOJIbHOI'O BHUMAHUA 1 BHOCUTDH HGO6XOI[I/IMBIG KOPPCKTHBELI,

¢ YMCHHUC aCKBATHO OUCHUBATL IMPABUJIBLHOCTH HJIH OIIMOOYHOCTD BBITOIHEHUS y‘l66HOI\/'I
3ama4m, e€ 00bEKTUBHYIO TPYAHOCTh U COOCTBEHHBIEC BO3MOKHOCTH €€ PeIIeHUS;

® YMCHHUC yCTaHaBJIMBATb INPUYIUHHO-CJICACTBCHHBIC CBA3HU, CTPOUTH JJOTHYECKOC
paccyxJieHue, yMo3aKkioueHue (MHAYKTHBHOE, IEAYKTUBHOE U TI0 aHAJIOTUH ) U BEIBOJIBL;

® YMCHHUC CO3/1aBaTb, IPUMCHATH U HpeO6paBOBBIBaTI) 3HAKOBO- CUMBOJIMYCCKUC CPEACTBA,
MOZICIN U CXCMBbI JJII pCHICHUA y‘Ie6HBIX W IIO3HAaBAaTCIbHBIX 3a1a4,



yMEHHE BHCTh MATEMATHYCCKYIO 3a/1a4y B KOHTEKCTE MPOOJIEMHON CUTYAI[MH B APYTUX
JTMCIUILUINHAX, B OKPY)KAIOIICH KU3HH,

yMEHHE TIOHMMATh W UCIOJIb30BaTh MaTEeMaTHUECKUE CPEACTBA HATJISAHOCTH (PUCYHKH,
YEePTEXHU, CXEMBI | JIP.) JJIS HILIFO CTPALUH, HHTEPIIPETAINH, apT'yMEH TAllHH;

YMEHHE BBIIBUTAaTh THIOTE3bl TPH PEHICHHH y4eOHBIX 3ada4 W I[OHHUMATh
HEOOXOAMMOCTH X TIPOBEPKH;

YMEHHUE MPUMECHATh WHAYKTUBHBIC M JCIyKTHBHBIE CIOCOOBI pAaCCYXICHHH, BHUICTH
pa3IMYHbIC CTPATETUH PEIICHUS 3a/1a4;

MOHUMAHHE CYIIHOCTH aJlTOPUTMHYCCKMX TPEANUCAHWi W yYMEHHE JeHCTBOBATh B
COOTBETCTBHH C MPEIJIOKEHHBIM AT OPUTMOM;

npeomemmboie:

yMeHHe paboTaTh C MaTEeMaTUYeCKUM TEKCTOM (CTPYKTypHpOBaHHE, H3BICUECHUE
HeoO0XoauMoN MH(pOpMallMK), TOYHO U I'PaMOTHO BBIpa)kaTb CBOU MBICIM B YCTHOM U
MIUCbMEHHON pe4M, IMPHUMEHAS MaTEeMAaTUYECKyl0 TEPMHUHOJIOTHUI0O M CHUMBOJHKY,
UCIOJb30BaTh  PA3JIMUHBbIE  S3bIKM  MAaTEeMAaTHKU  (CJIOBECHBIM, CHMBOJIWYECKHUH,
rpaduyeckuii), 0OOCHOBBIBATbH CYXACHHs, MPOBOIUTH KJACCHU(UKALINIO, IOKa3bIBAaTh
MaTeMaTUYECKUE YTBEPKIECHUS;

BJIajicHuEe 0a30BbIM MOHATHIHBIM aIllapaToM: UMETh IPEICTaBICHUE O YUCIE, BIaJeHUE
CUMBOJIbHBIM  SI3BIKOM ~ aireOpbl, 3HAHHWE  JJIEMEHTAPHbIX  (PYHKIMOHAJIBHBIX
3aBHCUMOCTEH, (popMUpOBaHUE MPEACTABICHUN O CTATUCTHYECKHX 3aKOHOMEPHOCTSAX B
pEaJbLHOM MUPE U O Pa3IMYHbIX CIIOCO0AX UX U3YUEHUS;

YMEHHUE BBIIOJHATH ajredpanyecKkue MpeoOpa3oBaHMs pallMOHAIBHBIX BBIPAKECHUH,
IPUMEHSATD UX JJI pEelIeHHs y4eOHbIX MaTeMaTUUYECKUX 3a/1ay U 3a/1a4, BO3HUKAIOIIUX B
CMEXHBIX YUeOHBIX MpeaAMeTax;

YMEHHE TOJb30BaThCS MaTeMaTHUYECKUMU (OPMYyJIaMHU M CaMOCTOSITEJIbHO COCTABJISATH
(hopMyIbl 3aBUCUMOCTE MEXy BEIMUYMHAMH HAa OCHOBE 0000IIEHHS YaCTHBIX CIy4YaeB
9KCIEPUMEHTA;

YMEHHE pelllaTh JIMHEHHbIE YypaBHEHUS M HEPaBEHCTBA, a TAaKXKe MPUBOAUMBIE K HUM
ypaBHEHMs, HEPaBEHCTBA, CUCTEMBl; NPUMEHATh TpapUuecKue IMPEACTABICHUS IS
pellIeHus] U HCCIEeNOBaHUs ypaBHEHUH, HEPABEHCTB, CUCTEM; IPUMEHSTH IOJydEHHbIE
YMEHHUSI JUIsl pellieHus 3a1a4y U3 MaTEMaTHKH, CMEKHBIX IPEIMETOB, IPAKTUKU;
OBJIQZICHUE CUCTEMON (YHKIMOHAJIBHBIX IOHATHH, (YHKUMOHAIBHBIM S3BIKOM U
CUMBOJIMKOM, yMEHUE CTpOuTh TIpaduku (yHKIUH, ONUCHIBAaTH HX CBOWCTBA,
UCIOJIb30BaTh (PYHKIMOHAIBHO-TpaQUUECKUE MPEACTABICHUS JUIsl ONMCAHUs M aHaIn3a
MaTEMaTUYECKUX 3a/1a4 U PEAJIbHBIX 3aBUCUMOCTEH;

