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PabGouast mporpamma 1o »sjeKTUBHOMY Kypcy «30paHHble BOMPOCHI
MaTE€MaTUKW» SBISETCS O00S3aTE€NbHBIM JUIsI W3YYEHUS U SIBISIETCS OJHOW H3
COCTaBJISIOLINX MIpeIMeTHOM obmacTn «MaTtematuka u HHGHOPMATHUKAY.

[Iporpamma ydeOHOro (21MEKTUBHOTO) Kypca «l30paHHbIe BOMPOCHI
MaTeMaTHKW» N7 00pa30BaTENbHBIX OpraHU3alldi, Pean3yIOUUX MPOTrpamMMbl
cpenHero obmiero oopazoBanus (najnee - [Iporpamma) paspaborana COTpyTHUKaAMHU
kadenpsl marematuueckoro obOpazoBanus ['AY IO «COUPO» u rpynmoit
yuHuTelled MaTeMaTUKU 00pa3oBaTeIbHbIX opranu3anuii CapatoBckoit oonactu

VYyeonsiii wian MOY « ['mmHa3ust « ABHAaTOp» Ha M3y4YE€HHE 3JIEKTUBHOIO
Kypca B 10-11 kmacce mnpeaycMmarpuBaer | yac B HeIENIO, YTO COCTaBIAECT 68
4acoB 3a Mepuoj 00y4eHHUs.

[Inanupyembie pe3ynbTaThl OCBOEHUS 3JIEKTUBHOrO mpenmMera «30paHHbIe
BOIIPOCHI MATEMATHUKMU

Hannass  nporpamMma  oOecrieyuBaeT  (POPMHUPOBAHUE  JIMYHOCTHBIX,
METaIpPEeAMETHBIX U MPEIMETHBIX PE3yIbTaTOB.

JIM4HOCTHBIE pe3ybTaThI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MPOrPaMMbl CPEIHEr0  OOIIEro
oOpa3oBaHUs MO SJEKTHBHOMY Kypcy «l/30paHHBIE BOIPOCH  MAaTEMaTHKW»
JOCTUTalOTCS B €IMHCTBE Y4€OHOM M BOCIIUTATEIBLHOM €SI TEIbHOCTH

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS OOYyYarolMMHUCS paboyeill MporpaMMel
cpenHero o6mero oOpa3oBaHUS OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTH
oOyuJaroluxcs pyKOBOJCTBOBaTbCS  C(HOPMUPOBAHHOM BHYTPEHHEH MO3UIUEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OPHUEHTAlUi, MO3UTUBHBIX  BHYTPEHHHX
yOeXKACHUI, COOTBETCTBYIOIIUX TPAAMIMOHHBIM LIEHHOCTSM POCCHKUCKOIO
o0I11ecTBa, pacHIMPEHUE KUZHEHHOTO OMbITa W ONbITA JEATEIBHOCTH B IPOLECCE
peanu3ali OCHOBHBIX HaNpaBJICHUN BOCHUTATEIBHON AESATEIbHOCTH, B TOM
YHUCJIE B YACTH:

1. I'paxx1aHCKOTO BOCTIUTAHMUS:

c(hOpMHUPOBAHHOCTD TPAKIAHCKON MO3ULMK 00yHaIOIErocs Kak aKTUBHOTO
Y OTBETCTBEHHOTO  4J€Ha  POCCHMCKOro  OOIlecTBa;  OCO3HAHUE  CBOMX
KOHCTUTYIIMOHHBIX TIpaB M O0SI3aHHOCTEH, YBa)KEHHE 3aKOHA W MPaBOIMOPSIKA;
MPEACTABICHUEM O MAaTeMaTHYE€CKMX OCHOBaX (YHKIHMOHUPOBAHUS Ppa3IUYHBIX
CTPYKTYD, SIBI€HUH, IPOLEIYp IPakIaHCKOr0 00LIecTBa (BBIOOPHI, OMPOCHI U TIp.);
TOTOBHOCTBIO K OOCYXJIEHHIO 3THYECKHX MpPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM
IIPUMEHEHUEM JTOCTMIKEHUI HAyKH, OCO3HAHHEM Ba)>KHOCTU MOPAJIbHO-3THYECKHUX
OPUHIUIOB B JICATENBHOCTH  YYEHOrO, yMEHUE  B3aUMOJEHCTBOBATh
C COIIMAJIbHBIMU MHCTUTYTaMU B COOTBETCTBHM C WX (DYHKIIMSMU M Ha3HAYCHUEM;
TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM 1€ATETBHOCTH.

2. ITaTpUOTHUYECKOTO BOCITUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOU UJICHTUYHOCTH,
NaTPUOTHU3MA, YBAXKEHUS K NPOLUUIOMY M HACTOSIIEMY POCCUHUCKOW MaTEMaTHKH;
LHEHHOCTHbIM ~ OTHOIIEHHEM K JOCTI)KEHHMSIM POCCHUHCKHX  MaTeMaTHKOB
M POCCUMCKOM MaTeMaTHYECKOW IIKOJbI, K HWCIIOJb30BAHUIO ATUX JOCTUKECHUH
B JPYTUX HayKax, TEXHOJIOTUSX, cpepax IKOHOMUKU

3. lyXOBHO-HPABCTBEHHOT'O BOCITUTAHMUS:
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OCO3HaHMUE AYXOBHBIX LIEHHOCTEN POCCUIMCKOr0 Hapoa; cOpMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHMS, ATUYECKOTO TOBEJICHUS, CIIOCOOHOCTh OICHUBATH
CUTYalLMIO ¥ MPUHUMATh OCO3HAHHBIE PEUICHUS, OPHUEHTUPYSACh HA  MOPAIBHO-
HPABCTBEHHBICE  HOPMBI U LIEHHOCTH; OCO3HAHUE JIMYHOI'O BKJIaJa B MOCTPOCHUE
YCTOWYMBOTO OYyIyIIETO.

4. DCTeTUYECKOTO BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOUAsl SCTETHKY ObITa, HAYYHOIO
Y TEXHUYECKOTO TBOpPYECTBA, BKJIIOYAs ACTETUKY MaTEeMaTH4YECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1ad, pEelIeHU, pacCy X ICHU;
BOCIIPUUMYHMBOCTBHIO K MATEMAaTUYECKUM aCIIEeKTaM pPa3JINYHbIX BUJOB UCKYCCTBA.

