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HOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma yue6HOro kypca «l'eomerpusi» 0a30BOro ypoBHs AJis
oOyuaromuxcas 10 —11 kmaccoB pa3pabotana Ha ocHoBe DenepanbHOro
rOCy/IapCTBEHHOTO  00pa30BaTEeNbHOIO  CTaHAAapTa  CPEIHEro  OOIIEero
0o0pa3oBaHus, C YIETOM COBPEMEHHBIX MUPOBBIX TPEOOBaHUH, MPEIBIBIIEMBIX
K MaTeMaTU4YeCKOMY OOpa30BaHUIO, M TPAIUIMN POCCUUCKOTO 00pa3oBaHUS.
Peanuzanus IPOrpaMMBbl o0ecreynBaer OBJIaJICHUE KITFOYEBBIMU
KOMIIETCHIIUSMH, COCTABIISIONIUMHI OCHOBY JIJISl CAMOPA3BUTHSI I HETIPEPHIBHOTO
oOpa3oBaHus, LEI0CTHOCTh OOLIEKYIBTYPHOTO, JMYHOCTHOTO u
MO3HABATEIBHOTO PAa3BUTHUS JUYHOCTH O0OYUAIOIIMXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxkHOCTh ydeOHOTO Kypca TEOMETPHUH Ha YpPOBHE CPEAHETO OOIIero
oOpa3oBaHus OOYCJIOBJIEHA TPAKTHYECKOW 3HAYMMOCTHIO METANPEJAMETHBIX U
IPEIMETHBIX Pe3yJbTaTOB OOYYCHHUS TCOMETPUU B HAIPABJICHHH JIMYHOCTHOTO
pa3BuTHs 00ydYaronuxcs, GopMupoBaHus (YHKIIMOHATBLHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, HW3Y4YCHHUsS JPYrUX YYCOHBIX JHCHMIUIMH. Pa3Butne vy
oOydJaroImmXcss NPAaBWIBHBIX MPEACTABICHUN O CYIIHOCTH M MPOUCXOXKICHUU
IrCOMETPUYCCKUX aOCTpakIMid, COOTHOIICHHH PEAJbHOTO U HJICaJbHOrO,
XapakTepe OTpPaKCHUS MAaTeMaTHYeCKOH HayKOW SBJIICHHMH W IPOIIECCOB
pCaNbHOTO MHpPa, MECTE TEOMETPHH B CUCTEME HayK M POJIM MaTeMaTHYECKOTO
MOJIETUPOBAHMSI B HAYYHOM TIO3HAHUM M B TIPAKTHUKE CIOCOOCTBYET
(GOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS YyUalIUXCs, a TaKkKe KayecTB
MBIIIJIEHUS, HEOOXOIUMBIX JIJIsl afanTallii B COBPEMEHHOM OOIIIeCTBE.

['eomeTtpus siBnsieTCs OHUM U3 0A30BBIX MPEJIMETOB HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHMs, TaK Kak 0OecleyrMBaeT BO3MOXKHOCTh M3YyUEHHS Kak
JTUCIUIUIMH €CTeCTBEHHO-HaYYHOW HAIIPaBJIEHHOCTH, TaK U TyMaHUTAPHOM.

Jlorudeckoe MblIeHHE, GOPMUPYEMOE MPU U3YYCHHH OO0YJarolIuMUCs
NOHSITHUMHBIX OCHOB TEOMETPUM M TOCTPOCHUU IEMOYKH JIOTMYECKHUX
YTBEP)KJEHUN B XOJI€ PELICHUSI TE€OMETPUUECKUX 3a]ay, YMEHHE BBIJIBUTAThH U
OMPOBEPraTh TUIOTE3bl HEMOCPEACTBEHHO HCIOJIB3YIOTCA MPH PEIICHUU 3a1a4
€CTECTBEHHO-HAYYHOTO IMKJIa, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHrne OpueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb
BO BCEX 00JIACTSIX NEATeNbHOCTH YenoBeka. OpueHTalus 4e0BeKa BO BpEMEHU
U TPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €T0 COIHMAIBHOTO OBbITHS, (opma
OTpaXEHHS OKPY’KAIOIIETO MHUPA, YCIOBHE YCIIENTHOTO MO3HAHUS U aKTUBHOTO
npeoOpa3oBaHusl JEUCTBUTENBHOCTH. OmepupoBaHUE MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEAMHSIET pa3Hble BHUIBI Y4EOHOW W TPYIAOBOU NEATEITHLHOCTH,
SBIIICTCS OAHUM M3 MPO(ECCUOHATBHO BAXKHBIX KAa4YECTB, MOPTOMY aKTyalbHa
3amaya (popMupoBaHHsS y OOYYAIOUMIUXCS MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBUHOCTH OOpPa3HOTO MBINUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOTOTOBKE K MPAKTUYECKOMN JACATEIHHOCTH 10 MHOTUM HAIPaBJICHUSIM.

Ilens ocBoeHmst mporpaMmbl yueOHOTo Kypca «I'eomerpusi» Ha 6a3zoBOM
ypoBHE 00yuYeHUss — 00I1Ie00pa3oBaTeIbHOE W OOMIEKYIbTYPHOE pa3BUTHE
oOydarommxcs 4epe3 oOecreueHne  BO3MOXXHOCTH  TNPUOOPETEHUS U
WCMOJIb30BAHUS CHCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUW U JEUCTBU,
cnenmuUIHBIX ~ TEOMETPHUH, BO3MOXKHOCTH  YCIICITHOTO  TPOJOJKEHUS
oOpa3oBaHHsS 10 CHEIMUATBHOCTSM, HE CBSI3aHHBIM C  TMPHUKIATHBIM
MCITOJIb30BAaHUEM T€OMETPHH.



[Iporpamma mo reoMmeTpuu Ha 0a30BOM YpOBHE MpeJHA3HAuYEHA IS
oOydJaromuxcs CpedHed IIKOJbl, HE HUCHBITBIBABIIUX 3HAYUTEIbHBIX
3aTpyIHEHUI Ha YPOBHE OCHOBHOTO o0miero oOpazoBanus. Takum oOpazom,
oOyyaroiuecs: Ha 6a30BOM YPOBHE JOJKHBI OCBOUTH OOIIME MaTEeMaTUUECKUE
YMEHHUS, CBSI3aHHBIE CO CMENU(UKON T€OMETPUU U HEOOXOIUMBIE IS )KU3HU B
COBpEMEHHOM obmiecTBe. Kpome 3TOro, OHM HMMEIOT BO3MOKHOCTb HM3YyUUTh
reoMeTpuio 6oJiee riy0oKo, eclid B JaJIbHENUIIEM BO3HUKHET HEOOXOAUMOCTD B
reOMETPUYECKUX 3HAHUAX B IPO(EeCCHOHATBHOMN 1€ATETbHOCTH.

JlocTikeHue 1Lenu OCBOEHUS IMPOTrpaMMbl OOECHEUYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3aj1ay. [IpuopuTeTHBIMM 3aJayaMH OCBOEHHUS Kypca
«I"eomerpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax siBIsiroTCS:

o (opmupoBaHHue TMpeACTaBICHHS O TEOMETPUM KaK 4YacTH MHUPOBOMU

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KaIOIIUM MHPOM;

e (opmupoBaHHE MpeACTABICHHUS] O MHOTOTPAHHUKAX U TeJlaX BpallEHUs
KaK O BaXHEHWIIMX MaTEeMaTHYECKUX MOJENSIX, IO3BOJSIOIINX
ONKCHIBATH U U3Yy4aTh Pa3HbIC SABICHUS OKPYKAIOUIEr0 MUPA;

e (opmupoBaHue yMeHHs paclo3HaBaThb Ha 4YEpTekKax, MOJCISIX U B
peasbHOM MUPE MHOTOTPAHHUKY U TeJia BpalleHUS,;

e OBJAJCHHE METOJIaMHU  peIIeHUs 3a7ad Ha TIOCTPOCHHS  Ha
M300pakeHUAX MPOCTPAHCTBEHHBIX (DUTYD;

e (QopMHpOBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU TMOHATHSIMU O
MHOTOTpaHHUKaX M TeJlaX BPaIlleHUs] U ©X OCHOBHBIMH CBONCTBAMU;

e OBJQJICHHE aJNrOPUTMaMHU pEIIEHUS OCHOBHBIX THUIOB  3ajady;
dbopMHUpOBaHUE YMEHHUS TMPOBOJUTH HECIOXKHBIE JOKa3aTeIbHbIC
pacCy>KJIeHUsl B XOJI€ pEUICHUs] CTEPEOMETPUYECKMX 3a/ad W 3a/ad C
IPAKTUYECKUM COJIEpKAHUEM;

e Dpa3BUTHE  MHTEIJICKTYalbHBIX W  TBOPYECKUX  CIOCOOHOCTEMH
oOy4Jaromuxcs, IMO03HABATEIbHOM AaKTUBHOCTH, UCCIIEI0BATEIbCKUX
YMEHHUH, KpUTUYHOCTH MBIIIJICHUS;

e (QopmupoBaHue  (YHKIMOHAIBLHOH  TI'PAaMOTHOCTH,  pEJIEBaHTHOM
T€OMETPUU: YMEHHME pAaclo3HaBaTh TMPOSBICHUS T'€OMETPUUYECKUX
MOHSTHH, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CHTYalUsX W TIPH U3YYCHUH JPYTUX y4COHBIX [PCAMETOB, POSIBICHIS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (POpMyIupoBaTh WX Ha S3bIKE
TEOMETPUU M  CO3/1aBaTh TI'E€OMETPUUYECKHE MOJEIH, TPUMEHATDH
OCBOCHHBI TEOMETPUYECKHM ammapar JJjisid PEHeHUsT MNPaKTUKO-
OPUEHTHUPOBAHHBIX  3a/Ja4, HMHTEPIPETHPOBATH H  OICHUBATHh
MOJTYYCHHBIE PE3yJIbTaTHI.

OTAn4uTeNbHON 0COOEHHOCTHIO MPOTPAMMBI ABJISIETCS BKIIOYEHUE B KYpC
CTEPEOMETPUM B Hayaje €ro H3y4YeHHs 3a/Jad, pEHIaeMbIX Ha YPOBHE
WHTYUTHBHOTO TO3HAHUS, U OMpPENeEHHBIM 00pa3oM opraHW30BaHHas paboTa
HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JOIMUECKOTO U MPOCTPAHCTBEHHOTO
MBIIIICHUS, CTAMYJIUPYET MPOTEKAHNE WHTYUTHBHBIX MPOIIECCOB, MOTUBUPYET
K JaJIbHEeHIIeMy U3YYEHUIO MPEeJIMETA.

[Ipenmoutenue oTaaéTcs HATIAIHO-KOHCTPYKTHBHOMY METOMY OOydeHws,
TO €CThb TEOPETHYECKHME 3HAHMS HUMEIT B CBOEH OCHOBE YYBCTBEHHOCTH
MPEAMETHO-TIPAKTUYECKON  JIeSITENbHOCTH.  Pa3BUTHE  NPOCTPAHCTBEHHBIX
MPEACTAaBICHUNA Yy YYalluXcsi B Kypc€ CTEPEOMETpPUU MPOBOJUTCA 3a CUET
pelieHus 3ajlad Ha CO3JaHHME MPOCTPAHCTBEHHBIX O0pa3oB M 3aJad Ha
OIIEpUPOBAHUE NPOCTPAHCTBEHHBIMHU oOpa3zamu. Co3naHue oOpasza MpoOBOJIUTCS



C OMOpPOH HA HATJSJHOCTb, a ONIEPUPOBAHHE 00Pa30M — B YCIOBHSX OTBICUECHUS
OT HaIJISIIHOCTH, MBICIIEHHOTO U3MEHEHHSI €r0 UCXOJAHOIO COACPKAHUS.

OcHoBHBIE cozepKaTenbHble JTUHUU Kypca «l'eomerpun» B 10-11
kiaccax: «MHoOrorpanHukmny, «IIpsiMble ¥ MIIOCKOCTH B MpOCTpaHCTBEy», «Tena
BpalieHus», «BekTopel M KoOpAMHATBI B MpocTpaHCTBe». {dopmupoBaHue
JIOTUYECKUX YMEHUHN pacIpeiesiieTcs He TOJNbKO MO COAEpPKATEIbHBIM JIMHUSM,
HO U 10 rojilaM 00y4YeHHUs Ha YPOBHE CpeIHEro o0IIero oopa3oBaHusl.

Copeprxanue o0pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM Pe3yJibTaTaM
OCBOEHHs paldoueil NporpamMmbl, paclpeAesiéHHbBIM [0 ToJaM OO0y4YeHHs,
CTPYKTYpPUPOBAHO TaKUM o0O0pa3oM, 4YTOOBI OBJAJICHUE TE€OMETPUUYECKUMU
HNOHSITUSIMU 1 HaBBIKAMU OCYILECTBISIIOCH MOCJIEIOBATENBHO U OCTYIATENBHO,
C CcOONIOZICHMEM TMPUHIUIA TMPEEeMCTBEHHOCTH, UTOOBI HOBBIE 3HAHUSA
BKJIIOYAJIUCh B OONIYI0  CHCTEMY T€OMETPUYECKUX  MpPeICTaBICHUN
oOy4aromuxcs, pacmupsis U yrnyosss e€, oopa3ysl MpOYHblE MHOKECTBEHHbIE
CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reometpuun orBoautcsa 2 yaca B Heaento B 10 kmacce u 1 yac
B Heaemo B 11 kimacce, Bcero 3a jama roga oOyueHust - 102 yueOHBIX dYaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE TIOHATUSA cTepeoMeTpud. Touka, TmpsAMas, IIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATHYECKOM MOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX.

B3anMHOE pacmnosiokeHHe NPsIMBIX B NPOCTPAHCTBE: IEPECEKAIOIINECH,
NnapajyieIbHble W CKpelIMBaroImMecs npsaMble. [lapaienbHOCTh TPAMBIX H
IJIOCKOCTEN B NPOCTPAHCTBE: MAPAJIIEIbHBIE MPSAMbIE B IPOCTPAHCTBE;
napajuieIbHOCTh TPEX MPSIMBIX; MTApaUIEIbHOCTh MPSAMON U INIOCKOCTH. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAMHM; YIrOJd MEXAY MPSIMBIMA B MPOCTPAHCTRBE.
[TapamienbHOCT  IUIOCKOCTEM:  NapajulelibHble  IJIOCKOCTH;  CBOMCTBA
napajuleNibHbIX TuIockocTel. [lpocTeiiine mnpocTpaHCTBEHHbIE (GUIYphl Ha
IUIOCKOCTH: TETPA3Ip, KyO, Napayiesenune; moCTpOeHuEe CeYeHHI.