OBJIaJIEHHE OCHOBHBIMH CIIOCOOAMU NPEACTaBICHUS U aHAJIN3a CTATUCTUYECKUX IaHHBIX;
YMEHHE NIPUMEHATh U3YUECHHBIE IIOHITHS, PE3YJIbTAThl 1 METObI IIPU PELIEHUU 3a/1ay U3
pa3IMYHBIX pa3JesioB Kypca, B TOM YHCIIE 3a/1a4, HE CBOJSAILIMXCSA K HEOCPEACTBEHHOMY
[IPUMEH EHUIO U3BECTHBIX T OPUTMOB.



Coaep:xanue Kypca
Moayab «Aareopa» - 33 yaca
Tema 1. HatypajibHble 4ucia
EHIG B CaMOM paHHEM BO3pPacCcT¢ MbI BIICPBLIC ITO3HAKOMUIIMCH C YHCJIaMHU, KOTOPBIC

MOXXHO MCIOJIb30BaTh s c4€Ta. X MHOXKECTBO HA3bIBAIOT MHOXKECTBOM HATYPAJIbHBIX YUCE]L.
Ha sTomM 3aHATHH MBI TIOBTOPHM, KaKHe YHCIAa BXOIAT B MHOXKECTBO HATYypaJbHBIX YHCET,
KJIACChl M pa3psAbl HATYpalbHBIX YHCEN, TMpaBWIa WX OKPYIJIEHUS W CPAaBHEHMs, a TaKXkKe
MOPSIOK BBITTOJHEHUS] JCUCTBUI HaJ HATYpPaJIbHBIMA YHCIaMH. MBI BCIIOMHHUM TTOHSTHUS
JENUTENsI U KPaTHOTO, IIOBTOPUM OCHOBHBIE NMPU3HAKU JICIMMOCTH M aJITOPUTMBI BHIUUCIICHUS
HaWMEHBIIIET0 0OIIETr0 KPaTHOT'O0 U HAUOOJIBIIEr0 OOIIEro JETUTEIS.

Tema 2. Ileable uncaa

B aTom BuaeodparMeHTe Mbl PACCMOTPHUM MHOXKECTBO HEJbIX yucen. [loBTopuM nmoHsTHE
MOAYJII YMCla, TpaBUJia CPaBHEHMS IIE€JIBIX YHCEJ, a TakKe BCIIOMHUM, KakK BBIOJHSIOT
NEHCTBUS HAJ LIEJIBIMU YHCIIAMH.

Tema 3. O0bIKHOBEHHBIE IPOOH

OdyeHb 4YacTO MBI pEIIA€M 3a/laud, B KOTOPHIX HENb3S BBIOJHUTH LIEIOYHCICHHOE
neneHre. B Takux cuTyanusix MOXKHO 4acTHOE 3amucaTh B Bue ApoOu. Ha 3ToM 3aHsATHH MBI
BCIIOMHUM, 4YTO OOBIKHOBEHHBIEC APOOW OBIBAIOT NMPABUIBHBIMH M HENPABUIBHBIMU, a TAKKE
MMOBTOPUM OCHOBHOE CBOMCTBO JpOOH, KOTOPOE IMO3BOJISIET COKpAIIaTh €€ M MPUBOIUTH K
HOBOMY 3HaMEHATeNi0. BCIOMHHMM, KaKk HENpPaBWIBHYIO JIpPOOb MOXHO IPEICTABUTH B BHJIE
CMEIIAHHOW WJIM B BHJIC I1E€JI0T0 YUCJA, a TAKXKE KaK CMEIIAaHHYIO APOOb MOXHO MPEACTaBUThH B
BHJI€ HETIPaBUIbHOM. OCBEKUB B MaMSTH MPABUJIA BBHITTOJIHEHUS JIEUCTBUI HAJl OOBIKHOBEHHBIMU
IpOoOSIMU, MBI IPUMEHUM KX TIPH BBIUYMCICHUY 3HAUYCHUN BBIPAKCHUIM.
Tema 4. JlecaTudnbie ApoOH
Ha sTom 3aHaTHH MBI BCHOMHUM, YTO 32 APOOH HA3BIBAIOT JICCSITUUYHBIMU, TOBTOPUM MPaBUIIA UX
3anucu. HamoMHuUM crmocoObl mpencTaBieHUss OOBIKHOBEHHOM IpoOHM B BHJE JECATHUYHOW. A
TaKe TTOBTOPHUM ITTPABHIIA CPABHEHHSI JECITHUHBIX IpOOCi, MpaBuUia UX OKPYTJICHHS U MpaBuia
BBITIOJTHEHHS apU(PMETHICCKUAX NCUCTBUN HA/ JCCITHYHBIMU APOOSIMH.
Tema 5. MHOKeCTBO 1€l CTBUTEIbHBIX YHCEJI
Ha »TomM 3aHsATHM MBI TOBTOPUM BCE HM3YUYCHHBIE paHEe MHOXKECTBA 4YHUCEN. MHOXECTBO
JEHUCTBUTEIBHBIX YHCEI SIBISIETCS 00BEAMHEHNEM MHOXKECTB PALIMOHAJIBHBIX U UPPAIIMOHAIBHBIX
yucesl. MHOXXECTBO pallMOHATIBHBIX YUCEIl, B CBOIO OYEPE/b, BKIIOYAET MHOKECTBO I[EJIBIX YHCE
U BCe JpoOH, KpoMe OECKOHEUYHBIX HENEePUOAMYECKUX, KOTOPHIE M COCTABISIIOT MHOXECTBO
WppaluoHaNbHBIX Yucen. Hy a B MHOXKECTBO MENbIX 4YHCEN BXOIAT HATypalbHEIE,
MIPOTHBOIIOJIOXKHBIE HATYPaIbHBIM U ().
Tema 6. CTenens ¢ meJabiM nokasarejaeM. CTaHIapTHBIN BUI YHCIA