S. ®U3UYECKOTO BOCIIUTAHUSA:

ChopMUpOBaHHOCTh ~ yMEHHUS MPUMEHSATh MaTeMaTHUYeCKHE 3HAHUS B
MHTEpecax 3/J0pOBOT0O 1 0€30MacHOro o0pa3a >KM3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3/I0POBBIO; aKTMBHOE HEMPUSTHE BPEIHBIX MPUBBIUEK W UHBIX (HOpM
MPUYUHEHUS Bpeaa GU3NIECKOMY U TICUXUYECKOMY 370POBbIO

6. TpymoBoro BocnuTaHus:

TOTOBHOCTh K TPYZy, OCO3HAaHHME IIEHHOCTH MAacTepCTBa, TpPYJ0It00ue,
FOTOBHOCTh K AaKTUBHOM JIESITETBHOCTHM TEXHOJOTMYECKOM H  COLHMAIBHOUN
HaIpPaBJICHHOCTH, CMIOCOOHOCTh MHUIIMUPOBATh, TUIAHUPOBATh U CAMOCTOSTEILHO
BBITIOJHATh  TaKyl  JICSITEIBHOCTh; HMHTEpPEC K  pa3auyHbiM  cdepam
poecCUOHANBHON AEATENBHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOD
Oynymeld  mnpodeccur M peaiu30BbIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
TOTOBHOCTH 151 CIIOCOOHOCTD K MaTeMaTU4eCKOMY 00pa30BaHUIO
¥ cCaMOOOpa30BaHMI0 Ha MPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTBHIO K AaKTHBHOMY
Y4acTHUIO B PEIICHUU TPAKTUUECKUX 3a]1a4 MaTeMaTHYE€CKON HAIPaBICHHOCTH.

7. DKOJOTUYECKOTO BOCIIUTAHUS:

c(hOPMUPOBAHHOCTh AKOJOTMUYECKOM KYJIbTYpbl, TMOHHUMAHUE BIUSHUS
COLMAIBHO-?)KOHOMHYECKUX MPOILIECCOB HA COCTOSIHUE MPUPOAHOM U COLIMATIBHOU
Cpelbl, OCO3HaHUE TIJ00AJIbHOTO  XapakTepa HAKOJIOTMYECKUX  MOpoO0eMm,
IJIAHUPOBAHUE W OCYUIECTBJICHUE ACHCTBUU B OKPY’KAIOIIECW CpEele Ha OCHOBE
3HAHUS LEJIEH YCTOWYHMBOTO PAa3BUTUS YEJIOBEUECTBA, AKTUBHOE HENPUSITHEC
JEWCTBUM, NPHUHOCSIIMX BpEI OKPYXKAKOWIEH CpeAEe, YMEHHE MPOTHO3UPOBATH
HEOJIaronpusITHBIE SKOJIOTMYECKUE TOCIEACTBUS MNPEANPUHUMAEMBIX JIeUCTBUH,
MPEIOTBpALaTh MX; pPaCIIUPEHUE OIbITa JESITEIBHOCTH  3KOJOTMYECKOU
HaIpaBJICHHOCTH

8. LleHHOCTH Hay4YHOTr0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Da3BUTHs  HAyKW U OONIECTBEHHOW  TPAKTUKUA,  I[OHWMAHHE
MaTEeMaTUYeCKOW HayKh Kak cdepbl 4YeIOBEUYECKOW MESTeNbHOCTH, JITaroB €&
pa3BUTUA WU 3HAYMMOCTH JJIsl PAa3BUTHS LIMBWIM3ALMU; OBJIAJICHUEM SI3BIKOM
MAaTEMATUKH M MaTeMaTUYECKOW KyJIbTypOM KakK CpPEICTBOM IIO3HAHHUS MHUPA;
FOTOBHOCTBIO OCYIIECTBIIATh NMPOECKTHYID U HCCIEAOBATEIbCKYIO JEATEIbHOCTD
WHJUBUAYAJIBHO U B TPyMIe



MeranpenMeTHbIE pe3yJIbTaThl

MeranpeaMeTHbIe pe3yJbTaThl OCBOECHHS OCHOBHOW 0Opa3oBaTEIbHOM
MPOTpaMMBbl MPEJCTABICHBI TPEMS IPYIINaMU YHUBEPCAbHBIX YUEOHBIX IEUCTBUN
(YYD).

1. PerynsaTuBHbIE yHUBEpPCATbHBIC YUECOHBIE NEHCTBUS

BrinmyckHUK HAy4YHUTCS:

CaMOCTOSITENIbHO OMpPEACSITh LeNd, 3a/aBaTh MapaMeTpbl U KPUTEPHUU, IO
KOTOPBIM MOKHO OIPEAEIUTD, YTO LIEJIb IOCTUTHYTA;

OIICHUBATh BO3MOYKHBIE TOCIJIEICTBUS JAOCTHXKEHUSI MOCTABJICHHOW LEIU B
NeSATEeIbHOCTH, COOCTBEHHOM JKM3HU U KU3HU OKPYKAIOIIUX JIIOJIeH, OCHOBBIBAsICh
Ha COOOPAKEHUSIX STUKHU U MOPAJIH;

CTaBUTb U (OPMYJIHPOBATH COOCTBEHHBIE 3alauyd B 0O0pa3oBaTEIbLHOU
JEATEIIbHOCTH M )KU3HEHHBIX CUTYalUsAX;

OIICHUBAaTh PECYpPChl, B TOM YHCJE BpeMsi U Jpyrue HeMaTepuaIbHbIC
pecypchl, HEOOXOIUMBIE JIJIsl JOCTUKEHUS MOCTABICHHOM 11€1H;

BBIOMpaTh MyTh JOCTHXKEHUS 1I€JM, MJIaHUPOBATH PEIIECHHE MOCTABICHHBIX
3a/1a4, ONTUMU3UPYS MaTepUabHbIC U HEMATepUAIbHBIC 3aTPaThI;

OpraHu30BbIBaTh A(PPEKTUBHBIA MOUCK PECYpCOB, HEOOXOAUMBIX IS
JIOCTUKEHUS TIOCTABJICHHOM 11€11H;

COTIOCTABJISATh TMOJYYECHHBIM pe3ysbTaT JESITEIBHOCTH C TOCTaBJICHHOM
3apaHee 1EJbIO.

2. Ilo3HaBaTenbHbIE YHUBEPCATIbHBIC YUEOHbIC TEUCTBUS

BrInmycKHUK HAy4HUTCS:

UCKaTh M HAXOJUTh 0OOOIIEHHBIE CITOCOOBI PEIICHHUS 3a/iad, B TOM YHCIIE,
OCYIIECTBJISATh Pa3BEPHYThIM MH(GOPMAIIMOHHBIN MOMCK U CTaBUTh HA €T0 OCHOBE
HOBBIE (YueOHBIC U TTO3HABATEIbHBIC) 3a/1a4H;

KPUTHUYECKHA OLICHUBATh M HWHTEPIPETUPOBATh HHGOpPMALUIO C Pa3HBIX
MO3UIMH, pacno3HaBaTh M (PUKCUPOBATh MPOTHUBOpPEUUS B WH(POPMAIIMOHHBIX
HMCTOYHUKAX;

WCIIOJB30BaTh  Pa3JIMYHbIE  MOJICJIBHO-CXEMAaTHUYEeCKUE CpelcTBa s
MPEJICTABJICHNS CYIIECTBEHHBIX CBSI3€M M OTHOIICHUMW, a TAaKXE MPOTUBOPEUHUI,
BBISIBJICHHBIX B UH()OPMAIIMOHHBIX UICTOUHUKAX;

HaXOJUTh U MPUBOAUTH KPUTUUECKUE apTYMEHThI B OTHOIIEHUU JACHCTBUM U
CYXKIIEHUIl JpYroro; CIHOKOMHO MW Pa3yMHO OTHOCUTBCS K KPUTUYECKUM
3aMEYaHUsIM B OTHOIIEHUU COOCTBEHHOTO CYXKJICHUS, pacCMaTpuUBaTh MX Kak
pecypc cOOCTBEHHOTO Pa3BUTHS;

BBIXOJIUTh 32  paMKh  y4eOHOro  mpeaMera U OCYIIECTBIISITH
L[€JICHANPABJICHHBIN MOMCK BO3MOKHOCTEH ISl IIHPOKOT0 MEpPEeHOca CPEACTB U
CIIOCOOOB JEUCTBUSL;

BBICTpanMBaTh UHAMBUIYATbHYI0 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAsS
OTPaHUYEHHUSI CO CTOPOHBI IPYTUX YYACTHUKOB M PECYPCHBIE OTPAHUUCHUS;

MEHSITh U yJI€p>KUBATh Pa3HbIC MMO3UIIUU B TTI03HABATEILHON JIEATEILHOCTH.