[TeprieHAUKYJISIPHOCTH NPSIMOM U TIJIOCKOCTH: NIEPIICHAUKYJISIPHBIE TIPSMbBIC
B MPOCTPAHCTBE, MPSAMBIE MapajuiebHbIE U MEPHEHAUKYIAPHbIE K TIIOCKOCTH,
NpU3HAK MEPNEHAUKYJISIPHOCTH NPSIMOM U IJIOCKOCTH, TeopemMa O MpsSMOM
NEPIEeHANKYISIPHON MIIOCKOCTU. YTJIbl B IPOCTPAHCTBE: YTOJ MEXKY MPAMOM U
IJIOCKOCTBIO; JBYTPAHHBIA  yroj, JHWHEWHBIM yroa JBYTPAaHHOTO yIJiA.
[lepieHAUKYJISIp W HAKJIOHHBIE: PACCTOSHUE OT TOYKM JI0 TUIOCKOCTH,
paccTosiHHEe OT MPSMOM 10 IUIOCKOCTH, MPOEKUUS (GUTYpPbl Ha IUIOCKOCTb.
[lepneHAUKYISIPHOCTh IUIOCKOCTEW: MNPU3HAK NEPHEHIUKYISIPHOCTH ABYX
miockocTeil. Teopema 0 TpEX NepneHANKYIApaX.

MHoOrorpaHHuKu

[lonsiTHE ~MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTbl MHOTOTPAaHHHKA,
BBINIYKJIBIE W HEBBINYKJIbIE MHOTOTPAHHUKH; pPa3BEPTKA MHOTOIPAHHUKA.
[Ipusma: n-yromnpHas mpu3Ma; TpaHU U OCHOBAHMUS IMIPU3MBI;, NpsiMas H
HAKJIOHHAsT ~ TpU3MbI; OOKOBass W  TMOJIHAsT  TIOBEPXHOCTh  IPU3MBI.
[Tapannenenunen, npsAMOYrOJbHBIM MapajuICJCNUIIe] W €ro CBOMCTBA.
[Mupamuga: nN-yronpHas mupamuaa, TPaHA U OCHOBaHWE MHUPAMUJIbI; OOKOBAs U
NOJIHASI TIOBEPXHOCTh NHUPAMUIbI; NpPAaBWIbHAs W YyCEUEHHas MNHPaAMHJA.
OneMeHTbl Tpu3Mbl U nupamuabl. [IpaBuiibHbIE MHOTOTPAHHUKHU: MOHSTHE
IPaBUJIBHOIO MHOTOTPAaHHMKA; MPaBUJIbHAS MpHU3Ma U MpPaBWIbHAS NUPaAMUJA;
NpaBWIbHAS ~TPEYroJibHas MUpamMuia U TOPaBWIBHBIA  TeTpasap; KyoO.
[IpencraBneHre O MpPaBUIIBHBIX MHOTOIPAaHHHUKAX: OKTa’Ap, MIOJACKa’ap U
ukocazip. CeueHust IpU3Mbl U MUPAMUJIBI.

CummMmeTpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKHU, MPSIMOIA,
IUIOCKOCTU. DJIEMEHThl CHUMMETPUUM B NHUPaMUAaX, MNapajijieienunenax,
MIPaBUJIBHBIX MHOTOTPAHHHUKAX.

Breruncienne 5JeMEHTOB MHOTOTPAHHUKOB: p&Opa, NMAaroHald, YTJIbL.
[Tnomans OOKOBOW MOBEPXHOCTH W MOJHON IMOBEPXHOCTH MPSMOU MPU3MBI,
IJIOMAh OCHOBAaHWA, TEOpeMa O OOKOBOW IMOBEPXHOCTH MPSMON MPHU3MBI.
[Tnomans OOKOBOM MOBEPXHOCTH U TOBEPXHOCTU MPABUIBHOM MNUPAMUIBI,
TeopeMa O IUIomaau yceuéHHou mnupamujbl. Ilonstue o6 o0véme. OO0BEM
MMAPAMUBI, TPU3MBI.

[Tomo6ubie Tema B mpocTpancTBe. COOTHOMICHHUS MEXKAY TUIOMIASIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TEJL.

11 KVIACC



TeJia BpalueHus

Hunuaapuyeckass  MOBEPXHOCThb,  OOpasywoliue  MWIMHAPUYECKOM
MOBEPXHOCTH, OCh MWIMHAPUUECKON MOBEpXHOCTU. [lunuHAp: oCHOBaHUS U
OOKOBasi TOBEPXHOCTb, OOpa3yrolass U OCh; IUIOHIAAh OOKOBOW M TOJIHOU
MTOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yolre KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOW moBepxHocTH. KoHyc: oOcCHOBaHME |  BeEpIHHA,
oOpasymoriasi 1 OCh; IUIONIaJh OOKOBOM M TOJHOW MOBEPXHOCTU. Y CEUEHHBIN
KOHYC: 00pa3yloliie 1 BbICOTa; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, ITuaMeTp; IJIOA b MOBEPXHOCTU CEpPHI.
B3aumHoe pacnonoxenue chepbl M IIIOCKOCTH; KacaTelbHash IJIOCKOCTh K
cthepe; mwiomaas chepsl.

N300paxkeHne Ten BpalleHUs Ha IJIOCKOCTH. Pa3BépTka wmiMHapa U
KOHYca.

KomOunanuu Tenm BpaileHWss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
omMCcaHHbIH OKoJI0 cdepbl; chepa, BOUCaHHAS B MHOTOTPAaHHUK, WM TEJO
BpaIlcHUsI.

[Tonsitue 06 oOvéMe. OcHOBHBIE CBOWCTBa 00BEMOB Tein. Teopema 00
00BEME TPSIMOYTOJBHOTO Mapajuienenunena u ciuefacTBusi u3 He€. OO0béM
IWIMH]IPpa, KoHyca. O0BEM 1mapa u wiomaab cQepsol.

[TogoOubie Tema B mpocTpaHcTBe. COOTHOIICHUS MEXKIY ILIOMIAISIMHU
MOBEPXHOCTEH, 00BbEMaMU TTOTOOHBIX TEJL.

Ceuennss nuinuHIpa (MapauielibHO M MEPHEHIUKYJISIPHO OCH), CEYEHHUS
KOHYyca (mapajijieIbHOe OCHOBAHMIO M IMPOXOJIAIEe Yepe3 BEPIIMHY), CEUCHUs
mapa.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

Bektop Ha miockocth u B mpocTpaHcTBe. CllokKeHWe W BBIUUTAHUE
BEKTOPOB. YMHOJKEHHE BEKTOpa Ha 4Yucio. Pa3znmokeHue BEKTOpa MO TPEM
HEKOMIUIaHApHbIM BekTopaMm. I[IpaBuno mnapamnenenunena. Pemenuwe 3anady,
CBSI3aHHBIX C MPUMEHEHUEM IMPABUII JIECHUCTBUUA C BeKkTOopamu. [IpsiMmoyrosbHas
chcTeEMa KOOpAuWHAT B IpoctpaHcTBe. KoopauHatel BekTopa. Ilpocrteiiue
3a7laud B KOOpJMHATAX. YTOJI MEXAYy BekTopamu. CKalIpHOE MNpPOU3BEIICHHE
BEKTOPOB.  BbluucieHue yrjioB MeXAy MNOpPSIMBIMU M IUJIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBI METOJl MpPU PEIICHUHM TEOMETPUYECKHUX 3ajad.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yibTaThl OCBOEHHUS NPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:knanckoe Bocnnutanme:

c(OPMHUPOBAHHOCTHIO TPAKIAHCKOM TMO3ULMU  OOydHaromerocs Kak
AKTUBHOTI'O U OTBETCTBEHHOI'O YJ€Ha POCCUHCKOro OOIIECTBa, MPEICTAaBIECHUEM
O MaTeMaTH4YEeCKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
ABJICHUW, TPOIEAYp TpPaKJaHCKOro obOmiecTBa (BbIOOPHL, OMpOCH U TMp.),
YMEHHEM B3aMMO/JIEMCTBOBATh C COLUAIBHBIMUA UHCTUTYTaMU B COOTBETCTBUHU C
X QYHKIMSIMU U Ha3HAYCHUEM.

IlaTpuoTn4yeckoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTBIO  POCCHMCKON  TpaKJAaHCKOM  HMJICHTHYHOCTH,
YBaXKEHHUS K MPOIIOMY U HACTOSIIEMY POCCUKUCKON MAaTEMaTUKH, LIEHHOCTHBIM
OTHOLIEHHEM K JOCTH)KEHUSIM POCCHUICKMX MAaTEMAaTHUKOB M POCCUNCKON
MaTeMaTUYE€CKOM WIKOJbI, K HCIOJb30BAHUIO ATUX JOCTHIKEHUW B JPYTHUX
HayKax, TEXHOJOTUSIX, c(hepax SIKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapo/a;
c(OpPMHPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, JSTHYECKOTO TOBEJICHUS,
CBSI3AHHOTO C MPAaKTUYECKUM TPUMEHEHHEM JOCTWKEHUHW HAyKu U
NEATENIbHOCTBIO  YYEHOTO; OCO3HAHMEM JIMYHOIO BKJIaJa B IIOCTPOCHHUE
YCTOWYUBOTO OYIYIIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOILIEHUEM K MUPY, BKIIHOYasl 3CTETUKY MaTEeMaTUYECKUX

3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, pelieHui, paccyXJIeHH;
BOCIIPUUMYHBOCTBIO K MaTeMaTHYECKMM aclleKTaM pa3ju4YHbIX BHJIOB
UCKYCCTBA.

duznyeckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO yMEHHUS MPUMEHATh MaTeMaTHYECKHE 3HAHUSA B
MHTEpEecax 370pOBOr0 M 0Oe3omacHOro oOpas3a >KU3HHM, OTBETCTBEHHOTO
OTHOIIIGHHUSI K CBOEMY 3JIOPOBBIO (370pOBO€ NHUTaHHUE, cOalaHCHPOBAHHBIN
PEXKUM 3aHATHHA M OTJIBIXA, PETyJsIpHas pU3NYecKass aKTUBHOCTh); (PU3UIECKOTO
COBEPIIICHCTBOBAHMS, npu 3aHATHIX CIIOPTHBHO-03/I0POBUTEIHLHOMN
NEATENbHOCTBIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LIEHHOCTU TPYAOJI00US; UHTEPECOM K
pasnmuuHbIM  cdepaM  NpodEeCCHOHANBHON  JEATCIbHOCTH, CBS3aHHBIM C
MaTeMaTHUKOW M ¢ NMPUIOKCHUSIMH, YMCHHUEM COBEpPIIATh OCO3HAHHBIM BBHIOOD
Oynymieit mpodeccMd W PeaM30BBIBATH COOCTBEHHBIC KU3HCHHBIC ILIAHBI;
TOTOBHOCTBIO M CHOCOOHOCTHIO K MaTE€MaTHYECKOMY OOpa3oBaHUIO U
caM000pa3oBaHUIO HAa MPOTSHKEHUHM BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY
Y4aCTUIO B PEIICHUU MPAKTUYECKUX 3a]]a4 MaTeMAaTUUYE€CKOM HAPaBJICHHOCTH.

IKO0JI0rHYecKoe BOCIIUTAHHUE:

c(hOpMHUPOBAHHOCTHIO 3KOJIOTHYECKONW KYIBTYphl, TTIOHUMAaHUEM BIIWSHUS
COIIMAJIBHO-DKOHOMHMYECKUX  IPOIIECCOB HAa COCTOSHUE TPUPOAHON U
COITMAJIBHOM Cpedbl, OCO3HAHMEM TJIOOAJBHOTO XapakTepa JKOJOTHYECKUX
npoOseM; OpHeHTalMel Ha NPUMEHEHHE MAaTEeMAaTHYeCKUX 3HAHUM A



pelIeHus 3a1a4d B 00JACTU OKPY’KAIOIIEW Cpelibl, MIIaHUPOBAaHUS MOCTYIKOB U
OLICHKH MX BO3MOKHBIX ITOCIEACTBUAN I OKPYKAIOLIEH CPEbI.

IlleHHOCTH HAYYHOI' O MIO3HAHMSA:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YpPOBHIO pPa3BUTHsI HAyKM M OOIIECTBEHHOW MpPaKTUKH,
MOHMMAaHUEM MAaTEMaTUYECKON HAyKH Kak c(epbl YEI0BEUECKOU J1eATeIbHOCTH,
ATamnoB €€ pa3BUTUSA M 3HAUMMOCTH JUJISl Pa3BUTHUS LIMBUIM3ALMU; OBJIAJIEHUEM
A3BIKOM MAaTEeMaTHUKW U MAaTEMAaTHYECKOW KyJIbTypOd Kak CpPeJCTBOM IO3HAHUS
MHpA; TOTOBHOCTBK) OCYLIECTBIIATH IPOEKTHYI0 M HCCIEI0BATEIbCKYIO
NEeSATENbHOCTh UHIUBUIYAJIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHUS MPOrPaMMbl yUeOHOTO TIpeaMeTa
«MartemaTtuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHHBEPCATbHBIMU
NO3HABAMEIbHBIMU  OCLICMBUAMU,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU
0elicmeUsIMUY, YHUBEPCANbHBIMU Pe2YTAMUSHLIMU 0eUCMBUIMU.