B srtom BuaeodparmMenTe Mbl MOBTOPUM MOHSTHE CTEMNEHU C IIEJIBIM TOKa3aTelieM u
HaroMHUM €€ CBOMCTBA. A TakKe BCIIOMHHUM, YTO 3HAYUT MPEACTABUTH YHUCIO B CTaHIAPTHOM
BHJIC U TJIe TAKOE IIPEJICTABJICHUE YI00HO HCIOJb30BaTh.
Tema 7. KopeHb n-oii creneHu

Ha »TOoM 3aHATHMM MBI BCHOMHHMM, KakK H3BJIEKaTh KOPEHb N-OW CTEMEHU U3 YHCIA.
[loBTOpHMM, YTO KOpEHb N-0M CTENEHHM M3 HEOTPHUIATEIIBHOIO 4YHCIA CYHMTAIOT YHCIOM
HEOTPHIIATEIHHBIM U HA3BIBAIOT apH(PMETHUECKUM KOPHEM n-0i crerneHu. Tak, KopeHb YETHOM
CTEIeHN M3 HEOTPHIATEIBHOIO YHCIa BCETAa SBISCTCS KOpHEM apu(MEeTHYECKHMM U TIOITOMY
paBeH YHUCIY HEOTpULIATEJIbHOMY. A KOpHS YETHOM CTENEHU U3 OTPUIATEIBHOrO0 4YHClia He
cymectByer. KopeHb HeUYETHOW cCTemeHM U3 HEOTPULIATETbHOTO 4YHCIa pPaBeH YHUCITY



HeoTpuuareabHoMy. Hy a KopeHb HEUETHOW CTENEeHU M3 OTPULIATENBHOTO YMCIA PAaBEH YHUCITY
oTpuniateabHoMy. Ero Hy>KHO BBIpakaTh C MOMOIIBIO apu(METHUECKOTr0 KOpHSI N-OW CTEICHH,
Ipyd  STOM BBIHOCA MHHYC U3-TIOJl 3HAKa KOpHA. Takke Mbl HAlNOMHHM CBOWMCTBA
apu(PMETHIECKOTO KOPHS N-OM CTENeHM MU TOKaXXeM, KaK HUX MPUMEHUTh, Ha KOHKPETHBIX
pUMEpax.
Tema 8. [Tponopuun

Ha sToMm 3aHSTHH MBI BCHOMHUM, YTO HA3bIBAIOT OTHOIIIEHUEM JIBYX YHCEJN, U BEIIMYHUH.
[ToroBopuMm o mpormopumsix. A 3aTeM BCIOMHUM TPSIMO MPOMOPIHOHAIBHYIO M OOpaTHO
PO OPIIMOHATIBHYIO 3aBUCMOCTH.
Tema 9. IIpoueHTHI

B nmanHOM BHI€03aHATHH MBI BCIIOMHHMM, YTO Ha3bIBAIOT MPOIeHTOM. [loroBopum o ToMm,
KaK TEepeBOAUTH ApoOH (AecATUYHbIE W OOBIKHOBEHHBIC) B MPOIICHTHI W HAO0OpPOT. 3aTeMm
paccMOTPUM OCHOBHBIE THUIIBI 33/1a4 HA MPOLEHTHI U METOBI UX PEIICHHUS.
Tema 10. Ognousien

B sTOoM 3aHsATMM MBI TOBTOPUM OCHOBHBIE MOHSITHS, CBSI3aHHBIE C OJHOUJICHAMU:
BCIIOMHUM, YTO HAa3bIBAIOT OJHOWIEHOM, KaK MPHUBOJIUTH OJHOUJIEHBI K CTaHAAPTHOMY BHUIY.
[ToroBopum 0 kKO3 PUIIMEHTaAX U CTENEHSX OJHOWICHOB. 3aT€M BCIHOMHHUM, KaKH€ OIHOYJICHBI
SIBJISTFOTCSI TOJIOOHBIMH ¥ BBITIOJTHUM JICHCTBUS HAJ HUMHU.
Tema 11. MHoroujien

B nmanHoM BuaeodparmMeHTe MBI TOBTOPMM OCHOBHBIC TIOHSITHS, CBSI3aHHBIE C
MHOTOWICHAMH: BCIIOMHHUM, YTO HA3bIBAIOT MHOTOYJICHOM, KaK MPHUBOAUTH MHOTOWIEHBI K
cranmaptHomy Buay. [loroBopuM 0 TOM, Kak Ha3BaTh CTENIEHb MHOTOWIEHA. 3aTEM BCIIOMHUM,
Kakue JeUCTBUS MOXKHO BBINOJHATH HAJ MHOTOUJIEHAMH M KaKWe CYIIECTBYIOT CIIOCOOBI
pa3nokKeHHs] MHOTO4JIeHa Ha MHOXKUTEJIH.
Tema 12. ®opmMyJibl COKPAIIEHHOTO YMHOKEHHUS

@opMysbl  COKPAIIEHHOTO YMHOXEHHS KpaliHe HeoOXOAMMBI BO BCEX pasjaenax
MateMaTuk. OHM MPUMEHSIOTCS B YMHOKEHUU MHOTOUJIEHOB, Pa3J0XKEHUH MHOTOYICHOB Ha
MHOXXHUTENM, MPUBEACHUH MHOTOUYJIEHOB K CTaHAAPTHOMY BHY, YIPOIIEHWU BBIPAKECHH,
pElIeHNN YpaBHEHMH, COKpalleHMH aApoOed U T. A. DopMyibl COKpAlIEHHOIO YMHOXKEHHUS
JTOKa3bIBAIOTCSI  HEMOCPEICTBEHHBIM PACKPBHITUEM CKOOOK M TpPHUBEIEHUEM IMOJO00HBIX
claraeMbIX. OTU (POPMYJIbl HYXKHO 3HaTh HAU3YCTb.