3. KoMmMyHUKaTUBHbBIC YHUBEPCAIbHBIC YUEOHBIE 1EHUCTBUS

BrinmyckHUK HAydHUTCS:

OCYILIECTBIIATH JEIOBYIO KOMhﬁyHHKaun}o KaK CO CBEPCTHUKAMH, TaK U CO



B3pOCJIBIMU (KaK BHYTpU 00pa30BaTelIbHOM OpraHu3alliy, Tak U 3a €€ MpeesiaMHu),
no0MpaTh MAapTHEPOB MJS JCIIOBOM KOMMYHHUKALIMHM HCXOJS U3 COOOpaskeHUi
PE3YJIbTaTUBHOCTU B3aUMOJICHCTBHUS, @ HE JIMYHBIX CUMITATHIA;

MPU OCYIIECTBIICHUN TPYMIIOBONA pabOThl OBITh KaK PyKOBOAMTENEM, TaK U
YJIE€HOM KOMaHJbl B pa3HbBIX poOJisIX (FeHepaTop HJIeH, KPUTUK, HCIOJHHUTEIND,
BBICTYNAOUINI, 3KCOEPT U T.1.);

KOODAMHUPOBATh U  BBIMOJHATH pabOTy B  YCIOBHUSX PEAIbHOTO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BEpHYTO, JIOTUYHO MW TOYHO U3JIaraTb CBOK TOYKY 3pEHHS C
UCIIOJIb30BAaHUEM AJICKBATHBIX (YCTHBIX U TUCHMEHHBIX ) A3BIKOBBIX CPEJICTB;

pacno3HaBaTh KOH(MIUKTOICHHbIE CUTYyallMd U MPEJOTBpaIlaTh KOHGIUKTHI
0 HUX AaKTUBHOM (ha3bl, BBICTpauBaTh JEJIOBYI0 M  00Opa3oBaTeIbHYIO
KOMMYHUKAIINIO, 30erasi JMYHOCTHBIX OLICHOYHBIX CYKJICHUN

[IpenmeTHbIC pe3yIbTaThI

B pesynbrare ocBOoeHHMs y4eOHOIrO 3JIEKTUBHOrO mnpeamera «M30paHHbIe
BOIPOCHI MAaTEMATUKW» O0YyYaIOIIUICS HAYYUTCS:

MPEJCTABICHUIO O MAaTEMATHUKE KaK YacTH MUPOBOM KYJBTYPhl U O MECTE—
MaTeMaTUKH B COBPEMEHHOM INMBWIM3AIMKM, O CHoco0ax ONucaHus Ha
MaTeMaTUYECKOM SI3bIKE SIBJIEHUW PEaJIbHOIO MUPA;

NPEACTABICHUI0 O MAaTEMaTUYECKUX IMOHATHSIX KakK O Ba)KHEUIINX—
MaTeMaTUYECKUX MOJENSAX, IO3BOJISIONIMX OINUCHhIBAaTh M HW3y4daTh pa3HbIC
MIPOIIECCHI U SIBJICHUS,;

MTOHUMAHUIO BO3MOKHOCTH aKCHOMaTUYECKOTO OCTPOEHUS
MAaTEMaTHYECKUX TEOPUM;

YMEHHIO MPUMEHEHUSI METOJIOB J10KA3aTENbCTB U AITOPUTMOB PEIICHUS;—
YMEHHUS UX MPUMEHSTH TPOBOAUTH JI0KA3aTEIbHbIC PACCYKICHUS B XOJI€ PEIICHUS
3a/1a4; CTaHJAPTHBIM MPUEMaM PEIICHUSI PAllMOHAJIBHBIX W UppalliOHA— YMEHUM
00OCHOBBIBaTh HEOOXOIMMOCTH PACHIMPEHUS YHUCIOBBIX MHOXECTB— (IIeJIble,
palMoHalIbHbIC, JIEUCTBUTEIbHbBIC, KOMIUJIEKCHBIE YHCJIA) B CBSI3U C Pa3BUTHUEM
anreOpsl (pellieHue ypaBHEHUH, OCHOBHAsI TeOpeMa aiareophl)

YMEHHSM OIUCHIBATh KPYT MAaTEMAaTUUYECKUX 3aj1ad, JIJIsl pelIEHUs] KOTOPhIX—
TpeOyeTcsi BBEICHUE HOBBIX MOHATUMN (CTENEHb, apu(PMETHIECKUN KOPEHb

pelaTh NPaKTUYECKUE PACUETHBIE 33/1a4l U3 OKPYKAIOIIEro MUpa, BKIOYas
3a/laud 1O COLMAJIbHO-’KOHOMHYECKON TEMaTHUKE, a TaKXke H3 CMEXHBIX
JVCLIUIUIVH:

YMEHHUIO MPUBOJWTH MPUMEPHl PEalbHBIX SBICHUM (MPOLIECCOB),—
KOJINYECTBEHHBIE XapAKTEPUCTUKHU KOTOPHIX OMUCHIBAIOTCS C TTIOMOIIBIO (DYHKITHIA;

UCIIOJIb30BaTh TOTOBBIE KOMIBIOTEPHBIE MPOrpPaMMBbl ISl WJUTFOCTPALUU
3aBUCUMOCTEH;

OMHCHIBATh CBOWCTBA (DYHKIMI ¢ OmMOpoll Ha uX TpaUKU; COOTHOCUTH
peanbHbIE 3aBUCUMOCTH M3 OKPYXKAlolIEeW XKU3HU U U3 CMEKHBIX JHUCIUIUIMH C
DJIEMEHTApHBIMU (YHKITUSMH, JEJIaTh BHIBOABI O CBOMCTBAX TAKUX 3aBUCUMOCTEH;
yMEHUN OOBSICHATH HA MIPUMEPAX CYyTh METOJOB MAaTEMAaTHYECKOTO aHaIu3a— JJIs
UCCIEeI0BaHUS (PYHKIUH;



OOBSACHATh T'€OMETPUYECKUM, U (PUINYECKUd CMBICI TPOU3BOJHOM;
MOJIb30BAThCS MOHATUEM IPOU3BOJHOM IS PEUICHUS NPUKIAJAHBIX 3a7a4 U MpHU
OTKMCAaHUU CBOMCTB (DyHKIIMIA.