1)  Vuusepcanvnuvie nosnasamenvmvle Oelicmsus,  0becnevu8arom
Gopmuposanue 6a308blX KOZHUMUBHBIX Npoyeccos odbyyarowuxcs (oceoeHue
Memo008  NO3HAHUA — OKpYJcaowezo Mupa, NpuMeHeHue  J02UYeCKUX,
UCce008amenbCKux onepayull, ymeHul pabomamsos ¢ ungopmayuetr).

ba3oBble JJornyecKkue NecTBUA:

e BBISBIATH u XapaKTepU30BaTh CYIIIECTBEHHBIE IPU3HAKU
MaTEMaTUYECKUX OOBEKTOB, MOHATHIA, OTHOLIEHUN MEXIY MOHITUSIMU;
dbopMynupoBaTh OTIpeJICIICHHUS MOHSITHI; yCTaHABJIMBATh

CYIIIECTBEHHBIN MPHU3HAK KJIacCU(UKAIIMK, OCHOBAHUS NIl 0000IIeHUS
U CpaBHEHHUSI, KPUTEPUHU MTPOBOJUMOTO aHAIN3A;

e BOCIPUHUMATh, (OPMYIHPOBATH U MPEoOPa30OBLIBATH CYKICHUS:
yTBEpJUTEIbHbIE U OTPUIIATENbHbIC, €JUHUYHbIC, YaCTHbIE U OOIIHE;
YCIIOBHBIE;

e BBIBISITH MAaTEMaTUYECKUE  3aKOHOMEPHOCTH, B3aUMOCBSI3H U
npoTuBOpeursi B (akTax, JAaHHBIX, HAOMIOACHUSAX U YTBEPKICHUSAX;
npenjaratb  KPUTEPUH  JUISL  BBISBIICHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHI;

e JIeNaTh BBIBOJBI C MCIIOJIH30BAHUEM 3aKOHOB JIOTHUKH, JEAYKTUBHBIX H
WHAYKTUBHBIX YMO3AKIIOUEHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

e TMPOBOJUTH  CAMOCTOATEIBHO  JIOKA3aTelIbCTBA  MAaTEMaTUYECKHUX
yTBEpXKJIeHUH  (MpsAMbIe W  OT  NPOTHBHOTO),  BBICTpaMBaTh
apryMeHTaIuIo, OPUBOJIUTH  TMPUMEPHl M KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CYXKICHUS U BHIBOIBL;

e BBIOMpATH croOco0 pemieHus] y4eOHOW 3amadyn (CpaBHUBATH HECKOJBKO
BApUAHTOB pEIICHUS, BHIOMpATh Hanboee MOAXONAIMUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTe/ibCKie AeCTBUSA:

e WCIIOJI30BaTh  BOMPOCHl KaK  HWCCJIENOBATEILCKUA  HWHCTPYMEHT
no3HaHus; GOPMYIMPOBATh BOMPOCH], (HUKCUPYIOIINE TPOTUBOPEUHE,
npo0sieMy, yCTaHABIMBATHL UICKOMOE M IaHHOE, ()OPMHUPOBATH THIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UITNIO, MHEHUE;

e TMPOBOJUTH  CAMOCTOSTEIHHO  CIUIAHUPOBAHHBIA  DKCIEPUMEHT,
WCCJICIOBAHNE 10 YCTAaHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOTO



00beKTa, SBJICHUSA, TMPOIECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXKIY
00beKTaMU, SBICHUSIMHU, POIECCAMMU;

CaMOCTOSITeIbHO  (OpPMYyIUpPOBAaTH O0O0OIIEHHS W  BBIBOJABI IO
pe3ysbTaTaM MPOBEAEHHOIO HAOMIOACHMS, HCCIEJOBaHUS, OLEHUBATH
JIOCTOBEPHOCTh MOJYYEHHBIX PE3yJbTaTOB, BEIBOJOB U 0000IIECHU;
POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAKXKE BBIJBUTaTh
MPEANOJIOKEHUS O €r0 PAa3BUTUU B HOBBIX YCIIOBUSIX.

Pab6ora ¢ ungopmaumeii:

BBISBJIATH A€(PUUUTH MHPOPMALUU, JAHHBIX, HEOOXOIUMBIX JIJIsl OTBETA
Ha BOITPOC U JIJI PELLICHHUS 3a/1a4u;

BbIOMpaTh MHGOpPMAIMIO U3 HUCTOYHUKOB  PA3NIMYHBIX  THUIIOB,
aHaJIM3UPOBATH, CUCTEMATU3UPOBATH U UHTEPIPETUPOBATH
UH(GOPMAIIMIO PA3IMYHBIX BUAOB U (POPM IpeICTaBICHUS;
CTPYKTYpPUpPOBaTh HH(MOpMaILUIO, MPEACTABIATH €€ B Ppa3IUYHBIX
dbopMax, WILTIOCTPUPOBATH TpadUUECKU;

OLICHMBAaTh  HAA&KHOCTH  MHPOPMALUM 1O  CAMOCTOSITENBHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

2) Vnueepcanvrnvle KoMMyHUKamueHble Oeclicmeus, 00ecneuusaom
CchoOpMUPOBAHHOCIb COYUATLHBIX HABLIKOE 00YYAIOWUXCS.
Oo0wmenue:

BOCIPUHMMaTh H (OPMYJIMPOBATh CYXKJICHHS B COOTBETCTBHH C
YCIIOBUSIMH M IIEJIIMH OOIICHUS; SCHO, TOYHO, TPAMOTHO BBIPA)KaTh
CBOIO TOYKY 3pCHHS B YCTHBIX M NHCBMCHHBIX TEKCTax, JaBaTh
MOSICHEHUS TI0 XOJly PEIICHHUs 3a7a4d, KOMMEHTHUPOBATH IOJYYCHHBIH
pe3ybTarT;

B XOJle¢ OOCYXJEHHs 3a7aBaTh BOMPOCHI 1O CYIIECTBY 00CYXKIaeMOii
TEMBI, POOJIEMBI, PEIIaeMOil 3a/1aur, BEICKA3bIBaTh UJICH, HAIICTICHHBIC
Ha TIOWICK PEIIEHUsS; COIMOCTABISAThH CBOM CYXKICHHUS C CYXKICHHUSIMH
APYTUX YYaCTHUKOB JHaiiora, OOHapyXWBaTh Pa3INYUe U CXOACTBO
NO3WIINIA; B KOPPEKTHOU (GopMe (GOopMyIUpOBaTh pa3HOTIACHS, CBOM
BO3PKEHUS;

NPEICTaBIATh  PE3yabTaThl  pENICHHWS  3aJadd, OSKCIICPUMEHTA,
UCCJICJIOBAHUS, TIPOCKTa; CAMOCTOATEJHbHO  BbIOMpaTh  (opmar
BBICTYIUICHUSI C Yy4YETOM 3aJad TPe3CHTAllMd W OCOOCHHOCTEH
ayJIUTOPHH.

CoTpyaHu4ecTBO:

3)

NOHMMATh W  UCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHIAHOW U
WHANBUAYaTbHON paOOThl MPHU PEIICHWH y4eOHBIX 3a/iad; MPUHUMATH
HeJdb COBMECTHOW  JEATENIbHOCTH, IUIAHUPOBATh  OPraHU3ALUIO
COBMECTHOM pPabOThI, pacmupeneisTh BUABI padOT, JOTOBAPHBATHCS,
oOCcyXaaTh TMpOIECC H pe3yabrar paboThl; 0000mIaTh MHEHUS
HECKOJBbKUX JIOJICH;
y4acTBOBAaTh B TPYMIOBEIX (opmax paboTel (00CyX)aeHUs, OOMEH
MHEHHM, «MO3rOBbI€ IITYPMbD» U WHBIEC); BBINOJHATH CBOI 4YacTh
paboThl M KOOPJAWHUPOBATH CBOM JECUCTBHS C JAPYTHMH YICHAMU
KOMaH/Ibl; OLIEHHWBAaTh KaueCTBO CBOETO BKJIaJa B OOLIMNA MPOAYKT MO
KpUTEpUSIM, CPOPMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.
Vuusepcanvnvie  pezynamuenvie  Oeticmseusi,  obecnedusarom

c])opMupoeaHue CMbBICI06bIX YCNAHOBOK U HCUZHEHHbIX HABLIKO6 IUYHOCMU .
CaMoopraHmaunﬂ:



e COCTaBJIATH IUIaH, aJTOPUTM PELIEHUS 3a/1a4u, BEIOUpATh CIOCO0
pelIeHus ¢ y4ETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEW, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI

pelieHui ¢ yuéToM HOBOM MH(OpPMALIUU.

CaMOKOHTPOJIb:

e BIAJCTh HaBbIKAMU T[I03HABATEIBHOW pe(dIeKCUM KakK OCO3HAHUsA
COBEpIIAEMBIX  JCHCTBUM W  MBICIUTEIBHBIX  IPOLECCOB, HX
pe3yabTaTOB; BIALETh CIOCOOAMHM CaMONPOBEPKH, CAMOKOHTPOJISA
IIPOLIECCa U Pe3yJIbTaTa PEIICHUs MaTEMAaTHYECKOM 3a/1a4H;

e TMPEIBUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTHb NPHU pPELICHUH
3a1a4d, BHOCHUTb KOPPEKTHBBI B JIE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENbCTB,  JAHHBIX, HAWJEHHBIX  OLIMOOK,  BBISBICHHBIX
TPYAHOCTEN;

e OIICHUBAaTh COOTBETCTBUE pe3yjibTaTa LEIH U YCIOBUSAM, OOBSICHATH
IPUYMHBI JOCTHKEHHS WU HETOCTUKEHHUS PE3YIIBTATOB AEATEIbHOCTH,
HAXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

OmneprpoBaTh MOHITHAMH: TOYKA, MPSMas, INTOCKOCTb.

[TprMeHATh aKCUOMBI CTEPEOMETPHH M CJICACTBUS M3 HHUX IMPH PEIICHUU
TeOMETPUYCCKUX 3a]1a4.

OneprpoBaTh MOHIATHSAMH: TAPALICIBHOCTE M TMEPHEHAUKYIIPHOCTH
NPSIMBIX U TUIOCKOCTEH.

KrnaccudunmpoBaTh B3aMMHOE PaCIOJIOKEHUE MPSIMBIX M TUIOCKOCTEH B
POCTPAHCTBE.

OmnepupoBaTh NOHATHUSMHU: ABYTPAHHBIN YTOJ, TPaHU ABYIPAaHHOTO YTJIa,
pedpo ABYrpaHHOTO yTJa; JMHEWHBIN yroyl ABYIPaHHOTO yTria; IpaaycHas mMepa
JIBYTPAHHOTO YTIa.

OnepupoBaTh MOHITHSIMH: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBITYKJIBIH
MHOTOTPAHHUK, JJIEMEHTHI MHOTOTPAaHHUKA, TIPABHIIbHBI MHOTOT PAaHHHUK.

Pacnio3HaBaTh OCHOBHBIC BHIbI MHOTOTPAaHHUKOB (MHpamMuaa; MpU3MA,
MPSIMOYTOJIbHBIN TapajuieNienume, Kyo).

KnaccudummpoBate  MHOTOTpaHHUKH,  BBIOMpass  OCHOBAHHS  JUIS
Kiaccuukanuu (BBITYKIBIE W HEBBIMYKJIbIE MHOTOTPAHHUKH, MPaBUIbHBIC
MHOTOTPaHHUKH; TIPSIMBbIE ¥ HAKIIOHHBIE TIPU3MBI, TTApaJIICTICTUTICbI).

OnepupoBathb MOHATUSIMU CeKyIIas TUTOCKOCT, CEUYCHHE
MHOTOTPaHHUKOB.

OOBSICHATH IPUHIIUIIBI TOCTPOSHUS CEYCHUH, UCTIONB3YS METOJI CIIEOB.

CtpouTh ceuYeHHS MHOTOTPAHHUKOB METOJOM CIIEJIOB, BBIMOJIHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYP: BHI
CBEpXY, COOKY, CHHU3Y.

Pematp 3amaun Ha HaXOXKIECHUE TEOMETPUUECKUX BEIMYWH MO oOpas3iam
WM aJTOPUTMaM, MIPUMEHSS U3BECTHBIE AHATMTUIECKHAE METOIBI TIPH PEIICHUH
CTaHJAPTHBIX MAaTEMATHYECKUX 3a7ad Ha BBIYUCICHHE PACCTOSHHUA MEXKTY
JIBYMS TOYKaMH, OT TOYKH JO TPSIMOW, OT TOYKH JO IIOCKOCTH, MEXIY
CKPEIIMBAIOITUMUCS TIPSIMBIMHU.



PemaTp 3a1aun Ha HaXOXKIEHUE F€OMETPUUYECKHX BEJIMYMH MO oOpa3uam
WM aJdrOpUTMaM, MPUMEHSS U3BECTHBIE AHATMTUYECKHUE METO/IbI IIPH PEIICHUH
CTaHJAPTHBIX MAaTE€MaTUYECKUX 3aJlad Ha BBIYUCICHHE YIJIOB MEXIY
CKPEIIMBAIOUIUMUCA TPSAMBIMU, MEXAY HPSIMOM M IJIOCKOCTBIO, MEXKAY
IJIOCKOCTSAMM, IBYTPaHHBIX YTJIOB.

Boruncnare 00bEMBI W IUIONIAAM TMOBEPXHOCTEH MHOTOIPaHHUKOB
(mpu3ma, mupamMuaa) ¢ MOpUMEHEHUuEM (OpPMYJ; BBIYMCIATH COOTHOILIEHUS
MEXAY TIOLAAIMU MTOBEPXHOCTEN, 00bEMaMU MOAOOHBIX MHOTOI'PAaHHHUKOB.

OnepupoBaTh MOHATUSIMHU: CHUMMETpPUS B MPOCTPAHCTBE; LEHTP, OCb U
IJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U TJIIOCKOCTh CHMMETPUU (PUTYPBI.

N3Bnekath, npeoOpa3oBbIBATH U HHTEPIPETUPOBATH HHGPOPMALMIO O
IPOCTPAHCTBEHHBIX M€OMETPUUYECKUX (UTYpax, MPEICTABICHHYIO HA YepTexKax
U pUCYHKaX.

[TpumensaTe reoMerpuueckue GakTbl IS PEHICHUS CTEPEOMETPUUYECKUX
3aJa4, MPEANOJIAralolIuX HECKOJbKO IIaroB pPEIMICHUs, €ClId YCJIOBUS
NpUMEHEHU 3aJJaHbl B SIBHOUM (opMme.