Tema 13. PanmoHajibHbIe BbIPaKeHHSA

Ha »ToM 3aHsTHM MBI BCIOMHHMM, KAaKHW€ BBIPAXKEHHS HA3bIBAIOT PAlMOHAJIHHBIMH.
[ToroBopum 06 OCHOBHOM CBOWCTBE ApOOEH. A 3aTe€M IMOBTOPUM, KaK BBIMOJHATH ACHCTBUS HaL
parMOHAIBHBIMU JPOOSMU.

Tema 14. IIpeoopa3oBanue BbIpakKeHU i, COTEPKAIIMUX 3HAK KOPHA

B sToM BHa€03aHSATHH MBI BCIOMHUM OCHOBHBIC TOHSTHS, CBSI3aHHBIC C KBAJpPaTHBIMHU
KOpDHSIMH, CBOMCTBa apu(METHYECKOrO KBAJPATHOTO KOPHS. 3aTeM pacCMOTPUM, KaKHe
peoOpa3oBaHusl MOKHO BBIMIOJHSATEH B BRIPAKEHHSIX, COAEPKAIINX 3HAK KOPHSI.
Tema 15. KBagpaTHblii TpexuieH

Ha »ToM 3aHSTHM MBI BCHOMHUM, YTO Ha3bIBAIOT KBAJPATHBIM TPEXUJICHOM, KAaK HAXOJAT
KOpPHU KBaJpPaTHOIO TpEeXuJieHa. A 3aTe€M MOrOBOPUM O Pa3JIOKEHUH KBaJAPaTHOI'O TPEXUJIEHa Ha
MHOXXHTEIH.



Tema 16. JIuneiiHoe ypaBHeHHUe C OTHUM HEH3BECTHBIM

B nanHoM BuaeopparmMeHTe Mbl BCIHOMHHUM OCHOBHBIE IIOHSITHS, CBSI3aHHBIE C
JVHENHBIMA YPAaBHEHHMSMHU C OJHUM HEU3BECTHBIM. A TaKK€ pacCMOTPUM HEKOTOpPbIE 3aJaHus
Ha IPUMEHEHUE 3HaHUM 110 TaHHOU TeMe.

Tema 17. JIuHeiiHoe ypaBHeHHUeE, coJepKalee NePeMEHHYIO MO 3HAKOM MO/

Ha sTOoM 3aHATMM MBI BCIOMHUM OCHOBHBIE IOHSTHUSA, CBA3aHHBIE C YpPaBHEHHUSMH,
COZEPKAIIMMHU IIEPEMEHHYIO I1OJ] 3HAKOM MOAYJIA. A TaKKe€ IPUMEHUM 3HAHUS B IIPAKTUYECKUX
3a/IaHMSAX 110 TaHHOM TeMe.

Tema 18. JIuneiiHoe ypaBHeHHE ¢ MapaMeTPoOM

Ha »5ToM 3aHSTMM MBI pacCMOTPUM JIMHEHHBIE YpaBHEHUS C IapaMeTpamy,
copMyIUpyeM aIrOPUTM pPEIIeHUs TaKUX YPaBHEHHH.

Tema 19. KBaapaTHble ypaBHeHUsI

Ha sToM 3aHsATMM ydamuecsi BCIIOMHSAT, KaKU€ YpaBHEHMS Ha3bIBAIOTCS KBAaJpaTHBIMU,
BU/Ibl KBa/IpaTHBIX YPaBHEHUH, IOBTOPAT aJIrOPUTM PELIEHUS KBAAPATHBIX YPaBHEHUH.

Tema 20. Teopema Buera

MsI npoLOIKHM HOBTOPATH TEMY «YPAaBHEHUS M HEPABEHCTBA», U HA JTOM 3aHATUU
IIOTOBOPHM O KBAaJPAaTHBIX YPAaBHEHHSAX. MBI BCIIOMHUM TaKO€ IOHATHE KAK «IIPUBEICHHOE
KBaJlpaTHOE YypaBHEHHE», (OPMYJbl JJIi BBIUMCICHUS KOpPHEH NPUBEIEHHOrO0 KBAaJpaTHOIO
ypaBHeHus, Teopemy BueTta, oOpaTHyto Teopemy. Taxkke Mbl pacCCMOTPUM IIPUMEHEHUE TEOPEMBbI
Buera 1 peuienuns 3a1a4 pa3HOro ypOBHSI CIIOKHOCTH.

Tema 21. BukBaapaTHble ypaBHeHUsl. Y paBHeHNsl, IPHBOIMMbIe K KBaJIPATHBIM

Ha sTrom 3aHATMM MBI PacCMOTPUM aITOPUTM PELICHHs] yPaBHEHWM, NPUBOIMUMBIX K
KBaJIpaTHbIM, BCIIOMHHMM, KaKHe€ YypaBHEHHUS Ha3blBalOTCs OMKBaJpaTHbIMU. Paccmorpum
HECKOJIbKO IIPUMEPOB.