Copeprxanne yueOHOTo 3JIEKTUBHOTO MPEAMETa

«M30panHbIe Bonmpockl MaTeMaTHKu» 10 kiacc

1.HucnoBele BbipaxkeHus (6 4acoB).

Yucnosoit psa. OcHoBHas Teopema apudmeruxku. HOJ| u HOK. [pusnaku
aenuMocTu. Meton MaremMaTudeckor HHAyKIuu. ParmonansHeie yrcna. opMys
COKPaIIEHHOT O YMHOXKEHUS. Hecarnunbie MEPUOANYECKHE poou.
Uppaunonansubie yncia. CpoiictBa crenenu. CBoiicTBa apuMeTHUYECKOro KOPHS
N-i CTEIIECHMU.

2. [IlpeoOpa3oBaHuEe BBIPAKEHUN, COACPKAIIMX YHUCIOBBIE 3HAUYCHUS
HEKOTOpbIX PYyHKIUH (4 yaca).

Jlorapudmuyeckass ¢GyHKIUMS W €€ CBOMCTBA. TpPUTOHOMETPUUECKHUE
¢bynkunn. O6paTHbIe TPUTOHOMETPUYECKHE (PYHKIUU.

3.IIpeoOpa3oBanus KOMIUIEKCHBIX yucen (4 yaca).

[loHATHE KOMIUIEKCHOTO 4Yucia. [[eWCTBUS C KOMIUIEKCHBIMH YHCJIAMHU.
Tpuronomerpruyeckas u nokazarenabHast (OpMbl KOMIJIEKCHOTO YUCIIA.

4.CpaBHEHUE YUCIIOBBIX BbIpaXKeHUI (4 Haca).

UucnoBele HEPABEHCTBA HA MHOKECTBE JACHMCTBUTENBHBIX uncesn. CBOMCTBA
YUCJIOBBIX HepaBeHCTB. OnoOpHBIE HepaBeHCTBAa. MeTonbl J10Ka3aTeNnbCTBA
YHCIJIOBBIX HEPABEHCTB.

5.IIpeoOpa3zoBanne OyKBEHHBIX BhIpaxeHuM (6 4acoB).

[IpaBuna mnpeoOpa3oBaHMsl BBIPAKEHUH C MEPEMEHHBIMU: MHOTOWIECHOB;
anredpandeckux ApoOei; HppalMOHAIBHBIX BbIPAKEHH; TPUTOHOMETPUUECKUX U
JpyTUX BbIpaKeHUU. JlOKa3aTesbCTBA TOXKIASCTB W HEPABEHCTB. Y IIPOIICHUE
BBIPAKEHUM.

6.IIpakTuKyM Mo penieHuro 3aaad (4 yaca).

Pemenue 3aay pa3nuyHoro ypoBHs ciaoxkHOCTH. CaMocTosiTeNnbHas padoTa.

7.Pemienne 3amau EI'D mo mnpeoOpa3oBaHMIO YHCIOBBIX W OYKBEHHBIX
BbIpaXkeHui (4 Jaca).

[Ipumeps! pemenus 3axad EI'D nponusix ser. [Toaroroska k EI'O.

8.Utorosoe 3anstue (2 yaca).

Conepxanue y4eOHOTO AJIEKTUBHOTO Tmpeamera «M30paHHBIE BOMPOCHI
MaremaTuku» 11 kmace

Omnpenenenre TpUroHoMeTpudeckux GpyHkmmii (2 gaca).

Tpuronomerpuyeckue (pyHKINU, UX CBOMCTBA U rpadUKu, NEPUOAUYHOCTD,
ocHoBHOW miepuoj. [IpeoOpazoBanusi rpaduKOB: MapauieTbHBIN IMEPEHOC,
CUMMETpPHSI OTHOCUTEJIBHO OCEH KOOpPAMHAT U CUMMETPHSI OTHOCHTEIBHO Haydasa
KOOpPJIMHAT, CUMMETPHUSI OTHOCHUTEJILHO NPSIMOM y = X, PacTSKEHUE U CKATUE
BJI0JIb OC€H KoopauHaT. I'paduk rapMOHHUECKOTO KOJIeOaHusI.

OO6parHble TpuroHoMeTpuyeckue PyHkIuu (2 yaca).

[Tonsitue oOpaTHBIX TpUroHOoMeTpuueckux  (yHkuii. Iloctpoenue
rparpauKkoB, HaxoXJAEHUE 00sacTh  ompeneneHus, 00JlacTU  3HAaYeHUs
apkdyukumii. Haxoxxnenue 3Haqe(13ﬂ/1171 BBIDOKEHUM, colepkalmux oOpaTHbIe



TPUTOHOMETPUUECKHE PYHKIIUU.

[IpuMeHeHre OCHOBHBIX TPUTOHOMETPUIECKUX (HOPMYI K TIPEOOPa30BaHUIO
BbIpakeHHi (12 yacoB).

@opMynbl  npuBeaeHUsA. (OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO.
@opmynbl  crmokeHusA.  PopMysbl  KpaTHBIX — apryMeHTOB.  DopmyJibl
npeoOpa3oBaHusl MPOU3BENCHUS W CYMMbl TPUTOHOMETPUYECKUX (DYHKIIHH.
HekoTopsie ToxkaecTBa Jjisl 0OOpaTHBIX TPUTOHOMETPUUECKUX (DYHKIIUH.

4. PenieHrie TPUTOHOMETPUYECKUX YpaBHEHUH (6 4acoB).

Meroapl pelieHud TPUTOHOMETpPUYECKUX ypaBHeHUH. CrocoObl oTOOpa
KOpPHEW B TPUTOHOMETPUYECKUX YPABHEHHSIX.

5. Pelienue TpUroHOMETPUYECKUX HEPABEHCTB U UX CUCTEM (2 yaca).

Pemienne TpUroHOMETPUYECKUX HEPABEHCTB TIpaUuecKUM METOJIOM U C
NOMOIIBIO  €AMHWUYHOM  OKpYyKHOCTM. Mertonx  wmHTepBanoB.  CucreMsl
TPUTOHOMETPUUECKUX HEPABEHCTB U UX PEILECHUE.

6. YpaBHeHUs 51 HEPABEHCTBA, coJieprKalue oOpaTHbIe
TPUTOHOMETpHUUYECKHE PYHKIUU (6 4acoB).

Pemenne npocteiimmx ypaBHEHUN ¢ apK()yHKIMSIMU, PEIICHHE YPaBHEHHM
JeBas M TMpaBas 4acTb KOTOPBIX SIBJISIIOTCA OJIHOMMEHHBIE W PpPa3HOMMEHHbIE
oOpatHbie TpuroHomerpudeckue Ppynkiuu. O0600I1IeHNE TOTYUYESHHBIX 3HAHUNU TTPU
pelieHny ypaBHeHUN ¢ apk(yHKuusMu. [IpuMeHeHrne HecTaHAApTHBIX METOJIOB
pelIeHUsl YpaBHEHMH, COJAEp KalllUuX OOpaTHbIE TPUTOHOMETPUUECKHE (YHKIIUH.
VYpaBHeHue ¢ apkyHKIUSAME, COAEpKAILUE TTapaMeTpBhI.