[IpumensaTy mpocTeilliie NpOrpaMMHBIE CPEICTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMbI TP PEUICHUU CTEPEOMETPUUECKUX 3aad.

[TpuBoaUTH TIpPUMEpPHI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOIEC U
’KU3HU, PacO3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUH B UICKYCCTBE.

[TpumeHsATh OyYeHHbIE 3HAHMS HA MPAKTUKE: aHAIU3UPOBATH pealbHbIC
CUTYyallul U TPUMEHSTh H3YyYCHHbIE TMOHSTUS B MpOIECCe MOUCKA PEeIIeHUs
MaTEMaTU4YEeCKH CHOPMYITUPOBAHHON MPOOJIEMBbI, MOJEIUPOBATH peallbHbIC
CUTyallUH Ha A3BIKE TIE€OMETPHM, HCCIEN0BaTh IOCTPOCHHBIE MOJEIU C
UCMOJIb30BaHUEM TI'E€OMETPUYECKUX IOHATUH M TEOpeM, almapara aireopsl;
pelmarb NpakTUYECKHE 3aJadyM, CBA3aHHBIE C HAXOXKICHHEM I'€OMETPUYECKUX
BEJIMYHH.

11 KIJACC

OnepupoBaTh MOHATUSMHU: IHJIMHIPUYECKAs MOBEPXHOCTH, 00pa3yIolue
IWIMHIPUYECKON  MOBEPXHOCTH; IIWIMHAP; KOHUYECKass IOBEPXHOCTbD,
oOpasyrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkasi MOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (WIMHIP, KOHYC, cdepa U mmap).

OOBSACHITH CIIOCOOBI TTOJTYYSHUS TEJT BPAIICHHUS.

KnaccudummpoBath B3auMHOE pacronoxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMHU: IIAPOBOM CETMEHT, OCHOBAaHHME CErMEHTa,
BBICOTA CETMEHTa; IIapOBOM CJIOKM, OCHOBAaHUE IIAPOBOIO CIJIOSA, BBICOTA
[IAPOBOTO CJIOST; IAPOBOM CEKTOP.

Beruucnsate 00BEMBI M TUIOMIAAM TOBEPXHOCTEH TeNl  BpalleHHS,
T€OMETPUYECKUX TeIl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TOHATHUSAMHU: MHOTOTPAHHHK, BIHCAHHBIA B cdhepy u
OMMCAaHHBIA OKOJNO cdepbl; chepa, BNUCAHHAS B MHOTOTPAHHUK WM TEJO
BpalCHUS.

BbluncnsaTh COOTHOIIEHUSI MEKY TUIOLIAIIMHU TOBEPXHOCTEN 1 00BEMAMU
MOTOOHBIX TEJL.

N306paxkate m3zydaembie (UTYpPHI OT PYKH M C TPUMEHEHHEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoinonHATh (BBIHOCHBIE) IUUIOCKHE YEPTEXH W3 PUCYHKOB MPOCTHIX
00BEMHBIX (DUTYP: BUJI CBEPXY, COOKY, CHU3Y; CTPOUThH CEUEHUS TEJl BPAIICHUS.



N3BnekaTh, WHTEPIPETHPOBATh W TPeoOpa3oBbIBATH HHGOPMAIHIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (DUTYpax, MPEACTABICHHYIO HA YepTEkKax
U PUCYHKaX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BbBITIOJTHATE  ACHCTBUS CIIOKEHHSI BEKTOPOB, BBIYMTAHHS BEKTOPOB H
YMHOKEHUSI BEKTOpa Ha YHCIO, OOBSICHATh, KAKUMH CBOWCTBAMHM OHH
o0J1a1aroT.

[TpuMeHATs TPaBUIIO MTapaJICICTTUIIEAA.

OnepupoBaTh TMOHATHSAMH: JIEKAPTOBBI KOOPJAWHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPJIWHATHI BEKTOpPA, YTOJ
MEXIY BEKTOpPAMH, CKaJsIpPHOE TPOU3BEJCHUE BEKTOPOB, KOJUTMHEApHBIE W
KOMITAaHAPHBIE BEKTOPBHI.

HaxomuTe cymMMy BEKTOPOB M TMPOHW3BEJICHHE BEKTOpAa Ha YHUCIO, YroJl
MEXTy BEKTOpaMH, CKaSIPHOE MPOM3BEJCHUE, PACKIIAJAbIBATh BEKTOP MO JIBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3a/1aBath IMJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CHCTEME KOOPAMHAT.

[TpumeHsATs TeoMeTpudeckue (GakThl IS PEHICHUS CTEPEOMETPHUYSCKHUX
3aj1ay, MPEINoJiaraloNIuX HECKOJIBKO IAaroB PEIICHHS, €CIU  YCIIOBHUSA
NPUMCHCHUS 3aJIaHbl B SIBHOUM (opMe.

Pemate npocTeiime reoMeTpUUeCKre 3a/1aui Ha MPUMEHEHHUE BEKTOPHO-
KOOPJMHATHOTO METO/IA.

Pemare 3amaun Ha [10Ka3aTejibCTBO MATEMATUYECKUX OTHOUICHUN U
HAXO0XJICHUE TEOMETPUYECCKUX BEIWMYMH IO oOpasliaM WIH aJrOpPUTMaM,
NPUMEHSST M3BECTHBIC METOJBI MPU PEIICHUU CTAaHIAPTHBIX MAaTEMaTHYCCKHX
3aj1ady.

[TpuMeHAT, MpoCTEHIe NPOrpaMMHBIC CpPEJICTBA M DJIEKTPOHHO-
KOMMYHHUKAIIHOHHBIC CHCTEMBI IIPH PEIICHUN CTEPEOMETPUUCCKUX 3a1aY.

[TpuBOIMTH TIPHMEPHI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOIC H
’KU3HHU, Pacrio3HaBaTh MPOSBIICHHE 3aKOHOB T€OMETPHH B UCKYCCTBE.

[TprMeHATH TOJyYCHHBIC 3HAHMS HA MPAKTHKE: aHAIM3UPOBATh peaibHbIC
CUTyallUh W TMPUMCHATh HM3yYCHHBIC IOHATHS B IPOIIECCE IMOMCKA PEIICHUS
MaTEMaTHYECKH C(HOPMYITUPOBAHHON TPOOJIEMBI, MOJCIUPOBATh PEabHBIC
CUTyallUh Ha S3bIKE TCOMETPHMH, HCCIICIOBAaTh IOCTPOCHHBIE MOJCIH C
UCIIOJIb30BAaHUEM TE€OMETPUYECKUX IOHATHH M TEOPEM, almaparta ajareOpsl;
peliaTh MPaKTUYCCKUE 3aJadyM, CBS3aHHBIC C HAXOXKJICHHEM I'€OMETPHUYCCKUX
BEJINYMH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
Ne KoaudecTBO 4acoB
HaumeHoBaHue pa3ae/ioB JuexkTpoHHble (¢ poBbIE)
n/ KoHTpoJbHbIE IIpakTH4eckue
U TeM NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE peCypChl
n padoThI padoThI
1 BBenenne B crepeoMeTprio 10
[IpsiMBI€ M TIOCKOCTH B
IIPOCTPAHCTBE.
2 PoeIp 12 1
[TapamrensHOCTE NPSIMBIX U
IIJIOCKOCTEMN
3 [lepnenuKyIApHOCTH 12
MPSAMBIX U IUIOCKOCTEN
VYrusl MeXy NPAMBIMA U
4 v P 10 1
IJIOCKOCTSIMA
MHOrorpaHHuKu 11 1
OO6BEMBI MHOTOTPAHHUKOB 9 1
7 [ToBTOpEHME: ceuenus, 4 1
PacCTOSIHUS U YTJIbl
OBIIEE KOJIMYECTBO 68 c 0
YACOB I10 I[TPOI'PAMME




11 KJIACC

HaumeHoBaHue KosmmmuyecTBo yacos
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3ie/ioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE peCypChl
nporpamMmbl padoTbI padoTsI
Tena BpaieHus 12
OO0BEMEI Te 5 1
Bexkrops! n
3 KOOPJIMHATHI B 10 1
MIPOCTPAHCTBE
[ToBTOpEHME,
00o01enue,
4 7 1
CUCTEMaTHU3aIUs
3HAHHUU
OBUIEE KOJIMYECTBO
YACOB I10 34 3 0

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne

~

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydyeHust

DJIeKTPOHHbIE
uudposeie
oOpa3oBartejibHbIE

pecypchbl

OcCHOBHBIE TTOHSITHS
CTEPEOMETPHUH: TOUKA,
npsiMasi, INIOCKOCTh,
npocTpaHcTBo. [IpaBuna
M300paKCHUS HA PUCYHKAX:
M300paKeHUS TIIIOCKOCTEH,
napauIeNbHbIX TPSIMbBIX
(OTpe3KOB), CepeMHBI
oTpe3ka

05.09

IlonsaTus: MMEPCCCKAOIUCCsA
IIJIOCKOCTH,
MEPCCCKAIUCCA IMpsAMad 1
IINIOCKOCTB

08.09

IlonsTus: MMEPCCCKAOIMUCCA
IIJIOCKOCTH,
IECPCCCKAIUCCA IIpsAMasi U
IIIIOCKOCTh

12.09

3HaKOMCTBO C
MHOTOTpaHHUKAMH,

15.09




H300paxkeHue
MHOTI'OI'paHHUKOB Ha
pUCYHKax, Ha
IMPOCKIMOHHBIX YCPTCIKAX

HauanbHubie cBeienus o kyoe
Y TUPAMUJIE, UX PAa3BEPTKH U

P > 11X PASEED 1 19.09
Mojenu. CedeHust

MHOTI'OIr'paHHUKOB

HauanpHabie cBeieHms 0 Kyoe
U IIApaMUIE, UX PA3BEPTKU U

P » X PasBep 1 22.09
monenn. CeueHus

MHOTI'OI'paHHUKOB

[Tonsitre 06
aKCHOMATUYECKOM
IOCTPOCHUU CTEPEOMETPUU: 1 26.09
aKCHOMBI CTEPEOMETPUH U
CIIEICTBUS U3 HUX

[Tonsitre 06
aKCHOMAaTUYECKOM
IOCTPOCHUU CTEPEOMETPUU: 1 29.09
aKCHOMBI CTEPEOMETPUH U
CIIEICTBUS U3 HUX

[Tonsitre 06
aKCHOMaTHYECKOM
MOCTPOCHUHU CTEPCOMETPUU: 1 03.10
aKCHUOMBI CTEPEOMETPHUU U
CIIEACTBUS U3 HUX




10

IMousarue 06
AKCMOMAaTHYECKOM
MIOCTPOCHHUH CTEPEOMETPHUHU:
AKCHOMBI CTEPEOMETPUH U
CJICOCTBUA U3 HUX

06.09

11

B3anmHoe pacrnionoxenue
MPSIMBIX B TIPOCTPAHCTRBE:
nepeceKarommecs,
rapajuiejIbHbIE U
CKPEIIUBAIOIIHNECS TIPSIMbIC

10.10

12

[TapamrensHOCTE IPSIMBIX U

IUIOCKOCTEH B MPOCTPAHCTBE:

MapajuieJIbHbIE IPSIMbIE B
MIPOCTPAHCTBE;
MapajuIeIbHOCTh TPEX
MIPSAMBIX

13.10

13

HapaJ'IJ'IeJ'IBHOCTI) IPpAMBIX U

IUIOCKOCTEH B IIPOCTPaHCTBE:

[TapannensHOCTH NPSIMOM U
IJI0CKOCTH

17.10

14

Vriasl ¢ COHaIIpaBJICHHBIMHU
CTOpOHaMHU

20.10

15

VYron Mexy NpsMbIMU B
IIPOCTPAHCTBE

24.10

16

VYron Mexy NpsMbIMU B
IIPOCTPAHCTBE

27.10




17

[TapannensHOCTH
IIJIOCKOCTEN: NapaljIeIIbHbIC
IJI0CKOCTH

31.10

18

CpoiicTBa napasuieabHbIX
IIJIOCKOCTEMN

10.11

19

IIpocreitmme
MIPOCTPAHCTBEHHbIE (PUTYPHI
Ha IUJIOCKOCTH: TETpasp,
Ky0, mapasieenurne/

14.11

20

[Toctpoenue ceuenuit

17.11

21

[Toctpoenue ceuenuit

21.11

22

KonTpossHas pabora no
teme "[IpsiMble U TIIOCKOCTH
B IIPOCTPAHCTBE.
[TapanienbHOCTb NPSAMBIX U
mockocTen"”

2411

23

[lepnieHTUKYIAPHOCTD
MPSIMOM U TJIOCKOCTH:
MePIEeHIUKYIISPHBIC MIPSIMbIE
B IIPOCTPAHCTBE

28.11

24

HpHMLIC mapaJjyiCJIbHbIC U
NEPICHAUKYIIAPHBIC K
IINTIOCKOCTH

01.12

25

[TpsiMble mapasuienbHbIe U
NEePIEHANKYISPHbBIE K
IJIOCKOCTH

05.12




26

IIpusnak
NIEPIEHUKYIIIPHOCTH
IPSIMOM U TUIOCKOCTH

08.12

27

[Ipu3nax
NIEPIEHUKYIIIPHOCTH
MPSIMOM U TUIOCKOCTH

12.12

28

Teopema o npsmoit
MEPIEHIUKYIIIPHON
IJI0CKOCTH

15.12

29

Teopema o npsimoit
MEPIEHAUKYIIIPHON
IJI0CKOCTH

19.12

30

Teopema o npsiMoit
MEePIECHANKYIISIPHO N
MJI0CKOCTH

22.12

31

[Tepnienaukynsp u

HAKJIOHHBIC: paCCTOSHUEC OT

TOYKHU OO0 IINIOCKOCTH,

PaCCTOAHUC OT HpHMOﬁ a0

IIJIOCKOCTH

26.12

32

[lepnienqukynsp u

HAKJIOHHBIC: paCCTOAHHUEC OT

TOYKH OO0 IINIOCKOCTH,

PacCTOAHUC OT HpHMOI\/’I 0

IIJIOCKOCTH

29.12

33

[lepnienaukynsip u

12.01




HAKJIOHHBIE: PACCTOSIHUE OT
TOYKHU 0 IINIOCKOCTH,
paccTostHue OT MPSAMOM 10
IUIOCKOCTH

34

[lepnenaukyisp u
HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 INTIOCKOCTH,
paccTosiHue OT MPAMOU 110
IJI0CKOCTH