Tema 22. I[po6HoO-panHoHabHbIE YPABHEHUS

B nanHoM BuaeopparMeHTe Mbl BCIHOMHHM, KaKHE€ YpPaBHEHHUS Ha3bIBAIOTCS
paloHaIbHBIMHU, BHJbl PAallMOHAJIbHBIX YpAaBHEHUH, KaKM€ YpPaBHEHMsI Ha3bIBalOTCS JIPOOHO-
paloOHaIbHBIMY, @ TAKXKE aJITOPUTM pPELIEHUs APOOHO-PallMOHAIbHBIX YPAaBHEHUH.

Tema 23. Pemienue ypaBHeHMii BbICHINX CTeNeHeil

Ha sToM 3aHATHHM MBI PaCCMOTPUM HEKOTOPBIE METOMABI PEIICHUsS YPaBHEHHM BBICHIMX
CTEIIEHEH.

Tema 24. CucteMbl JIMHEHHBIX YPABHEHUI C IBYMSI epeMeHHbIMU

B sToM BuaeodpparmMeHTe Mbl BCHOMHHMM, YTO TaKO€ CHUCTEMbl JIMHEHHBIX YpaBHEHUH C
JBYMS IIEPEMEHHBIMU U IIOBTOPUM TPU OCHOBHBIX METO/Ia PEIIEHUS TAKUX CHCTEM yPaBHEHUH.

Tema 25. CucteMbl ypaBHEeHHUIT BTOPOIi CTeNeHH C ABYMsI TepeMeHHbIMHU

Msl npoAoKUM MOBTOPATH pas3liell «YPaBHEHHs M HEPAaBEHCTBAa» M IIOTOBOPHM O
CUCTEMaxX YpaBHEHHUW BTOpPOM CTENEHU C JBYMS INEpPEMEHHBIMH. PacCMOTpUM HECKOJBKO
Croco00B PEeLIeHUs TAKUX CUCTEM YPaBHEHUH.

Tema 26. JIuHeliHble HepPaBeHCTBA

Ilenn Hamero ypoka: BCIIOMHMTb, YTO TAaKO€ UYMCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHBIMHU, JIMHEHHOE HEPAaBEHCTBO C OJHOM M JBYMS INEPEMEHHBIMU; BCIIOMHHTbH, Kak
pelarTces TAKME HEPABEHCTBA.

Tema 27. Cuctembl JIMHEHHBIX HEPABEHCTB € 0/IHOI epeMeHHOi

Ha sToM 3aHATHM y4alimecss BCIOMHSAT, YTO TaKOE€ CHCTEMBI JIMHEHHBIX HEPAaBEHCTB C
OJIHOM IEPEMEHHON, COBOKYITHOCTH JINHEHUHBIX HEPABEHCTB C OAHOW I1€PEMEHHOM.

Tema 28. JIuHeiiHble HepaBeHCTBA, COAeprKalIie ePeMeHHYI0 M0 3HAKOM MOAYJIs



Yacto HAM MPUXOAMTCS peUIaTh JUHEHHbIC ypaBHEHUS, COAEPKAIINE MEPEMEHHYIO MO
3HaKoM Mojyisi. Llenpio aToro ypoka OyaeT MOBTOPEHHE OCHOBHBIX METOJOB PEIICHHS TaKHX
YPaBHEHH.

Tema 29. PannoHajibHbIe HepaBeHCTBA

PaHI/IOHaJ'II)HI)IG HCpaBCHCTBA — J3TO HCPAaBCHCTBA, 00e 4acrtu KOTOPLIX ABJIAIOTCA
padvOHAJIBHBIMH BBIPAKCHUAMMU. Ha »>ToM 3aHsatum MBI IIOBTOPHUM, KaKHWC BBIPAXKCHUA
HAa3bIBAOTCA pallMOHAJBHBIMU MW KaK PpCHIAOTCA pPalUMOHAJIbHBIC HCEPABCHCTBA METOAOM
WHTEPBAJIOB.

Tema 30. PenieHue KBaIpaTHbLIX HEPABEHCTB € MOMOIIbIO KBAAPATHYHOH (PYHKIUH

B >Tom BI/II[CO(i)paFMeHTe MBI BCIIOMHUM, KaKU€ HCPABCHCTBA HA3bIBAOTCA KBAaJIpaTHBIMU,
oJipoOHee pacCMOTPUM TaKoOil CIoco0 pelieHHs KBaIpaTHBIX HEPaBEHCTB, KakK TpaduyuecKHil.
Bcnmomanm AJITOPUTM PCUHICHUA TAKUX HCPABCHCTB.

Tema 31. PenieHue KBaJipaTHBIX HEPABEHCTB € MOMOIIbLI0 METO/1a HHTEPBAJIOB

Mkl IpOoAOJDKUM HNOBTOPATH MCTOJAbI PCIICHHSA KBAaJAPATHBIX HEPABCHCTB M Ha 3TOM
3aHATHUU BCIIOMHUM, KaK pCIIAOTCA KBAAPATHBIC HCPABECHCTBA ME€TOJAOM MHTCPBAJIOB.

Tema 32. HepaBeHcTBA ¢ mapaMeTpoM

HepaBenctBa ¢ mapamerpom OYeHb 4YacTo MpUCyTCTBYIOT B 3amanusx OI'D (I'MA),
IIO3TOMY BAXKHO HAITOMHUTH YHalIUMCs, KaK PCIIA0TCAd TAKMC HEPABCHCTBA.