7. Pelienre TPUTOHOMETPUYECKUX YPAaBHEHHMM M HEPABEHCTB, COJEPIKAIINX
napaMeTpsl (4 yaca).

I'paduueckuit  MeTon pelieHHWs TPUTOHOMETPUUYECKHX YpPaBHEHUH C
napameTtpamu. Mcnonap3oBanne CBOWCTB (PYHKITUI MPU PEIICHUH YPaBHEHUH.

8. Utororoe 3anstue (1 yac).

[IpoBomuTcs  3amMTa  TPYNIOBBIX W UHAUBUAYAJIBHBIX  3aJaHHM
MCCJIEI0BATENHCKOTO THIIA, pedhepaToB U TBOPUECKUX PadOT.



10 xiacc

No Tema Ko1-Bo yacoB

1. UucnoBbie BbIpaXeHUst Uucnosoi psaa. OcaoBHas teopema apudmeruku. HOJl u HOK. ITpu3naku 6
IETMMOCTH. MeTo1 MaTEMaTUYECKON MHIYKIIMU. PallioHaIbHBIE YKCIIA.
@DopMyJIbl COKPALIEHHOTO YMHOXKEHUS. JleciTHUHbIe TepruoIndecKue Ipoou.
Hppaunonansable uncia. CroiictBa crenenn. CBoicTBa apu(METHYECKOTO
KOpHS -1 CTENEHH.

2. [IpeoOpa3oBaHUe BEIPAKCHHH, COIEPIKALTUX Jlorapudmuaeckas GyHKIUS U ee cBOKCTBA. TPUTOHOMETPUIECKIEC 4

YICIIOBBIC 3HAYCHHS] HEKOTOPBIX (DYHKIIUN bynakiun. OOpaTHbIE TPUTOHOMETPUYECKHE (PYHKIINU.

3. [IpeoOpa3oBaHUs KOMIICKCHBIX YHCEI [[oHSATHE KOMIUIEKCHOTO YKCIIa. [[elCTBUSA C KOMIJIEKCHBIMU YUCIIAMH. 4
TpuronomeTpuyeckas ¥ nokasaTeibHas (OpMbI KOMILIEKCHOTO YKCIIa.

4. CpaBHEHHME YHUCITOBBIX BBIPAXKEHUI YucnoBble HEPaBEHCTBA HA MHOYKECTBE JIEHCTBUTENbHBIX uncen. CBoiicTBa 4
YHCIIOBBIX HEpaBeHCTB. OnOpHbIE HEpaBeHCTBA. MeTo bl JoKa3aTeIbCTBA
YMCJIOBBIX HEPABEHCTB.

5. [IpeoOpa3oBaHre OYKBEHHBIX BBIPAKEHUMN [TpaBuia mpeoOpazoBaHus BEIpAKEHHH ¢ TEPEMEHHBIMU: MHOTOYICHOB; |6
anredpandeckux Jpooeil; ppalroOHaATbHBIX BbIpaXKEeHHUIH;
TPUTOHOMETPUYECKUX U IPYTUX BhIpakeHUM. Jloka3aTenbCcTBa TOXKIECTB U
HEPABEHCTB. YNPOIIEHUE BBIPAKECHUMN.

6. [IpakTHKyM IO pEHIeHUIO 3a/1a4 Perenne 3a1a4 pa3TU4HOTO YPOBHS crnokHOCcTH. CaMocTosiTenbHas pabota 4

7. Pemenue 3anau EI'D o nmpeobpazoBanuio ITpumeps pemenus 3anad EI'D npomueix siet. [logroroska k EI'D. 4

YHCJIOBBIX M OYKBEHHBIX BBIPAKCHUM
8. ltoroBoe 3ansTue 2
Bcero 34




11 ximacc

Ne HaumenoBanus pasnena u TeMbl OcHoBHOE conepkaHue Kon-Bo yacos

1 Onpenenenne TPUTOHOMETPUIECKUX (PYHKITHIA Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpadukH, 2
NEePUOIMYHOCTb, OCHOBHOM nepuon. IIpeoGpazoBanust rpadukos:
MapaJyIeNbHbIM IEPEHOC, CAMMETPHUS OTHOCUTEIIBHO OCEN KOOPAUHAT U
CUMMETpUS OTHOCUTEIIBHO Hayalla KOOPAMHAT, CAMMETPHUS OTHOCUTEIIBHO
IpSIMOH y = X, pacTsHKeHHE U CKaThe BAOJb ocel koopauHar. I'padux
TrapMOHUYECKOT0 KoJeOaHMsl.

2 OOpatHble TpPUrOHOMETpUYECKHE QYHKIIUU [Tonsatue oO6paTHBIX TpUroHoMeTpuueckux GyHnkuuil. [Tocrpoenue 2
rparpa(ukoB, HaX0KJeHHUE 00JIACTH ONpeIeeHUs, 00JaCTH 3HaYCHUs
apkdynkiuit. HaxoxaeHune 3HaueHu BRIPAKEHUM, COACPKAITIX
00paTHbIE TPUTOHOMETPUUECKUE

3 IIpuMeHEeHrEe OCHOBHBIX TPUTOHOMETPUUYECKUX ®opmyiel puBeaeHAss. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO. 11

dopMy K TpeoOpa30BaHUIO BEIPAKEHHI @opMysl cinokeHust. PopMyJIbl KPaTHBIX apryMeHTOB. DOopMyIbl
peoOpa3oBaHus MPOU3BEIECHHS U CYMMBbI TPUTOHOMETPUYECKUX
¢ynkuuii. Hekoropele Tox1ecTBa A1 0OpaTHBIX TPUTOHOMETPUUECKUX
(GYHKIMH.
4 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN MeTob! pemeHit TPUroHOMeTpHYecKiX ypaBHeHni. CiocoOs! oroopa | 6
Metonbl pelIeHH TPUTOHOMETPUYECKUX KOpPHEW B TPUTOHOMETPUUECKUX YPABHEHMSIX.
ypaBHeHu. CriocoObl 0TOOpa KOpHEH B
TPUTOHOMETPUUYECKHUX YPABHEHMSIX.
5) Pemienne TpUrOHOMETPHUUECKUX HEPABEHCTB U MX | PeleHre TpUroHoMeTpHYeCKiX HEPaBEHCTB TpaUIecKUM METOIOM U C | 2
cUcCTEM MIOMOUIBI0 EANHUYHON OKPYXHOCTU. MeToa nHTepBasioB. CUCTEMBI
TPUTOHOMETPUYECKUX HEPABEHCTB M MX PEILICHMUS.
6 VYpaBHEHUS U HEPABEHCTBA, COeprKalIe oOpaTHele | Pemenne npocTelmx ypaBHEeHUH ¢ apKQyHKIUAMHU, pelIeHne 6
TPUTOHOMETpHUYECKHe (PyHKIUU YpaBHEHHUH JIEBas U MpaBasi 4aCTh KOTOPBIX SBJISAIOTCS OJHOMMEHHBIE U
pa3HOMMEHHbIE 0OpaTHbIe TpUuroHoMerpuyeckue pyHkimuu. O0o0IeHne
MOJIYYE€HHBIX 3HAaHUN NIPU PEIIEHUN YpaBHEHUH ¢ apK(QyHKIUSIMHU.
IIpumeHeHNe HeCTaHIaPTHBIX METO/I0B PELLEHUS YpaBHEHU,
coJiepKalux oOpaTHbIE TPUTOHOMETPUYECKUE PYHKIIMU. Y paBHEHUE C
apKQYHKIUSIMH, COJIepXKallie MapaMeTphl
7 7. PemieHre TPUTOHOMETPUYECKUX YPABHEHHUN U I'padmueckuit MeTos perieHns TPUrOHOMETPUUECKUX YpaBHEHHI ¢ 4