16.01

35

VYTIBl B IPOCTPAHCTBE: Yol
MEXKy NPSIMOU U
IIJIOCKOCTBIO

19.01

36

JIByrpaHHbIN yrod,
JIMHEMHBIN yron
JBYTPAHHOTO yriia

23.01

37

JIByrpaHHbIN yrod,
JIMHEHHBIN yroJj
JBYTPAHHOTO yriia

26.01

38

[TepieHAMKYISAPHOCTH
IJIOCKOCTEM: MPU3HAK
MEePIEHAUKYIIIPHOCTU JBYX
MJI0CKOCTEM

30.01

39

[lepnieHTUKYIAPHOCTD
MJIOCKOCTEMN: TPU3HAK
MEePIEHANKYISIPHOCTU JBYX
MI0CKOCTEH

02.02




40

[lepneHUKYIAPHOCTD
IIJIOCKOCTEMN: IPU3HAK
MEPIEeHIUKYIIPHOCTH JBYX
IIJIOCKOCTEMN

06.02

41

Teopema o Tpéx
MEPIEHINKYIIApax

09.02

42

Teopema o Tpéx
MEPIEHINKYIIApax

13.02

43

Teopema o Tpéx
MEPIEHINKYIIApax

16.02

44

KonTpossnas pabora no
TeMaMm
"IlepneHUKyIApHOCTH
NPSAMBIX U IIOCKOCTER" 1
"VYrael MeXy NpSIMBIMU U
IJIOCKOCTAMHA"

20.02

45

[TonsiTHE MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTbI
MHOTOTPaHHHUKA, BBITYKJIbIE
Y HEBBIMTYKJIbIE
MHOTOTPAaHHUKU; pa3BEPTKA
MHOTOTpaHHUKA

27.02

46

HpI/ISMaZ n-yroJibHas
Ipu3mMa,; rpaii 1 OCHOBAHUSA
IIPpU3MBI; IpsAMas 1
HaKJIOHHAas IIPU3MBbI;

02.03




OOKOBas W MOJHAA
HOBCpXHOCTI) HpI/I3MI)I

47

[Tapamtenenunen,
IIPSIMOYTOJIbHBIN
napajuleIIeuIes U €ro
CBOMCTBA

06.03

48

[Inpamuia: n-yroybHast
nupamua, rpaHu u
OCHOBaHUE MHPaAMUJIbL;
O0KOBas U MOJIHAs
MMOBEPXHOCTh MUPAMMU/IBI;
MpaBWJIbHAS U yCeUEHHAS
nupamuaa

09.03

49

[IpaBunbHbIE
MHOTOTPaHHHUKH: TIOHITHE
MIPAaBUIILHOTO
MHOTOT'PaHHUKA;
MpaBHIbHAS TPU3MA U
NpaBHIIbHAS TUPAMUJIA;
MpaBHUIIbHAS TPEYTOJIbHAS
MUpaMUIa U MPaBUILHBINA
TeTpa’p; Kyo

13.03

50

HpeHCTaBHCHI/IC ()
IIpaBUJIbHBIX
MHOT'OT'paHHUKAX: OKTa3ap,
AOACKA’Ap U UKOCA3P.

16.03

51

Cummerpus B

03.04




MIPOCTPAHCTBE: CUMMETPHUS
OTHOCHTEIIBHO TOYKH,
MIPSIMOM, TUIOCKOCTH.
DneMEeHTbl CUMMETPUH B
MUpaMUIax,
napaJuleenunesnax,
MIPAaBHIIBHBIX
MHOTOTpaHHHKaX

52

Brruncnenune 31eMeHTOB
MHOTOTPaHHUKOB: pEOpa,
JTUarOHAJN, YTJIbI

06.04

53

[Tmomane 6oxoBO
MOBEPXHOCTH U MOJHOMU
MOBEPXHOCTH MPSIMOi
MIPU3MBI, TUIOIIA/b
OCHOBaHMH, TEOpEMa O
OOKOBOI OBEPXHOCTHU
MPAMOUN MPU3MBbI

10.04

54

ITmomans 0OKOBOI
MMOBEPXHOCTH U
MMOBEPXHOCTH IPABHIIbHOM
MHPaMHMJIBI, TEOpEMaA O
Iomaa OOKOBOM
MOBEPXHOCTU YCCUEHHOU
MTUPAMUIBI

13.04

55

KonTtponsHas pabota o
teMe "MHororpaHHuKu"

17.04




56 | IlonsTtue 06 00BEME 1 20.04
57 | OO0BEM nupamuibl 1
58 O06bEM TUpamMuabl 1 24.04
59 | OOBEM mupaMuIbI 1 27.04
60 | OOBEM mupaMmuIbI 1 04.05
61 | OOBEM pPU3MEI 1 08.05
62 | OOBEM IPU3MEI 1 11.05
63 | OOBEM MPU3MBI 1 15.05
KonTpossHas pabora no
64 | Teme "OOBEMBI 1 18.05
MHOTOTPaHHUKOB"
[ToBTOpEeHue, 0600IICHNE
65 CHCTeMaTHSaHHHSHa?HH. 1 22,05
[Toctpoenune ceueHuii B
MHOTOTpaHHUKE
[ToBTOpEeHUE, 0600IICHNE
CUCTeMAaTH3allHsl 3HAaHHA.
Brrunciienue paccTosHUM:
66 | MEKAY ABYMSA TO“‘IKaMI/I, oT ! 55 05
TOYKH JIO MPSMOM, OT TOYKHU
710 TJIOCKOCTH, MEXKIY
CKPEIIHMBAIOIIUMHUCS
MPSIMBIMU
67 HroroBas KOHTpOJIbHAS ! 29,05

pabota




68

[ToBTOpenue, 06o0IICHNE
CUCTEMaTU3alMs 3HAHUMN.
Beruncnenue yrios: Mexnay
CKpELIUBAOIINMUCS
MPSIMBIMU, MEX]Ty IPSIMOU U
IJI0CKOCTBIO, ABYIPAHHBIX
YIJIOB, YTJIOB MEXIY
IIJIOCKOCTSIMU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

68




11 KJIACC

Ne

n/
n

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoTsI

Jara
HU3yUYeHusi

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTtejibHbIE

pecypchbl

Cdepa u map: neHrtp,
panuyc, 1uamerp;
TUTOIIA/Ib TIOBEPXHOCTH
cdepbl

B3anmuoe
pacnojiokeHue cepsl U
IJIOCKOCTH;
KacaTesbHas MI0CKOCTh
K cdepe; mIomnaab
chepsl

N3obpaxenue chepsl,
1iapa Ha MIOCKOCTH.
Ceuenus mapa

[unuuapuyeckas
IIOBEPXHOCTb,
oOpazymomiue
LWJINHAPUYECKOH
IIOBEPXHOCTHU, OCh
LUAJIUHIPUYECKOU
MTOBEPXHOCTHU

]_II/IJ'II/IHI[pZ OCHOBAHUA U




OOKOBasi IOBEPXHOCTbD,
oOpa3yroIas 1 oCh;
TI0IIa s OOKOBOH 1
IIOJTHOW ITOBEPXHOCTH

N3o06paxkenune
LWIMHpa Ha
IJI0CKOCTH. Pa3BépTka
nunuHapa. CeyeHus
HWIMHIpA
(TTOCKOCTHIO,
napasieIbHON UITN
MEPIEHIUKYIIIPHON OCH
UAJTUHIPA)

Konndeckas
TTOBEPXHOCTb,
oOpazyromue
KOHHYECKOM
MMOBEPXHOCTHU, OCh H
BepIIMHA KOHUYECKOU
MMOBEPXHOCTHU

Konyc: ocHOBaHuE 1
BepIlnHa, 00pa3yroras
M OCh; IUIOIA/b
OOKOBOI M MOJIHOM
MMOBEPXHOCTHU

VY ced€HHBIN KOHYC:
o0Opa3ymollne 1 BbICOTa;




OCHOBAaHHUA U OOKOBas
IIOBEPXHOCTh

10

N3006pakenue KoHyca
Ha IUJIOCKOCTH.
Pa3BépTka KoHycCa.
Ceuenus KoHyca
(TIOCKOCTHIO,
napasieabHON
OCHOBAHUIO, U
IJI0CKOCTBIO,
MPOXOISIIEH yepe3
BEPIIHHY)

11

KomOunamus ten
BpAICHHS U
MHOTOTPaHHUKOB

12

MHOrorpaHHuK,
OTIMCAaHHBIN OKOJIO
chepsr; chepa,
BITMCAHHAs B
MHOTOT'PaHHHK HJTH B
TEJIO BpAICHUS

13

ITousarue 00 00BEME.
OCHOBHBIE CBOICTBA
00BEMOB Tenn

14

O0bEéM nuIMHApA,
KOHYyca




15

O0BeM mapa u
iomaab cheps

16

ITooOHbIC Tena B
MIPOCTPAHCTBE.
CoOTHOIIIEHUS MEXKTY
IJIOIIAIMH
ITOBEPXHOCTEH,
00BEMaMHU TOI0OHBIX
Tel

17

KonTposbHas pabora no
Temam "Tema
BpamieHus" u "O0beMbl

n

TEI

18

Bektop Ha miockocTu u
B IIPOCTPAHCTBE

19

CrnoxeHue u
BBIYUTAHHE BEKTOPOB

20

SHWHQKCHHCBCKTOPaHa
YHCJI0

21

Pasnoxxenue Bekropa 1o
TpEM HEKOMILIAHAPHBIM
BekTopam. [IpaBuio
napasuiefenuneaa

22

Pemenue 3amay,
CBSI3aHHBIX C
MIPUMEHEHHUEM MPABUII




JNEUCTBUN C BEKTOPAMHU

23

[IpssMmoyronpHas
CUCTEMA KOOPJHHAT B
IIPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreitmue 3anauu B
KOOPAMHATAX

24

Yron mexny
BekTopamu. CkanspHoe
MIPOU3BE/ICHIE
BEKTOPOB

25

Brruncienue yrios
MEXKy NPSMBIMH U
IJIOCKOCTSIMU

26

KoopaunatHo-
BEKTOPHBINA METOJI IIpH
pelieHuu
reOMEeTPUUECKUX 3a/1a4

27

KounTpossnas pabora no
Teme "BekTopsl 1
KOOpPJIMHATHI B
npocrpanctae"

28

IToBTOpEHME,
o0o01ieHune u
CUCTEMaTHU3aIus
3HaHuM. OCHOBHBIE




¢burypsl, haxTsl,
TEOpeMBI Kypca
TUTAHUMETPUHU

29

IToBTOpEHNME,
o0obmuieHue u
CUCTeMaTH3aIus
3HaHUNH. OCHOBHBIE
¢burypsl, GakThl,
TEOPEMBI Kypca
IJIAaHUMETPUU

30

[ToBTOpEHME,
000011IeHNE U
CHCTEeMaTH3aIus
3HaHUN. 3agaun
IJTAHUMETPUHU U METO/IbI
UX pEeIIeHUs

31

[ToBTOpEHME,
000011IeHHE U
CHCTEMAaTH3aLlH
3HaHUN. 3agaun
TJIAHUMETPUHU U METOIbI
WX pelIeHUs

32

IToBTOpEHME,
0000111eHHE U
CUCTEMaTHU3aIus
3HaHuH. OCHOBHBIE

¢burypsl, GhakTsl,




TEOpEMBI Kypca
CTepEOMETPUH

33

Hrtorosast KOHTpOJIbHAS
pabora

34

IToBTOpEHME,
o0oO011ieHune u
CUCTeMaTH3aIus
3HaHUHI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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HOACHUTEJIBHAS 3AIIMCKA

['eomeTpusi Kak OIMH M3 OCHOBHBIX pa3/I€NIOB IIKOJbHOM MaTEMaTUKH,
MMEIOIUNA CBOEH LEIbI0 00ECIeYUTh U3YyUEHUE CBOWCTB U pa3MepoB QUryp, ux
OTHOIIEHW W B3aMMHOE pACIOJIOKEHUE, ONUPAEeTCs Ha JIOTMYECKYIO,
J0Ka3aTeIbHYI0 JUHUIO. LIeHHOCTh N3y4YeHMs] TEOMETPUU Ha YPOBHE OCHOBHOIO
oOmero oOpa3oBaHUs 3aKIIOYAeTcsl B TOM, UYTO OOYyYalOLUMHCA Y4YUTCS
MIPOBOJUTH J0Ka3aTeIbHbIe paccyXIeHus, CTPOUTh JIOTUYECKUE
YMO3aKJIFOUEHHUs,  JIOKa3blBaTb WCTUHHBIE  YTBEPXKACHUS U  CTPOUTH
KOHTPIPUMEPHI K JIOKHBIM, TPOBOJUTH PACCYXKIACHUS «OT MPOTUBHOTOY,
OTJIMYATh CBOMCTBA OT MPU3HAKOB, POPMYIHUPOBATH OOpPATHBIE YTBEPKICHUS.

Bropoii 1enpi0 M3yueHUss T€OMETPUM SBISIETCS MCIOJb30BaHHE €€ Kak
WHCTPYMEHTA TIPH PEIICHUHM KaK MaTeMaTHUYECKHX, TaK U MPAKTUYCCKUX 3a/ad,
BCTPEUAIOIIMUXCA B peasbHOM >Ku3HU. OOydaromwuiicss [OJDKEH HaydyuThCs
ONPEJENIUTh FEOMETPUUECKYIO (PUTYpYy, ONMHUCATH CJIOBAMH JAHHBIA YEPTEK WU
PUCYHOK, HAWTH IUIOIIAJb 3E€MEIbHOTO YYacTKa, pacCcUuTaTb HEOOXOAUMYIO
JUIMHY OINTOBOJIOKOHHOTO Ka0enst Wi TpeOyeMble pa3Mepbl rapaxa s
aBTOMOOWJSI. DTOMY COOTBETCTBYET BTOpas, BBIYUCIMUTENbHAS JIMHUSA B
u3ydeHun reomeTpuu. llpu pemeHun 3amady  IPAKTHYECKOTO XapaKTepa
oOydJaromuiicss YYUTCS CTPOMTh MaTeMaTHYeCKHMEe MOJEIN  peajbHBIX
KU3HCHHBIX CHUTYaIlMi, TPOBOJUTHh BBIYMCIICHUS U OIICHUBATh aJ€KBATHOCTH
MOJIYYEHHOT'0 pe3yybTaTa.