Tema 33. Pelenne cucreM HepaBeHCTB

B sTom BI/I[[GO(l)paFMGHTe MBI BCIIOMHHM OCHOBHEIE CBOMCTBA CHCTEM HCPABCHCTB,
MTOBTOPHUM aJITOPUTM PEIICHUSI CHCTEM HEPAaBEHCTB, PACCMOTPUM HECKOJIBKO MMPHMEPOB.

Moayab «I'eomeTpusi», 23 yaca
Tema 34. Ilonsitue BekTopa. /lelicTBUSI Hal BEKTOPAMHU
Ha 3ToM 3aHsTHH MEI IOroBOpUM O BEKTOpAaxX Ha IJIOCKOCTH. BCHOMHI/IM, YTO HA3BIBAKOT

BeKTOpoM. [loroBopyM O KOJUIMHEApHBIX BEKTOpax. A TakKe BCIIOMHHMM, KaK OTKJIaJbIBaTh
BEKTOp OT JaHHOU TOYKHU.

Mpbl BCIOMHMM, KakK BBINOJHSIOT CIIOKEHHE BEKTOpoB. Ha3oBeM 3aKOHBI CIIOXKEHUS
BEKTOpoB. lloroBopuM o0 pa3HOCTHM BEKTOPOB. A 3aTeéM BCIHOMHHMM, KaK BBIIOJHIETCS
YMHO)XEHHE BEKTOPA Ha YHCJIIO.

Tema 35. Metoa koopaunart. Pa3zjiokeHHe BEeKTOpa MO JBYM HEKOJJIMHEAPHBIM
BEKTOpam

B sTOM BHJI€03aHATHH MBI IOBTOPUM JIEMMY O KOJIJIMHEapHBIX BekTopax. [loroBopum o
pa3i0KeHUH BEKTOpPA 10 IBYM HEKOJJIMHEAPHBIM BEKTOPAM.

Tema 36. Metoa koopauHat. KoopamHaTbl BeKTOpa

Ha sTrom 3aHsiTMM MBI BCIIOMHUM, KaK ONPEAENSIIOT KOOPAUHATHI BEKTOPOB. PaccMoTpum
TPH BCIIOMOraTENIbHBIE 3aJaud: ONPEACIICHHE KOOPAUHAT CEpPENMHBI OTpPEe3Ka, BBIYMCIICHHE
JUIMHBI BEKTOpA 110 €ro KOOpJIAMHATAM U OIPEJECIICHNE PACCTOSIHUS MEXKAY TOUKAMH.

Tema 37. YpaBHeHHs] NPAMOI U NPOU3BOJIbHOM JMHUM HA IUIOCKOCTH

Msbl nponOIKUM MOBTOPSITH TeMy «BeKTOphl Ha IUIOCKOCTH», M LEJIbI0 3TOr0 YpOKa
OyZeT BBIBOJI ypaBHEHUH MPSIMOI U TPOU3BOJILHONM JTMHUH Ha TIOCKOCTH.

Tema 38. YpaBHeHHe OKpYy:KHOCTH. B3ammHoe pacnoJiokeHue OKPYKHOCTeil Ha
IUIOCKOCTH

Ha sTOM 3aHATUN MBI BCIOMHUM, KaKOH BHUJl UMEET ypPaBHEHUE OKPYKHOCTHU C LIEHTPOM B
touke ¢ koopauHatamu (x0;y0 ) u paguycom r. IloBTOpuM BHII ypaBHEHHS OKPYXKHOCTH C



LHEHTPOM B Hayajle KOOPAUMHAT U paauycoM r. BcroMHUM, Kak MOIYT pacrnoJiaraTbCsi JIBE
OKPY>KHOCTH Ha TJIOCKOCTH.

Tema 39. TpeyroJibHUK. D1eMEHTHI TPEYTr0JIbHUKA

JlanHblil  BUAEO(QpPArMEHT IMOCBSIIEH TPEyroJbHUKaM. Mbl Ha30BE€M 3JIEMEHTHI
TpeyrojbHHUKa. A TakXkKe JOKaXeM, 4TO MeJIUaHbl TPEYTroJIbHUKA MEPECEKAIOTCS B OJHON TOUKE,
OMCCEKTPUCHl TPEYTOJbHUKA TaK)Ke MEPECeKaroTCsl B OAHOW TOYKE M BBICOTHI UJIM IpPSMBIE,
coziep allre BbICOThI, IEPECEKAIOTCs B OJHON TOUKE.

Tema 40. PaBeHCTBO M 0/100Me TPEYroJIbHUKOB.

B nanHOoM 3aHATMM Mbl CcGOPMYNIHMpPYEM U JIOKaXeM TpU MpH3HAKa paBEHCTBA
TPEYTOJbHUKOB, a TAK)Ke TPH MPU3HAKA MTO100US TPEYTOJIHLHUKOB.

Tema 41. OcHoBHBIE (pOPMYJIbI, CBA3BIBAIOIIHE 3JIEMEHTHI TPEYroJbHHKA

Ha sToM 3aHSTHM MBI TOKa)XXeM, YTO CyMMa YTJIOB TpeyroyibHuKa paBHa 180°. Bermomuum,
KaKOW yroJl Ha3bIBalOT BHEIIHUM YIJIOM TPEYrOJIbHHMKA, a 3aTE€M JOKa)XKe€M TEOPEMY O BHEIIHEM
yrie TpeyroibHuKa. [IoroBopuM 0 COOTHOIIEHUAX MEXAY YIVIAMU U CTOPOHAMH TPEYTOJIbHUKA.
W 3aBepiinM noBTOPEHNUE HEPABEHCTBOM TPEYTOIbHHKA.