HCPABCHCTB, COACPIKAINX ITapaMCTPhI.

napamerpami. Mcronb3oBanue cBONCTB (QYHKIMH IPH pelIeHUN
ypaBHEHUH




HroroBoe 3angarTue

[IpoBoauTcs 3amuTa rpynnoBbIX U MHAUBUIAYATbHBIX 3aaHUI
HCCIIEIOBATENbCKOTO THIA, peepaToB U TBOPUECKHUX PaOOT.

Bcero
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1. Bapnawsa C.C. 3amayn 10 IUIAaHUMETPUHM C  NPAKTHYECKUM
collep kaHreM/ KHUTA JJI yJaluxcsl CPeHMX MmKoJ/ moj peaakiuend B.A. I'yceBa. —
M.: [IpocBemenune, 1989. — 144c.

2. Bennunmkep M. Monenu MuHororpanHukoB. — M.: Mup, 1974. — 237c.

3. BunGepr 2.b. Anredpa muorowienos. - M., [Ipoceemenue, 1980. — 176
c. — MOCKOBCKHH TOCYIApCTBEHHBIN 3a0UHBIN NEJArOTMYECKUNA NHCTUTYT

4. Bunenkun H. 5. Pacckassl 0 MHOXecTBax. — M.: MITHMO, 2007

5. lamumxuit M. J1., Tonpaman A. M., 3BaBuu JI. M. COopHUK 3amay 1o
anredpe s 8-9 kiaccoB: Y4eb. mo.codue il yyaluxcs K. U KJIacCoB ¢ yTiyOll.
n3y4. Kypca Mmarematuku. — M.: [IpocBemienue,1992.

6. lamumxkuit  MUJL. YraoyOrneHHoe  uW3ydeHHE Kypca  anreOpbl U
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M.: Ilpoceemenue, 1986. — 352 c.
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HepaBeHcTBa. — M.: MI'Y, 2003. — 48 c.
8. I'mazkoB FO.A. COopHUK 3a1aHuil 1 MeTOAUYECKUX pekomeHaanui EI'9/

['maszkoB FO.A., Bapmagsckwuii UK., 'anamsumm M.A.-M: «9x3amen», 2008. — 367¢.

9. lopamreitn  I1.M., Ilononckuit B. b., Axup M.C. 3amaun c
napameTtpamu. — M: Unekca, 2007. — 326 c.

10. Torman D.I'. 3agauu Mo MIAHUMETPUU U METOJIBI MX PEIICHHUS: TOCOOuUe
st yautenst. — M.: [IpocBemenne; YueOnas murepatypa, 1996. — 240 c.

11.  JxwuoeB H.Jl. Haxoxnenue rpaduyeckuM CIIOCOOOM YHUCa pelieHUun
ypaBHeHU# ¢ mapameTpoMm. Maremaruka B mkoiie — 1996. — Ne2. — C. 54-57.

12,  Jon6owmmn H.II. JXem4y>XuHbI TEOpUHM MHOTOTPaHHUKOB. — M.:
MITHMO, 2000. — / bubnmoTeka «MaTemMaTHueCKOe MPOCBEIEeHNEY, BEITyck 5, 40 c.

13.  3uB B.I'. 'eomeTpus. JJunakruueckue marepuansl. 11 knace / b. I'. 3us.
— 10-e u3a. — M.: IlpocBemenue, 2008. — 128 c.: ui.

14.  3uB B.I'. Ctepeomerpusi. Ycrubie 3agaun. — Cn6.:YePo-na-Hese, 2002.
-96 c.
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cronetusi.Tom 1/ B tpex Tomax. Ilox penakumeit A. II. FOmxeBuua.— M.: Hayxka,
1970.

16. Konecunukora C.U. Iloka3zaTtenbHble U JiorapudMUUECKUEe HEPABEHCTRA.
EI'D. Marematuka. Beimyck 3. — M.: A30yka-2000, 2016. — 124 c.

17.  Kanrop I'. Tpyasl no Teopun mHOXkecTB — M: Hayka, 1985, — 423 c.

18.  KooHu II./Ix. Teopust MHOXECTB U KOHTHHYYM — runote3a — M.: URSS,
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20. KopneeBa A.O. Metroasl pelieHUs CTEPEOMETPUUYECKUX 3adad —
Caparos: Ul «Hayxkay», 2014. — 44 c.
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22. Kocraeea  T.B., Marepukuna  M.B. Metonasl  perieHus
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256 c.

25. JlutBunenko B.M. 3amaunm Ha pa3BUTHE MPOCTPAHCTBEHHBIX
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27. Mepznsk A., Hononckuii B., Sxup M. Tpuronomerpus. 3aJauHuK K
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33. Cxomenr 3. A. (pen), COopHMK 3ama4 10 MareMaTtuke (IS
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[Toramos B.I". u np., M.: I[Ipocsemenue, 1971. — 208c.
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EI'D. Tlox pen. A.B. Cemenona, U.B. Amenxo. — M.: MITHMO, 2013. — 272 c.
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noustusax. [locobue nns yuammxcs. — M.: [Ipocsemenue, 1979. — 144 c.

38. ®amuu I'U., ®amun A.W. OgHo 3amevareibHOe CBOMCTBO I Sin nX.//
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39. Xaycnopd ®. Teopust muoxkects.- M: JIKU, 2010, Uznanne 5-¢.- 304 c.
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41. Ilaxwmeiictep A.X. 3agaun c mapameTpaMu Ha 3k3ameHax. [locobue s
HIKOJILHUKOB, abutypuenToB u yuutene. C.-Ilerepoypr. Mocksa, 2009.- 248 c.: ui.

42, [MTaxmeiictep A. X. MuoxectBa. @yHkiuu. I[locinegoBatenbHOCTH.
[Tocobue niisa MKOJILHUKOB, aOUTYPUEHTOB U yuMTeNIeH oy penakiuen 3uBa b. I'. —
C-I10.: UePo-na-Hege, 2004. — 296 c.

43. Iapsirun U.®. 3apaun no reometpuu. ([Inanumerpus). — 2-e usganue,
nepepaboranHoe u nononHeHHoe. — M.: Hayka, 1986. — 224 c. (bubnuoreuka
«KBanTt» BhITIYCK 17)

44, Mapeirua U. @., Tomybes B. WM. ®akynbTaTUBHBI Kypc IIO
MateMatuke: Permenue 3amad. YaeOHoe mocodue s 11 kimacca cpemHel MIKOJbL —
M.: IIpocBemenue, 1991 — 384 c.