KpaitHe BakHO MOTYEPKUBATH CBSI3M T€OMETPUU C JIPYTUMH YUECOHBIMU
npeaMeTaMHd, MOTHMBHPOBATH MCIOJIB30BATH OIPEACICHUS T'€OMETPHUUYECKUX
buryp um MOHATHIA, JAEMOHCTPUPOBATH NMPUMEHEHHUE MOJYYEHHBIX YMEHUN B
¢usnke W TexHuke. DTU CBSI3M HauOoliee SIPKO BUIHBI B TeMax «BekTopsi»,
«Tpuronomerpuyeckue cooTHoueHus», «Merox koopauHary» u «Teopema
[Tudaropar.

VY4eOnbiit kypc «l'eomeTpus» BKIIOUAET CIEIYIOIINE OCHOBHBIE pa3/eibl
compepxkanms: «l'eomerpudeckue Qurypel M uX CcBOWCTBa», «M3mepenue
F€OMETPUYECKUX BEIUYUH», «JleKapTOBBl KOOpPAMHATHI Ha IJIOCKOCTHY,
«BekTopb», «J[BrkeHUs I0CKOCTHY, «IIpeobpazoBanus moao0us.

Ha usyuenue yuebHoro kypca «l'eomerpusi» orBomutcs 204 daca: B 7
Kkiacce — 68 yacoB (2 yaca B Hexmenwo), B 8§ kiacce — 68 yacoB (2 yaca B
Henmenwo), B 9  wimacce — 68 wyacoB (2 4Waca B HENEIIO).



COIEPKXAHUE OBYYEHUA
7 KIIACC

Hauvanenbie monsTus reomerpuu. Touka, mpsiMasi, OTPE30K, Jyd. YTOIL
Bupael yriioB. BeprukanbHble U cMexHbIE yIuibl. buccekrpuca yria. Jlomanas,
MHOTrOyroJibHUK. [[apannenbHOCTh U NEPIEHANKYIIPHOCTD MPSMBIX.

Cummerpuunbie ¢urypbl. OCHOBHBIE CBONCTBA OCEBOM CHUMMETPHH.
[IpuMepbl CUMMETPHH B OKPYIKAIOIIEM MHUPE.

OCHOBHBIE TIOCTPOEHHSI C TTOMOIIBIO IIUPKYJS U JUHEUKHU. TPEyroJbHUK.
BricoTa, Mmennana, GuccekTpuca, X CBOMCTBA.

PaBHOOeApeHHbIE W PaBHOCTOPOHHUI TpeyroidbHuUkH. HepaBeHCTBO
TPEYrOJIbHUKA.

CBoiicTBa W TMpU3HAKKM PAaBHOOEAPEHHOrO TpeyroiabHuka. IlpusHaku
PaBEHCTBA TPEYT OJIBHUKOB.

CpoiicTBa W TpU3HAKKM NapauiedbHbIX nOpsAMbix. CymMma  yrios
TpEyroJibHUKA. BHEIIHNE YIIIbl TPEYTOJIbHHKA.

[IpssMoyronbHBIA TpeyroibHUK. CBOWCTBO MEIHAHBI MPSIMOYTOJIBHOTO
TPEYroJibHUKAa, NPOBEAEHHOM K  runoreHyse. [lpu3Haku  paBeHCTBa
OPSAMOYTOJBHBIX TPEYTrONbHUKOB. [IpSAMOYTrOJbHBIM TPEYTrOJBHUK C YIJIOM B
30°.

HepaBeHcTBa B reOMETpHM: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
JUTMHE JIOMaHOM, TeopeMa O OOJIbIIeM yrie U O0JbIlIe CTOPOHE TPEYroJbHUKA.
IlepnieHAUKYJIAp U HAKJIOHHAS.

I'eomerpuueckoe MecTO TOYEK. buccekTpuca yria W CepeauHHBIN
NEPIEHIUKYIISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OkpyXHOCTb M Kpyr, XOpJa M JuaMeTp, HX CBOWcTBAa. B3anMHoe
pacIoNIOKEHUE OKPYXKHOCTH M npsaAmoi. KacarenbHas u  cekymas K
OKpYXHOCTH. OKpYXHOCTb, BIIMCaHHAas B Yroj. BnucaHHas W oNHCaHHAs

OKPYXHOCTH TPEYTOJIbHUKA.
8 KUIIACC

Yerbipéxyronpauku. Ilapamnenorpamm, €ro mNpU3HAKM MW CBOWMCTBA.
HacTHble Ciydad MapauieiorpaMMoB (IIPSIMOYTOJIBHHK, pOMO, KBAjapaT), HX
NpU3HAKU W CBOWCTBa. Tpamenwsi, paBHOOOKas Tpameiusi, €€ CBONCTBA U
npu3Haku. [IpsMoyronbHas Tpanenusi.

Merton yaBoenust meauansl. LlentpanbHas cummerpus. Teopema Paneca u
TEOpEMA O MPOMOPLUHUOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTroJbHHUKA U Tpaneuuu. LIeHTp macc TpeyroibHuKa.

[Tonobue TpeyroapHUKOB, Kod(duiuent nomodbus. I[lpusnaku nomoOus
TPEYroJbHUKOB. [IprMeHenne mogo0us npu pemeHrny MPakTHIeCKUX 3a1ad.

CaoiicTBa TwiomaAeii reomerpudeckux Guryp. @opmynbl IS IUIOIMIAINA
TpEYroJibHUKa, TapauiesorpaMma, pomoba u tpaneruu. OTHOIEHNE TI0MAaeiH
MO00HBIX GUTYP.

Brruncnenue 1momaned TPEYroabHUKOB W MHOTOYTOJBHMKOB — Ha
KJIET4aTOM Oymare.

Teopema Iludaropa. Ilpumenenne teopemsr [ludaropa mpu pemenun
MMPAKTUYECKUX 3a7a4.

CuHyC, KOCUHYC, TAHT€HC OCTPOTO yria MPsIMOYTOJIbBHOTO TPEYTOJIbHHKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO. TpuUroHOMEeTpuyeckue (HYHKIUU
yriioB B 30, 45 u 60°.



BrniucanHble M LEHTpaIbHBIE YIVIBL, YIOJI MEXAY KacaTelIbHOM U XOpAOM.
Yrael Mexay XopJamMud U CeKyIUMMHU. DBriMcaHHble M ONMCaHHBIC
YETBIPEXYTOJIBPHUKN. B3auMHOE pacnosiokeHHue IBYX OKpykHocTeu. Kacanwme
okpyxHocTei. O01ue KacaTeabHbIe K IBYM OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, xocuHyc, TaHreic yrmoB or 0 go 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOKAECTBO. POPMYJIIBI TPUBEACHUS.

Pemenne TpeyronbHUKOB. Teopema KOCHHYCOB M TEOpeMa CHHYCOB.
Pemrenre mpakTHYeCKMX 3a1ad C MCIOJB30BAHUEM TEOPEMBl KOCHUHYCOB H
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nmogo6us. [logoOre cOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema O TpPOU3BENECHHM OTPE3KOB XOPA, TEOPEMBI O NPOU3BEICHHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJAPaTE KACaTEIbHOM.

BekTop, sgmmuHa (MOZyndb) BEKTOpa, COHAMpAaBIECHHbIE  BEKTOPHI,
IPOTHUBOMOJIOKHO HAIPABICHHBIE BEKTOPBI, KOJUIMHEAPHOCTH BEKTOPOB,
PAaBEHCTBO BEKTOPOB, ONEPALIMU HAJl BEKTOpaMH. Pa3noxeHne BeKTopa 1o JAByM
HEKOJUIMHEapHbIM BekTopaM. KoopauHatel Bektopa. CKansipHOE NMPOU3BEIAECHUE
BEKTOPOB, MPUMEHEHHUE ISl HAXOKICHUS JITTUH U YTJIOB.

JlekapToBbl KOOpPIMHATHI HA IJIOCKOCTH. YPaBHEHHUS TPSIMOA H
OKPYXHOCTH B KOOpJHMHATaX, MEepeceyeHUue OKPY>KHOCTeH W mpsaAMbIX. MeTton
KOOpPJIMHAT U €T0 IPUMEHEHHUE.

[IpaBunbHble MHOTOYrojiibHUKHM. JlnMHAa OKpykHOCTU. ['pamycHas u
paauaHHas Mepa yrila, BBIYMCIEHUE JIIMH IyT OKpyxXHoctel. [lnomane kpyra,
CEKTOpa, CErMEHTA.

JIBUKEHUS MJIOCKOCTH UM BHYTPEHHUE CUMMETpUU (PUryp (daeMeHTapHbIe
IpeJCTaBICHU ). [TapannenbHbIi MIEPEHOC. [ToBoporT.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHA IIPOI'PAMMBI
YUYEBHOI'O KYPCA «'EOMETPUSA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHUS NpPOrpaMMbl Y4eOHOro Kypca
«I"'eomeTpus» XapaKTEpU3YHOTCS:

1) naTpuoTHYecKOe BOCIMTAHHUE:

IIPOSIBJICHUEM MHTEpeca K MPOLUIOMY M HACTOSLIEMY POCCHUUCKOU
MAaTE€MAaTHK{, LEHHOCTHBIM OTHOUIEHWEM K JOCTHXKEHUSIM POCCUHCKHUX
MAaTE€MATHUKOB U POCCUICKON MaTeMAaTHYECKON IIKOJbI, K UCIOJIb30BAaHUIO 3TUX
JOCTUXKEHUM B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:xIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOS3aHHOCTEH IpakJlaHWHA W peasu3aliu
€ro mpas, MPEACTaBICHHEM O MATEMaTHYECKUX OCHOBAX (DYHKIIMOHMPOBAHUS
pPa3IUYHBIX  CTPYKTYp, SBJCHHWH, TMpolenyp TpaxJAaHCKOTO oOIiecTBa
(HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXIACHUIO AITHUYECKHUX
npoOJieM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM JOCTHKEHUN HayKH,
OCO3HAHHWEM BAXKHOCTH MOPAIbHO-3THUYECKUX MPUHLIMIOB B JEATEIbHOCTU
Y4E€HOTI0;

3) TpyAOBOE BOCIIMTAHHUE:

YCTAHOBKOW HAa AaKTUBHOE YYaCTUE B PELIEHUU MPAKTHUYECKUX 3a]ay
MaTEMaTU4YECKOW HAIPaBICHHOCTH, OCO3HAHMEM BaKHOCTH MaTEMaTHYECKOTO
o0pa30BaHMs Ha MPOTSKEHUM BCEH JKU3HU JUIsl YCHEIIHON MpoQecCUOHaTbHON
JESITEIbHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U
IOCTPOEHUEM HWHAMBUAYAJIBHONH TPACKTOPUM OOpa30oBaHMS M KU3HECHHBIX
IUIAaHOB C Y4E€TOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX IOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CHOCOOHOCTHIO K OMOLIMOHAJIBHOMY UM JCTETUYECKOMY BOCIPHUSITHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3a7ay, pPEUICHUH, pacCyKICHUI, YMEHUIO BUAETbH
MaTEMAaTUYECKUE 3aKOHOMEPHOCTH B UICKYCCTBE;

5) neHHOCTH HAYYHOI'0 O3HAHMA:

OpUEHTauuell B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
NpECTaBIEHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS Y€JIOBEKa, IPUPOIbI
U 00l1ecTBa, MOHUMAHUEM MaTeMaTUYEeCKOW HayKd Kak c(epbl 4eloBeYeCKOU
NEATEIIbHOCTH, DTAIlOB €€ Pa3BUTUA U 3HAYMMOCTH I Pa3BUTHS LMBUIN3ALINH,
OBJIAJICHUEM A3BIKOM MATEMaTUKM M MAaTeMaTUYECKOW KYyJIbTYpOM Kak
CPEACTBOM  IIO3HAHMS  MHpA, OBJIAJACHUEM IPOCTEHIIMMU  HaBBIKAMHU
HCCIIEI0BATEIBLCKON NESTENBHOCTH;

6) ¢usuyeckoe BocnuTaHUE, GOPMHPOBAHHE KYJIbTYPBI 310POBbS M
3MOLMOHAJIBHOIO 0JIAr OOy YU :

TFOTOBHOCTBIO NPUMEHATh MATEMaTHYECKHE 3HAHUA B MHTEPECAX CBOETO
3I0pOBBS,, BEJCHHUS 3I0poBOro oOpa3a JKU3HM (3I0pOBOE TMHTAHUE,
COQJIaHCHPOBAHHBIA PEXHUM 3aHATHH M OTAbIXAa, pEryJsipHas (usndeckas
aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBBIKA pe(ICKCHUHU, MPU3HAHHEM CBOETO
IpaBa Ha OLIMOKY M TaKoro K€ IpaBa Jpyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHEHTAIIMEN HA NPUMEHEHHE MATEMaTUYECKUX 3HAHUM I pPELICHUs
3a/1a4 B 00JIaCTH COXPAHHOCTH OKPYXKAIOILIEH Cpe/ipl, INIAHUPOBAHMS TOCTYIIKOB



Y OIICHKHU WX BO3MOXHBIX MOCJEIACTBUM JIJIsi OKPY>KaIOIIEH Cpelibl, 0CO3HAHUEM
100aJIBLHOTO XapaKTepa AKOJOTHUECKUX MTPoOJIeM U MyTel UX PEeIICHUS;

8) ajanTranus K M3MEHAKWINMMCH YCJIOBHSM COLHMAJBHON U
NPUPOAHOI Cpeabl:

TOTOBHOCTBIO K JICCTBUSIM B YCIIOBUSIX HEOMPEACIEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOEHM KOMIIETEHTHOCTH 4epe3 MPaKTHUECKYIO NESITeIbHOCTh, B TOM
yucjie YMEHUE YUYMUThCS Y JAPYrHUX JIoJed, MNpuoOpeTratb B COBMECTHOU
NeSATeIbHOCTH HOBBIC 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OTbITA IPYTUX;