Tema 42. Iliiomaab TpeyroJbHUKA

Ha sToM 3aHsTMM MBI BBIBEJEM IISIThb OCHOBHBIX (OPMYJ, KOTOpPbIE MOAOHAYT IS
HaXOXJEHUs IUIOIAAN JHOOOro TpEeyrolbHMKA, HE3aBUCUMO OT €ro CBOMCTB, YIJIOB WU
pa3MepoB.

Tema 43. IlonsiTHe CHHYCA, KOCHHYCA, TAHT€HCA M KOTAHTEHCA.

Ha sTOoM 3aHsTHM MBI BCIIOMHHMM, 3a4€M M KakK IMOSBWJIUCH IOHSTHUS CHUHYyCa, KOCUHYCAa,
TaHTeHca M KoTaHreHca. [loBTopuM, Kak HailTM KOOPAMHATHI MPOU3BOJILHOM TOYKH, BCOIOMHUM
TaOMUIy 3HAYEHHH CHHYycCa, KOCHMHYcCa, TaHIeHcCa, KOTAaHIeHCa /i1 HEKOTOpBIX YIJIOB U3
npomexyTtka oT 0° 1o 180°. IIoBTOpHM OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO U (hOPMYJIBI
MIpUBEICHUSI.

Tema 44. Teopema cuHyca, KOCHHYCOB. PelieHne TpeyrojibHUKOB

B sToM BuneopparmenTe yyammecst BCMOMHSAT (POPMYJIMPOBKH M 10Ka3aTEIbCTBA TEOPEM
CHHYca U KocuHyca. [IoBTOpSAT, 4TO 3HAUUT «PEIIUTh TPEYT OJIbHUK.

Tema 45. Yroa mexny Bekropamu. CkajisipHoe Npou3BeleHe BEKTOPOB

Ha »TOM 3aHSTMM MBI TOTOBOPUM O TOM, YTO Ha3bIBAE€TCSA YIVIOM MEXIY BEKTOPaMHU.
BenioMHMM Takoe necTBHE HaJl BEKTOpaMH, KaK CKalsipHOe IpousBeneHue. [loBropum, Kak
HAaXOAUTCS CKAJIIPHOE MPOU3BEEHIE BEKTOPOB, €CIIM JaHbl KOOPIAMHATHI ATUX BEKTOPOB.

Tema 46. BnmcanHble M UEeHTpPajbHble YIJbl. BnucaHHble W ONHCaHHbIE
OKPYKHOCTH

B »3TOM 3aHATHH MBI TPOAOKMM TOBOPUTH OO0 OKPYKHOCTH M Ooyiee TOAPOOHO
paccMOTpPUM BIIMCAaHHbIE M ONHCAHHBIE OKPYKHOCTH. A TakKe BCIIOMHUM YacCTHBIE Ciydawu:
OIMCaHHYI0 OKPYKHOCTb OKOJIO MPaBHJILHOIO MHOI'OYTOJIbHHKA M BIMCAHHYI OKPY)KHOCTb B
MIPaBWJIbHBIA MHOTOYT'OJIbHUK.

Tema 46. YerbipexyroiibHUKH. OCHOBHBIE 3J1eMEHThI YeThIPEeXyroJbLHHKA

Ha panHoM 3aHsATMM Mbl BCHOMHHMM MpPU3HAKU MapajuiesIbHbIX HOpsAMBIX. A 3aTeM
paccMOTPUM pEILIEHUs] HEKOTOPBIX 3aj1a4 1o TeMe «llapasiensHble IpsiMbIe».

B »TOoM BHIeodparmMeHTe MBI HOTOBOPUM O YETHIPEXYTOJbHUKAX. BCIIOMHMM, KakMMHU
cBoiicTBaMu OHM o0OianaroT. HazoBeM Npu3HAaKM COOTBETCTBYIOIIMX UYETHIPEXYI'OJIbHHKOB. A
3aTeM pacCMOTPUM PELIEHHSI HEKOTOPBIX 3a7a4 [0 JTaHHOW TeMe.

Ha 3TOM 3aHATHM MBI IPOAODKMM IOBOPUTH O YETBIPEXYTOJIbHUKAX, @ TOUHEE BHIBEIEM
(bopMYITBI 17151 BEIYUCIIEHHS UX TIJIOMIAICH.



Tema 47. 3agaum Ha IBUKEHHUE

Paznen «TekcroBbie 3aaum» Mbl HAYHEM IMOBTOPSATH C 3a/lad Ha JBKeHHe. M Ha sTOM
3aHATHH MBI PACCMOTPHUM 33J1auyd Ha JIBM)KCHHE IO MPSMOM, Ha JBMIKEHHUE IO BOJE, 337a4M Ha
JBIDKEHUE TTPOTSHKEHHBIX TEJl, Ha IBFXKEHUE 110 3aMKHYTOU Tpacce.

Tema 48. 3agauu Ha MPOUEHTHI

[IporieHT — 3TO MaTeMaTU4eCcKOe MOHITHE, C KOTOPHIM, B MPHHITUIE, KKIBIA YEJIOBEK
CTaJIKUBACTCS B CBOCH XU3HHM MPAKTHUECKU KaXKIbIA JAeHb. Jltonu KmaayT neHbru B OaHK, U 3a
9TO UM HAYHUCISIOTCS MPOIEHTHL. Jtonu 6epyT KpeauThl B OaHKaX W 00sS3aHBI BBHITIJIAYUBATH 11O
HUM TPOIEHTHI. 3a9acTyl0 B Mara3wHax MpeaJiaraloT CKUIKH Ha TOT WM MHOW ToBap. UToOBI
yMETh TPOCYUTHIBATH W BBIOMpaTh HauOOJIee BBITOAHBIC IS CeOsl MPEUIOKEHHS, KaKIOMY
YEJIOBEKY HEOOXOAMMO YMETh pelIaTh 3aa4y Ha MPOIICHTHI.