45.  Hapsirua U.®. Crangapt no matematuke: 500 reomeTpudeckux 3aaad.
— M.:IIpocsemenue, 2005. — 205 c.

46. Smenxo U.B. EI'D 2017. Marematuka. [Ipodunsueii yposenn. 30
BAPUAHTOB TUIIOBBIX TECTOBBIX 3aAaHuii U 800 3amanuii yactu 2 — M. : U3narenbcTBO
MIIHMO, 2017. - 215 c.

HNnTepuer-pecypcebl

1. Wurepuer-6ubimoreka caiita Mockosckoro | http://ilib.mccme.ru/

[EHTpA HETPEPHIBHOTO MaTeMaTHYECKOro

o0Opa3oBaHMs

2. MareMaTH4eCKUE ATIOAbI http://etudes.ru

3. HayuHo-niomynsipHbIit ¢usuko- | http://kvant.mccme.ru/
MareMaTH4ecKuil )xypHai «KBaHT»

4, DnexTponHas 6ubnmoreka IToneunrtensckoro | http://lib.mexmat.ru/books/3275

COBETa  MEXaHMKO-MaTeMaTH4eCKoro  (QaxyJbTeTa
MOCKOBCKOI0 rocy 1apCTBEHHOT'O YHHUBEPCUTETA

5. Enunas KOJIIEKIIUS mudposix | http://school-collection.edu.ru
00pa3oBaTeIBHBIX PECYPCOB
6. Oenepanbblii  1eHTp — uH(opManmonHo- | http://fcior.edu.ru

o0pa30BaTeNbHbIX PECYPCOB

7. bubnuoreka mumess Ne 1580 (mpu MI'TY | http://www.1580.ru/library/matem.html
umenn H.D. baymana)

8. OtkpbIThiil 0ank 3amanuii EI'D wmaremarmka | http://www.fipi.ru/content/otkrytyy-
(6a30BBIH, MTPOGUITBLHBII) bank-zadaniy-ege

9. WNHcTUTYT HOBBIX TexHONOTHHA. Buptyamsnsie | http://www.int-edu.ru/
MaTeMaTU4eCKue KOHCTPYKTOPBI

10. Hayunas oubimoreka n30pannbix | http://edu.alnam.ru/index.php#1
€CTECTBEHHO-HAy4YHbIX M3JlaHui. MaremaTika

11. IToxaroroska k EI'D o maremaruke https://ege-ok.ru/

Y4eOHO-MeTOAMYECKOE U MATEPUATIBHO-TEXHUYECKOE o0ecrnieueHne
o0pa3oBaTe/IbHOI AeSITeJIbHOCTH
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Ne HanmenoBanusi 0OBEKTOB U CPENICTB Heo0xoxnmo [Tpumeganus
MaTepHATbHO-TEXHUYECKOTO 00eCIIeYeHUs € KOJIMYECTBO
1 Komnbrorep 1
2 | MynbTUMEIMATIPOCKTOP 1
3 WNHTepakTuBHAs AOCKa 1
4 | YueGHoe MyJIbTUMEINA MIPOrpaMMHOE 1
obOecrieueHne JUISi HMHTEPAKTUBHBIX JOCOK,
MIPOCKTOPOB W MHOTO 00OPYIOBAHUS IS
wiatdopm Windows, Linux, Mac, Android.
5 Temarnueckue TaOIULIBI 1
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CocraBuTtenu nporpaMMbl
Cotpynuuku kadeaps maTematudeckoro oopaszosanus ['AY JIITO « COMPOx»:

KocraeBa TaTbsina BacunbeBHa, 3aBeayomuii kageapoil MaTreMaTuyeckoro
obpazoBanus ['AY JITIO « COUPOy,

JlomkapeBa JKanna BrnagumupoBHa, cTapmuii  MeTOAUCT  Kadeapsl
MareMatuyeckoro oopazopanus 'AY JI1O «COUPOy,

Martepukuna Mapuna BranumupoBHa, ctapimuii mpenogaBaTens Kadeapsl
MateMmatuyeckoro oopazopanus ['AY JI10 «COUPOy,

MuponoBa Mapuna ['eHHajgWeBHa, CTapmIMii  METOAUCT  Kadeapbl
MareMatuyeckoro oopazosanus 'AY JI10 «COUPO»

N YUUTCIIA MAaTCMAaTUKU !

Bunnuk Huna JImutpueBna, yuntenbp mateMatnku MOY «COII Nel02y»
Jlennnckoro paiiona r.Capartosa,

Hcaesa Csernana BanentunoBHa, yuntenb marematuku MbBOY «COII Ne 2
umenn C.U. [loaraitnosa r. Kanununcka CapaToBCKOM 001acTu,

JlyxpanoBa TarbsHa IOpreBHa, yuntens Marematuku MOY — Jlunen Ne2
OxkTsi0psckoro paiiona r. Capartona,

[TapdenoBa TarbsiHa AnekcaHgpoBHa, yuutenb mateMatuku MbBOY «COILI
Ne 2 umenu C.U. Ioxaraitnosa r. Kanununcka CapaToBCKOM 00JacTH»,

Pacnapun Bnagumup HukonaeBuu, yuntens mateMatuku MAOY «['umHazus
Nel» Oxtsi6prckoro paiiona r.CapaTtona,

PexaeBa Cpernana BaneHtuHoBHa, yuutenbs Marematukn MKOY COIII
c. bakypsl ExarepunoBckoro paiiona CapaToBCKoi 00acTu,

CenoBa Bepa BukrtopoBHa, yuutens marematuku MOY — Jlunen No2
OxTsi0pbrckoro paiiona r.Capartosa,

VY nanosa Haranesa Hukonaesna, yuurens marematuku MAOY COII Nel3
r. banakoBo CapaToBckoii 061acTy,

UepnoBa Enena MHropesHa, yuutens martematnku MOY «COII Ne51»
Kuposckoro paiiona r. Caparosa,

SAxoBneBa Cernana boprucoBHa, yuntenb maremMatiku MAOY I'nmuaszus Nel
r. banmakoBo CaparoBckoii o6sactu
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KasengapHo remaTnuyeckoe niiannposanue 10 kiacc.