HEOOXOAUMOCThIO B (OPMUPOBAHMU HOBBIX 3HAHUN, B TOM 4YHUCIE
dbopmynupoBaTh HACH, MOHSATUS, THUIOTE3bI 00 OOBEKTaxX W SIBICHUAX, B TOM
YHUCJIe paHee HEU3BECTHBIX, OCO3HABaTh ACHUIIMTHI COOCTBEHHBIX 3HAHUU H
KOMITIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYKD CHUTYallUIO, BOCIPUHUMATH
CTPECCOBYIO CUTYallUI0 KaK BBI30B, TPEOYIOIIMII KOHTPMEP, KOPPEKTUPOBATH
NpUHUMAEMbI€ PEIICHUS U JeHCTBUsI, (OPMYITUPOBATH U OLICHUBATH PUCKU U
MOCJIeICTBUS, (POPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI
ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble JiornyecKkue 1ecTBUA:

e BBISBIATH u XapaKTeprU30BaTh CYIIIECTBCHHBIC NpHU3HAKH
MaTEMaTUYECKUX OOBEKTOB, MOHATHI, OTHOMICHUH MEXIy MOHSATHUSIMH,
(bopMynHpOBaTH ONpPEEICHUs MOHATUM, YCTAHABIUBATh CYIIECTBEHHBIH
Npu3HaK KiacCU(UKAIMU, OCHOBAHUS [JIsi O0OOIIEHUS M CpaBHEHUS,
KPUTEPUH MPOBOIUMOT0 aHAJIN3A;

e BOCIpPUHUMATh, (OPMYIUPOBATH U MPeoOpPa3OBBIBATH  CYXKIACHUS:
yTBEpJUTEIbHbIE W OTpUIIATEIbHbIC, €AMHUYHbBIE, YacTHbIe M oOIIue,
YCIIOBHBIE;

e BBISBISATH  MaTeMAaTHYECKHME  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBOpeunss B (akTax, JaHHBIX, HAONIOACHHUSIX M YTBEPKICHUSX,
npenjaratb  KpUTEpUU  [JI  BBISIBJICHHUS ~ 3aKOHOMEPHOCTEH |
MIPOTUBOPEUHI;

e JIeNaTh BBIBOJBI C HMCIOJB30BAHMEM 3aKOHOB JIOTHKHU, NETYKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

e pa30upaTh JOKa3aTEIbCTBA MATEMAaTHYECKUX YTBEPXKIACHHUH (TPSMBbIE U
OT  MPOTHBHOTO),  MPOBOJUTH  CAMOCTOSITEIBHO  HECJIOXKHBIC
JI0Ka3aTeIhCTBA MaTeMAaTHUECKUX (haKTOB, BBICTpPAUBATh apryMEHTAIIHIO,
NPUBOJUTh MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBHIBATH COOCTBEHHBIC
paccyXaeHus;

e BBIOMpATH croco0 pemieHusi y4eOHON 3amaum (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUS, BHIOMpATh HaWOOJIEe MOAXOMAMUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ncciaenoBaTe/bCKue AeiiCTBUS !

e WCIIOJIb30BATh BOIPOCHI KaK MCCIIEIOBATEICKAN HHCTPYMEHT MTO3HAHNUSA,
dbopMynHpoBaTh BOMPOCH], (UKCHPYIONIUE MPOTHBOPEUYHUE, MPOOIeMy,
CaMOCTOSITETTHO YCTAHABJIMBATH HCKOMOE W JaHHOE, (OPMUPOBATH
TUTOTE3Y, apTYMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TMPOBOJUTH IO CAMOCTOSITENIPHO COCTABICHHOMY IUIaHY HECIOKHBIN
DKCIICPUMEHT,  HEOOJIBIIIOE  HWCCIAEAOBAaHWUE IO  YCTAaHOBJICHHIO



OCOOCHHOCTEM MAaTEeMaTUYEeCKOr0 OOBEKTa, 3aBHCHMOCTCH OOBEKTOB
MEX]ly COOOM;

caMOCTOsITeIbHO  (OpPMYyJIHUPOBATh  OOOOIIEHUS W BBIBOABI IO
pe3yibTaTaM TMPOBEAEHHOTO HAOJIONCHUS, WMCCIICIOBAHUSA, OIICHUBATH
JIOCTOBEPHOCTH MOJTYyUYCHHBIX PE3YIbTaTOB, BHIBOJOB U 0000IICHHUI;
IPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCA, a TAKKE BBIIBUTATH
IIPEIITOIOKEHUS O €70 Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISIBJIATH HEJIOCTATOYHOCTh M HW3OBITOYHOCTH HH(OpPMAIUU, ITAHHBIX,
HEOOXOAUMBIX JIJIsl pElICHUs 3a1a4u;

BLIOMpPATh, aHAJIU3UPOBATH, CUCTEMATU3UPOBATh M HWHTEPIPETHUPOBATH
uH(OpPMaIIUIO PA3TUYHBIX BUAOB U (OPM IIPEACTABICHUS;

BBIOMpaTh GOpMy MpeacTaBieHUs WHPOpMAIMKM M WUIIOCTPUPOBATH
peliaeMble 3ajlaud CXeMaMu, JuarpaMmMaMu, WHOW Tpadukod u ux
KOMOWHAIIHSIMU;

OIICHUBATh HAJEKHOCTh MH(MOPMALUM TI0 KPUTEPHUSIM, MPEIAIOKEHHBIM
YUHUTENIeM WA CPOPMYITUPOBAHHBIM CaMOCTOSTEIIHHO.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

BOCIIPUHMMATh W (OPMYJIMPOBATH CYXKJICHUS B COOTBETCTBUU C
YCIIOBUSIMH | LIEJSIMU OOIIEHHUS, ICHO, TOYHO, TPAMOTHO BBIpaXkKaTh CBOIO
TOYKY 3PCHHUS B YCTHBIX W IMTUCBMEHHBIX TEKCTaX, JIaBaTh MOSICHECHUS 10
XOJy PEIICHUS 3a]1a4l, KOMMEHTHPOBATH ITOJTYYCHHBIA PE3YIIbTaT;

B X0Jic OOCYXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIacMOM
TEMBbI, TPOOJIEMBI, pelaeMoil 3a/1auu, BbICKa3bIBaTh HMJI€U, HAIllCJICHHbIE
Ha TOUCK PEIICHUS, COIMOCTaBISATh CBOM CYXKIEHUS C CYXKICHUAMH
IPYrUX YYacTHUKOB JMajora, OOHAapyXKHBaTh pa3iU4he€ U CXOJCTBO
NO3UIMH, B KOPPEKTHOH (opme dopMyaupoBaTh pa3HOIIACHs, CBOH
BO3paKCHHUS;

NPEICTaBIsATh  pe3yJbTaThl  pEIICHUs  3a]add,  JKCIEPUMEHTAa,
UCCICIOBAHUS, IPOEKTa, CaMOCTOSTEIBPHO  BbIOMpaTh  (popmar
BBICTYIIJICHUSI € Y4Y€TOM 3aja4 TMpe3eHTAllMd U  OCOOEHHOCTEH
ayJIMTOPHH;

NOHMMAaTh U  HUCIOJb30BaTh  MPEUMYINECTBA  KOMAaHIHOW  H
UHAUBUAYaTbHON paboThl MpU PEIICHUH YYEeOHBIX MaTEMaTHYECKUX
3azay;

OPUHUMATh  1I€b  COBMECTHOM  JEATENbHOCTH,  IUIAHUPOBATh
OpraHu3allii0 COBMECTHOM paboThl, pacmpenensTh BUAb PadoT,
JIOTOBAPHUBATKLCS, 00CYKIATh MPOIECC U PE3yabTaT paboThl, 0000IIaTh
MHEHHS HECKOJIbKUX JIFOICH;

y4acTBOBAaTh B TPYMNIOBBIX (opmax paboTel (0OcyxaeHus, oOMEH
MHEHHUSIMH, MO3TOBBIC IITYpPMBI U JAPYTHE), BBINOIHATH CBOIO YacTh
paboThl W KOOPAMHHPOBATH CBOM JCHCTBUS C JAPYTMMH YJ€HAMU
KOMaH/Ibl, OIICHWBATh KA4e€CTBO CBOETO BKJIaJa B OOIMMN MPOAYKT IO
KpUTEpUSIM, CPOPMYITUPOBAHHBIM yYACTHUKAMH B3aUMOJICHCTBUS.

PeryjisiTUBHbIC YyHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUSA

Camoopranusanus:

CaMOCTOSITEILHO COCTABIISITh IUJIaH, alTOPUTM PEIICHUS 3aJa4u (WU ero
4acTh), BBIOUPATH CIMOCOO PEHICHUS] ¢ YYETOM HMEIOIIUXCS PECYPCOB H



COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTb U KOPPEKTHUPOBATh
BapUaHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpPMALIUU.
CaMOKOHTPOJIb, IMOLMOHAIbHBIA HHTEJVICKT:

e BIANETh CHNOCOOAMHU CaMOINPOBEPKH, CAMOKOHTPOJSL Tpoliecca U
pe3yJibTaTa pelIeHUs MAaTEMAaTUYECKOW 3a/1a4H;

e TMPEABUIECTh TPYAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTh MpPU PEIICHUU
3a7a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, HAWIEHHBIX OIIUOOK, BHISIBJICHHBIX TPYAHOCTEH;

e OIICHUBATh COOTBETCTBUE PE3YJbTATA ACATECIBHOCTH MOCTABICHHOMN LIEIH
U YCJIOBUSIM, OOBSCHSITh MPUYUHBI JOCTHXKCHUS WU HEIOCTHKCHUS
1[eJTU, HAXOIUTh OITUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIBTATBI

K konmy oOyuyenuss B 7 kjaacce oOyd4aromMiics MOJYYUT CIEAYIONINE
IPEIMETHBIE PE3YIbTATHI:

Pacno3naBaTh u3ydeHHBIE TeoMeTpuuYeckue (GUTYpHl, ONPENeNiaTh HUX
B3aMMHOE PAacCIOJIOKECHHUE, U300pakaTh TeOMETpUYEeCKUe (UTYPHI, BBITIOTHATH
YEepTEXKU MO YCIOBUIO 3adaud. M3MepATh JUHEWHBIE W YIJIOBBIE BEIUYHUHBI.
Pemiate 3a7aun Ha BBIUMCIICHUE NJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath TpyOyIO OIIEHKY JIMHEWHBIX U YIJIOBBIX BEJIMYMH TMPEIMETOB B
peanbHOM JKM3HU, Pa3MEPOB MPUPOJHBIX 00BEKTOB. Pasznmuuarh pasMmepsl ATHUX
00BEKTOB TIO TIOPSAJIKY BETUIHHBI.

CtpouTh 4epTek U K F€OMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCs MNpU3HAKAMU PABEHCTBA TPEYTrOJBHUKOB, HCIIOIb30BATh
NPU3HAKUA U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUH 3a/1a4.

[IpoBoauTH JIOTUYECKHUE paccyXaeHus c UCIIOJIb30BAHUEM
F€OMETPUUECKUX TEOPEM.

[lonp30BaThCs MpH3HAKAMU PABEHCTBA MPSMOYTOJIBHBIX TPEYrOJbHHKOB,
CBOMCTBOM  MEJUaHbl, IMPOBEAEHHON K THUIOTEHY3€ IPSIMOYTOJIbHOIO
TPEYroJibHUKA, B PEIICHUU T€OMETPUUECKUX 3a]1ay.

OnpenensaTe NapajyiedbHOCTh MPAMBIX C IOMOUIIBIO YIJIOB, KOTOpPBIE
oOpazyeT ¢ HUMU cekymas. OnpenensiTe mapauieIbHOCTh MPSMBIX C TIOMOIIIBIO
pPaBEHCTBA PACCTOSTHUM OT TOUYEK OJHOW MPAMOM 10 TOUEK JIPYroM MPSIMOU.

Pemrats 3amaumn Ha KileTyaTol Oymare.

[TpoBoaUTH BHIUMCICHUS W HAXOAUTh YUCIIOBbIE U OYKBEHHBIC 3HAUCHUS
YIJIOB B TE€OMETPUYECKUX 3aJadyax C MCIIOJIb30BAHUEM CYMMBI YIJIOB
TPEYrOJbHUKOB M MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MPHU
[IEPECEUCHUN JBYX IMAapAJUICIIBHBIX MPSAMBIX CEKylled. Pemars npaktuueckue
3a71a4M Ha HAXOXKJCHUE YTJIOB.

Bianetp nmoHATHEM TIE€OMETPUYECKOrO MECTAa TOYEK. YMETh ONPENCIATH
OWCCEeKTpPHCY yrida W CEPeIUHHBIM TMEepPIeHIUKYIsp K OTPe3Ky Kak
r€OMETPUYECKHE MECTA TOUEK.

DopMynUPOBATh ONPEACIEHUSI OKPYKHOCTH U KPYyra, XOpAbl U IHaMETpa
OKPYXHOCTH, IOJB30BaThCS UX CBOMCTBAMH. Y METh NPUMEHSTh 3TU CBOWCTBA
IIpY PELICHUU 3a7a4.

BianeTp moHATHEM ONMHUCAHHOW OKOJIO TPEYTOJBbHUKA OKPYKHOCTH, YMETh
HaxoauTh e€ meHtp. [lomp3oBaThes dakTamMu O TOM, YTO OMCCEKTPHCHI YTJIOB
TPEYroJIbHUKA MEPECEKAIOTCA B OJHOW TOYKE, MU O TOM, YTO CEpPEIHHHBIE
MEPIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJJHOW TOUKE.



BrnageTs noHATHEM KacaTenbHON K OKPY>KHOCTHU, TOJIb30BATHCS TEOPEMOU
O TMEPHEHIUKYJSIPHOCTH KacaTEIbHOM M paanyca, NPOBEAEHHOTO K TOUYKE
KacaHUsl.

[lonp30BaThCsi  MPOCTEHIIMMU ~ TE€OMETPUYECKUMH  HEpPaBEHCTBAMH,
MMOHUMATh UX MPAKTUYECKUN CMBICIL.