Tema 49. 3agaum HA CMeCH M CIIABBI

Ha sTtomM 3aHATHMM MBI pelIMM TUIIMYHBIE 3aJa4M HAa CMECH U CIUIaBbl, IIOBTOPUM
OCHOBHBIE€ METOJIbl PEIICHUS TAKUX 3a7a4.

Tembr 50-55. 3agauu Ha padoTy

[Iponomxkast moBTOPATH paznen «TexkcToBele 3a1a4n», Mbl HE MOKEM 000MTH BHUMaHHUEM
3amaun Ha paboTy. B aToM BuneodparMenTe Mbl pacCCMOTPUM HEKOTOPBIE 33/1a4u Ha pabOTy U Ha
COBMECTHYIO padoTy.
Moayiab «Aaredpa», MoayJb «I'eomerpusi», 1 yac (UTOroBbIif):

Tema 56. UToroBnlii ypok
Ha »ToM 3aHsTMM TIpOBEpHM HAIM 3HAHUSA - BBIIOJIHUM JIEMOBEPCHIO JK3aMEHAIIMOHHOU

paboTHI.
KanennapHo-temaruueckoe mianuposanue kypca [0y
Hara npoBeneHust KoJu-Bo
Ne Inan. ‘ Dakr. Tema 3ansaTHust 4acoB
Mopayab «Asredpa»

1 Hamypanvusie uucna 1

2 Ilenvie uucna. 1

3 OoviKkHoBenHble Opoou. 1

4 Hecamuunvie opoou. 1

5 Mnoscecmeo 1
oelicmeumenbHbIX yuce.

6 Cmenenp c yenvim 1
nokasamenem.

7 Kopenw n-oii cmenenu. 1

8 IIponopuyuu. 1

9 Ilpouenmeui. 1

10 Oonounen. 1

11 Mnozounen. 1

12 Dopmynvl COKPAUEHHO20 1
YMHOMMCEHUSL.

13 Payuonanvnuie gvipasricenus. 1




14

Ilpeoopa3zosanue evipasrcenuil
, COOepHCauux 3HAK KOPHAL.

15 Keaopammnuwiit mpexunen.

16 Jluneiitnoe ypasnenue ¢ 00HuUM
Heu36eCcmHbIM.

17 Juneiinoe ypaenenue,
cooepircauiee nepemeHHy 0.

18 Juneiinoe ypagnenue c
napamempom.

19 Keaopamnmnuwie ypasnuenus.

20 Teopema Buema.

21 bukeaopammnoie ypasnenus.
Ypasnenusa, ceooauwgueca
KeaopamHubvim.

22 /JIpoono-payuonanvhole
ypasHneHus.

23 Pewenue ypasnenuii evicuiux
cmeneneil.

24 Cucmemul 1uHeHbIX
YypasHneHnuii ¢ 08yms
Heu36ecmHbIMU.

25 Cucmemul ypagnenuii 6mopoi
cmenenu ¢ 06ymsa
Heu36ecmHbIMU.

26 Jluneiinvie nepasencmaa.

27 Cucmempl 1uneninbIX
Hepagencme ¢ 00HOIL
nepemeHHoI.

28 Jluneiinvie nepasencmaea,
cooepircaujue nepemennyIo
no0 3HAKOM MOOYJIA.

29 Payuonanvusie nepagencmea.

30 Pewenue keaopamuuix
HepPageHcme ¢ NOMOUbIO
2paguka Keaopamuunoi
dynkyuu.

31 Pewienue keaopammnuvix
HepageHcme ¢ NOMOUibIO
Memooa uHmepeanos.

32 Hepagencmea c napamempom.

33 Pewenue cucmem
HepageHcms.

Mopayab «I'eoMeTpus
34 Ionamue eekmopa.




[eiicmeusn nao eekmopamu.

35 Memoo koopounam. 1
Pasznoscenue éekmopa no
08YM HEKONIUHEAPHbIM
6eKkmopam.
36 Memoo koopounam. 1
Koopounamul éexkmopa.
37 Ypasnenusa npamoii u 1
nPOU3601bHOU NUHUU HA
na0CcKoCmu.
38 Ypasnenue oxkpyscnocmu. 1
B3zaummnoe pacnonosrcenue
OKPYXHCHOCHEll HA NJ10CKOCHU.
39 Tpeyzonvhuk. Inemenmot 1
mpey20nbHUKa.
40 Pagencmeo u nooooue 1
mpeyzoibHUKOG.
41 Ocnosnvie gpopmyel, 1
ceAazvlearouiue 31eMeHn bl
mpeyzoibHuUKa.
42 Inowaoe mpeyzonvnuka.
43 Ilonamue cunyca, Kocunyca,
manzenca, KOomauzeHca.
44 Teopema cunyca, Kocunycos. 1
Pewienue mpeyzonvnukoas.
45 Yeon mearcoy eekmopamu. 1
Ckanapuoe npouseeoenue
6eKmopoe.
46 YemuvipexyzonbHuKu. 1
OcHoegnbie 31emenmul
uemulpexyzo1bHUKA.
ITnowaou
uemulpexy201bHUKOE.
47 3aoauu na osuixcenue. 1
48 3aoauu na npouenmeot. 1
49 3aoauu na cmecu u cniagol. 1
50 3aoauu na paoomy. 1
51 3aoauu na pavomy. 1
52 3aoauu na pavomy. 1
53 3aoauu na paoomy. 1
54 3aoauu na paoomy. 1
55 3aoauu na paoomy. 1
56 Hmozosoe 3anamue. 1
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