No HaunmenoBanue paszena v TEMBI. Komn-Bo
4acoB
YucsoBble BbIpa:kenus (6 4acoB)
1 Yucnosoit psin. OcHoBHas Teopema apudmernku. HOJl m HOK. 1
2 [Ipu3HaKK NEITUMOCTH. 1
3 Panunonanbhble yncia. @opMyJibl COKPAIEHHOIO YMHOXKEHHS. 1
4 Hecartuunble nepuogndeckue npoou. MppanronaibHbie yncha. 1
5 CgoiicTBa crenieHu. CBoiicTBa apu(PMETHUECKOTO KBaJAPATHOTO 1
KOPHSI.
6 Meton maTeMaTHYeCKON MHIYKIWH. 1
CpaBHeHHe YHCJI0BBIX BbIpaxeHuil. (4 yaca)
7 UucnoBble HEPAaBEHCTBA HA MHOXKECTBE JICHCTBUTEIBHBIX YHCE. 1
8 CBoCTBa YHUCIOBBIX HEPABEHCTB. 1
9 OmnopHbIe HEPABEHCTBA. 1
10 MeTtonpbl T0Ka3aTEIbLCTBA YUCIOBBIX HEPABEHCTB. 1
Teopust MHOTOWIeHOB. (15 yacoB)
11 MHuorounensl. OnpeneneHue U onepauy HajJ HUMH. 1
12 CranjapTHas 3anuch MHOTOYJICHA. 1
13 Jlenenre MHOTOYJICHOB C OCTATKOM. 1
14 Kopens mHorounena. Teopema be3y. 1
15 CnenctBus u3 reopeMsl besy. 1
16 CgoiicTBa K03((HUITMEHTOB MHOTOUJICHA. 1
17 Cxewma I'opnepa. 1

16




18

Pemenue 3agau.

19 Permrenne 3amay.

20 Pemenue 3anay.

21 [Tpsimast u oOpaTHast TeopeMbl Buera.

22 [Tpumenenne Teopembl Bruera k pemeHuto 3aaad.

23 Paznoxenne MHOTOWIEHA HA MHOYKHTEIIH.

24 Meton HeonpenenEéHHbIX KO3 PUIIMEHTOB.

25 CuMmMeTprueckne MHOTOUIeHBI. Ompe/iesieHre U CBOKCTBA.

IIpeoOpa3zoBanue OyKBEeHHBIX BbIpaxeHHH. (9 4acoB)

26 [TpeobpazoBanne BhIpaXKEHU C TIEPEMEHHBIMH.

27 [TpeoOpazoBaHre BRIpAKCHHIA, COIEPKAIIIX MHOTOUJICHBI.

28 [IpeoOpa3zoBaHre BRIpaXKCHHM, COACPIKAIITUX alTeOpandecKre
JpoOu.

29 [IpeoOpa3zoBaHre WPpaMOHATBHBIX BBIPAKECHUH.

30 Jloka3zaTeabCTBO TOXKIECTB.

31 VYnporeHne BeIpaKeHHIA.

32 [IpeoOpa3zoBaHre BEIpaXKCHHM, COACPIKAIITIX JTOTAPU(MEI.

33 [IpeoOpazoBaHue BhIpaKEHHH, COACPIKAITUX
TPUTOHOMETpHUYECKHES (HYHKITHH.

34 Pemenne 3amanuit EI'D.
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KasennapHo rematuuyeckoe mianuposanue 11 kiacc.

Ne HanMeHoBaHMe paszierna U TEMBI. Kon-Bo yacoB
YpaBHeHus U HepaBeHcTBA. (194yacoB)

1 [Toka3zatenbHast pyHKIMS U €€ CBOMCTBA. 1

2 OCHOBHBIE THIIBI H METOABI PELICHUS MIOKA3aTENbHBIX YPABHEHUA U | ]
HEPABEHCTB.

3 IToka3aTenbHbIE YpaBHEHMS M HEPABEHCTBA, CBOIAIINECS K 1
KBaJpPaTHBIM.

4 Merton pa3no:KeHus: Ha MHOYKUTEIM IIPH PEIIECHUH NIOKAa3aTeIbHbIX | ]
YPaBHEHHI U HEPABEHCTB.

5 Meron HHTEPBAJIOB IPH PELIEHUH I0KA3aTEIbHBIX HEPABEHCTB. 1

6 Jlorapupmuueckast pyHKUUs U €€ CBOICTBA. 1

7 OCHOBHBIE THUIIBI U METO/IbI PELICHUSI IOTapU(PMUUECKUX YpaBHEHUH | 1

Y HEPaBEHCTB.

8 Pewenue norapupMuyeckux ypaBHEHH U HEPABEHCTB. 1

9 Peenue norapupMuyeckux ypaBHEHH U HEPABEHCTB. 1

10 | Tpuronomerpuyeckue QyHKIIMN U UX CBONCTBA. 1

11 | O6patHble TPUTOHOMETPUYECKUE (DYHKIIMH. 1

12 [IpeoOpa3zoBaHne TPUTOHOMETPUUECKUX BbIPAKECHHI 1

13 | ®opMyIbl IPpUBEACHUS B TPUTOHOMETPHUUECKHUX BBIPAKCHHSIX. 1

14 | ®opMyIibl CIIOKEHUS B TPUTOHOMETPUUYECKUX BBIPAKEHUSIX. 1

15 | OcHOBHBIE TOXK/IECTBA B TPUTOHOMETPUUYECKUX BBIPAKEHUSX. 1

16 | ®opmyibl iepexoia OT CyMMBbI K POU3BEICHUIO B 1
TPUTOHOMETPUUYECKHUX BBIPAKECHUSIX.

17 | Pemienue TpUrOHOMETPUYECKUX YPABHEHUIA. 1

18 | Pemenue TpUroHOMETPUYECKUX YPAaBHEHUM. 1

19 | Pemenune TpUroHOMETPUIECKUX YPAaBHEHUHN. 1
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IIpousBoaHas u eé npumeHeHus. (8 yacos)

20 | IlpousBognas pynkuuu. [IpaBuna u hopmyIibl HAXOXKICHUS 1
IPOU3BOJIHBIX.

21 | [IpousBonnas ¢yunkuuu. [IpaBuna u Gopmynsl HaX0XISHUS 1
MIPOU3BOIHBIX.

22 | ®usnueckuil ¥ TEOMETPUYECKUN CMBICI TPOU3BOTHOM. 1

23 | ®u3u4ecKuil 1 reOMETPUUECKUH CMBICIT IPOU3BOIHOM. 1

24 | [lpumeHeHne MPOU3BOIHOM MpH HccheAoBaHuN GyHKIUN. Touku 1
HKCTpPEMYMa U SKCTPEMYMbI (QYHKIUH.

25 | [IpumeneHmne MpoU3BOIHON MPH KcchneaoBaHnN QyHKIUN. Touku 1
HKCTPEMyMa U KCTPEMyMbI (HYHKITHH.

26 | HauGonplliee 1 HAaMMeHbIIIee 3HaUeHUE (PYHKITUH. 1

27 | HaubOompliee 1 HaMMEHBIIICE 3HAYCHUE (YHKIIHH. 1

O0bEMBI M IUIOLIAIM MHOTOIPAHHMKOB M TeJl BpauieHus. (8 4acoB)

28 | Ilmomaas MOBEpXHOCTH U 00BEM MapalIeIeIuIIeia , IPU3MbI U 1
KyOa

29 | Ilnomaas MOBEPXHOCTH U 00BEM MUPAMUJIBI. 1

30 | [Tmomams MOBEPXHOCTH M O0BEM ITUITHH IPA. 1

31 | Ilnomaas NOBEPXHOCTH U 00BEM KOHYCA. 1

32 | [Inomans moBepXHOCTH U 00BEM HIapa. 1

33 | Boucannsie u onucaHHbie cepsl. 1

34 | Pemenue 3amanuii EI'3. 1
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