[IpoBOAUTH OCHOBHBIE T€OMETPUUECKHE TOCTPOSHUS C MOMOILBIO IIUPKYJIS
U JINHEUKH.

K konmy oOyuyenuss B 8 kiiacce oOydaromuiicss MOJYYUT CIEAYIOLINE
MPEAMETHBIE PE3YJIbTATHI:

Pacno3sHaBaTh OCHOBHBIC BHUJBI UYETHIPEXYTOJBHUKOB, WX JJIEMEHTHI,
MOJIb30BAThCSl UX CBOMCTBAMH NP PEIICHUH F€OMETPUUYECKUX 3a]1ay.

[IpuMeHsTh CBOMCTBA TOUKHU TMEPECECUCHUsT MEUaH TPEyrojibHUKa (IIEHTpa
Macc) B pEILlIEHUH 3a/1a4.

Brnanerp moHATHEM cpenHEW JIMHUM TPEYroJibHUKA W  Tpareluu,
MPUMEHATh UX CBOMCTBA MPU PEIICHUH T€OMETpUuueckux 3anaad. [lomb3oBaThes
TeopeMor Pasreca U TEOPEMOMN O MTPONOPLUOHAIBHBIX OTPE3KaX, IPUMEHITh UX
JUTSL PEIICHUS TPAKTUUECKUX 3a71a4.

[IpuMensTh  TpU3HAKK  MOJOOHWS  TPEYrOJILHUKOB B PEIICHUU
F€OMETPUYECKUX 3a/1a4.

[Tonb3oBaTecst Teopemoit Iludaropa mis permeHuss reoMeTpUYecKUX u
npakThuueckux 3aaad. CTpouTh MaTEMaTUYECKYH) MOJEIb B MPAKTHUYCCKUX
3a/J1a4ax, CaMOCTOSITEJIBHO JeJaTh 4YEepTEX M HAXOAUTh COOTBETCTBYIOILINE
JUTVHBI.

Brnanerp NOHATUSIMM CHHYCA, KOCHHYCa W TaHIE€HCA OCTPOro yrjia
OPSIMOYTOJIBHOTO TpeyrojbHHKa. [lonp30BaTbCcsl AITUMU TMOHATHAMHU IS
peleHns MPaKTUYECKUX 3a7au.

Boruucnars  (pa3nuyHbIME - crlOCOOAaMHM)  IJIOMIA[b TPEYroJIbHUKA U
IUIOIIAJAM  MHOTOYTOJbHBIX  ¢uryp  (IoJb3ysAch, TJ€  HEOOXOAUMO,
KaJIbKyJIATOpOM). [IpUMEHATH MOoTyYeHHbIE YMEHHUS B MPAKTHUECKHUX 3a/1a4ax.

Brnanerp MOHATUSAMU BIMCAHHOTO M LEHTPAJbHOIO YIJIA, UCIOJIb30BaTh
TEOpPEMBbl O BIUCAHHBIX Yriax, yriax MEXAy XopAamHu (CEeKyUIMMH) U YIIie
MEXIY KacaTeJIbHOW U XOPJIOW IIPU PEIICHUU FTE€OMETPUUECKHUX 3aay.

Brnanerp 1NOHSATMEM  ONMCAHHOTO  YETBHIPEXYTOJIbHUKA, MPUMEHSTh
CBOMCTBA ONMKMCAHHOTO YETHIPEXYTOJIbHUKA [IPU PELIEHUU 3a/1a4.

[IpuMeHATh ONyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMATUUECKUE
MOAENH JJIsI 3aJady peajbHOM JKU3HU U TPOBOJUTH COOTBETCTBYIOLIUE
BBIYHCIICHUS C TMPUMEHEHUEM TOM00MS W TPUTOHOMETpuH (TIONB3YySACh, TJE
HEO0OXO0UMO, KAJIbKYJISITOPOM).

K xonmy oOydyenuss B 9 kjacce oOyYarOUIUiCS TMOJTYYUT CIEAYIOIINE
MIPEAMETHBIE PE3YIIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIIMH OCTPBIX YTIJIOB, HAXOIWUTh C HX
MIOMOIIBIO PA3IUYHBIE JIEMEHTHI MPSMOYIOJIBHOIO TPEYroJbHUKA («pELICHHE
MPSIMOYTOJBHBIX TPEYroJIbHUKOBY). HaxonuTh (C MOMOIIBIO KaJIbKYISTOPA)
JUTMHBI M YTJIBL JJ1s1 HETAOIMYHBIX 3HAUCHUH.

[Tonb3oBaThCs bopmynamu MPUBEJICHUS u OCHOBHBIM
TPUTOHOMETPUUYECKUM TOXKAECTBOM ISl HAXOXKICHUS COOTHOILICHHN MEXIY
TPUTOHOMETPUYECKUMU BEIMUUHAMMU.

Hcnonw3oBaTh TEOpEeMbl CHHYCOB W KOCHHYCOB [JII HAaXOXJICHUS
pPa3IUYHBIX  DJIEMEHTOB  TPEYTrOJibHMKAa  («pElIeHue  TPEYTrOJIbHUKOBY),
MPUMEHSITh UX MPU PELICHUHN T€OMETPUUYECKUX 3aay.



Bnagets mnoHATHSAMHM npeoOpa3oBaHUS NOJ0OMS, COOTBETCTBEHHBIX
aneMeHTOB  moAoOHbIXx  ¢uryp. Ilonmb3oBaTbesi  CBOMCTBaMHM — MOA0OUS
IIPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCIATH JJIMHBI U HAXOAUTH YIJIbl Y MOJOOHBIX
¢uryp. llpuMeHaTh cBoiicTBa MOAO00MS B NPAKTUYECKUX 3a7adyax. YMeEThb
MPUBOJUTDH MIPUMEPHI MOAOOHBIX (PUTYp B OKPYKAIOIIEM MHPE.

ITonp30oBaTbCa TEOpEMaMH O MPOU3BEACHUM OTPE3KOB  XOpLA, O
IIPOU3BEICHUHN OTPE3KOB CEKYIINX, O KBaIpaTe KacaTeJIbHOM.

[Tonb3oBaThCs BEKTOpAMU, TOHUMATh UX F€OMETPUUYECKUN U (pU3nUecKuid
CMBICJI, TIPUMEHSTh HUX B PEIICHUH T'€OMETPUYECKUX W (PU3MUYECKHX 3aj]ad.
IIpyMeHATh CKaXspHOE NPOU3BEACHHUE BEKTOPOB MU HAXOXKICHUA [UIMH U
YIJI0B.

ITonp30BaTbCs METOAOM KOOPAMHAT HA IUIOCKOCTH, INPUMEHATH €ro B
pELIEHUN T€OMETPUUECKUX U IMPAKTUYECKUX 3a1a4.

BiianeTs NOHATUAMU PABUIBHOTO MHOTOYIOJIBHUKA, JJIMHBI OKPY)KHOCTH,
JUIMHBI yTU OKPYKHOCTH U PaJUAHHOU MEPBHI yIila, YMETh BBIUUCIIATH IUIOIIAAb
Kpyra U ero 4acrteu. IIpuMeHATH NOJIydeHHBIE YMEHHUS B IPAKTUYECKUX
3a/1a4ax.

Haxomute ocu (MM LIEHTPBHI) CUMMETPUU (UTYP, TPUMEHSTHh JBUXKEHUS
IJIOCKOCTH B IPOCTEUIIUX CIIydasiX.

[IprMeHATh Oy4YEHHbIE 3HAHUS HA IPAKTUKE — CTPOUTh MaTEMAaTUUYECKUE
MOJENM Ul 3a7ad peajlbHOW JKU3HU M IPOBOJUTH COOTBETCTBYIOIIME
BBIUMCIICHUSI C MPUMEHEHUEM IMOJA00US W TPUTOHOMETPUYECKUX (YHKIUN
(MOB3YSCH, rae HE00X0IMMO, KAJIBKYJISITOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
HauMeHoBaHHne KoaudecTBO yacoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3iejioB U TEM KonTpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
nporpamMmbl padoThI padoThI
IIpocreitmme
T€OMETPUUECKHIE
UT'YPBI U UX
. ZbBO gfm y Bu6mmorexa 1[OK
) https://m.edsoo.ru/7f415e2e
N3mepenue
TEOMETPUUECKHUX
BEIIMYUH
9 T eVEO L HIKIL 27 1 bu6moreka [IOK
peyr https://m.edsoo.ru/7f415e2e
[TapannensHbie
3 HDAMALC. CYMMA 14 1 bu6mmoreka [IOK
P » M https://m.edsoo.ru/7f415e2e
YTJIOB TPEYrOJIbHUKA
Ox HOCTB U KPYT.
4 Fefh}feli I/I‘ICCKI/Iepyr 14 1 Eubmorexa ITOK
P https://m.edsoo.ru/7f415e2e
MTOCTPOCHUS
5 [ToBTOpEHME, 4 1 bu6mmoreka [JOK
000011eHNE 3HAHUI https://m.edsoo.ru/7f415e2e
OBILIEE KOJIMYECTBO
YACOB IIO 68 4 0

I[TPOTPAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KUIIACC

Ne HaumenoBanue KoJsnyecTBO yacos
DJIeKTpOHHbIe (LH(PPOBbIE)
n/ pa3aeyioB U TeM Konrpouabubie IIpakTH4eckue
Bcero o0pa3oBaTe/ibHbIE pecypcChl
n NporpamMmsbl padoThI padoTsI
1 YeThIpEXYyroJIbHUKI 12 bubmmorexa TOK
https://m.edsoo.ru/7f417e18
Teopema ®aneca u
Teopema o
2 MPOTIOPITUOHATBHBIX 15 bubmorexa LOK
https://m.edsoo.ru/7f417e18
OTpe3Kax, M0 I00HbBIC
TPEYTrOTBHUKH
IImomans. Haxoxnenue
Ioniaaei
3 TPEYroJIbHUKOB 1 14 bubnuoreka [JOK
MHOTOYTOJIHBIX QUTYD. https://m.edsoo.ru/7f417e18
[Tnomaau mogo6HbIX
uryp
4 Teopema [Iudaropa u 10 bubnuoreka [JOK
Hauaja TPUrOHOMETPUH https://m.edsoo.ru/7f417e18
VYTIbl B OKPYKHOCTH.
Brincannsie u
5 OIMCaHHbBIC 13 bubmuoreka [JOK
YETBIPEXYTOJIbHUKH. https://m.edsoo.ru/7f417e18
KacarenbHble k
okpyxHocTu. Kacanue



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

OKPYKHOCTEH

[ToBTOpEHME, 4 bubnuorexa [JOK
00001IeHne 3HaHNI https://m.edsoo.ru/7f417e18
OBILIEE KOJIMYECTBO 63

YACOB I10 ITPOT'PAMME



https://m.edsoo.ru/7f417e18

9 KUIIACC

HaumenoBanue KoJsnyecTBo 4yacoB

Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3iejioB U TEM Konrpoabubie IIpakTnyeckue

n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
nporpamMmbl padoThI padoTsI
Tpuronomerpus.

1 Teopembl KOCUHYCOB 16 1 bubnuoreka [IOK
U CUHYCOB. Pemenue https://m.edsoo.ru/7f41al2c
TPEYrOJIHLHUKOB
[IpeoGpa3zoBanue
moao0us.

2 MeTDHYCCKIE 10 1 bu6moreka [IOK

P https://m.edsoo.ru/7f41al2c
COOTHOIIICHUS B
OKPY>KHOCTH
bu6moreka [IOK
3 Bexto
KTOPH 12 1 https://m.edsoo.ru/7f41al2c
JlekapTOBBI
4 e 9 1 bu6moreka [IOK
b2 https://m.edsoo.ru/7f41al2c
TJTIOCKOCTH
IIpaBunbHBIE
MHOTOYTOJIbHUKHU.

5 JlivHa OKPY>KHOCTH U 8 bubnuoreka [JOK
IJIOILA/Ib KpyTa. https://m.edsoo.ru/7f41al2c
Beruucnenue
miomaaei

6 JIBro>keHuUst 6 bubmuoreka [JOK



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

IIOCKOCTH https://m.edsoo.ru/7f41al2c
[ToBTOpEHME,
000011cHHE, . bubmuoreka [JOK
CHCTEMAaTHU3aIus https://m.edsoo.ru/7f41al2c
3HAHHUHI

OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOT'PAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KJIACC
Ne KosmmmuecTBo yacos DJIeKTPOHHbIE
[ara uudposeie
Tema ypoka KonTpoJbHbIe IIpakTuyeckue
n/ Bcero U3ydyeHust o0pa3oBaTejibHbIE
padoThI padoThI
n pecypchl
[Ipocreitmme
TrEOMETPUUECKHUE 1 02.09 brbmorexa [TOK
P ' https://m.eds00.ru/8866b724
0OBEKTHI
MHOrOyroJapHUK, 1 06.09 bubnuoreka [IOK
JoMaHast ' https://m.eds00.ru/8866ch6a
CMexHBIC U 1 09.09 bubnuorexa [JOK
BEPTHKAJILHBIE YIIIbI ' https://m.eds00.ru/8866c5c0
CMexHBIC U 1 13.09 bubnuorexa [JOK
BEPTUKAJIbHBIC YTJIbI ' https://m.edsoo.ru/8866c7be
CmexHble U
1 16.09
BEPTUKAIBHBIC YTJIBI
CmexHble U
1 20.09
BEPTUKAIbHBIC YIIIbI
CmexHble U
1 23.09
BEPTUKAIbHBIC YIIIbI
CwmexHble U
1 27.09
BEPTUKATbHBIC YTIIbI
N3mepenue TMHEHHBIX
1 30.09

" YIJIOBBIX BCJIIMYHH,



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be

BBIYHCIIEHUE OTPE3KOB
U yIJIOB

10

N3mepenne nuHenHbIX
Y YIJIOBBIX BEJINYUH,
BBIYUCIICHUE OTPE3KOB
Y yTJIOB

04.10

bu6mmoreka [{OK
https://m.edso0.ru/8866c3ea

11

N3Mepenne TuHenHbIX
Y YTJIOBBIX BEJINYUH,
BBIYUCIICHUE OTPE3KOB
Y yTJI0B

07.10

12

N3Mepenne TMHEenHbIX
Y YTJIOBBIX BEJIMYWH,
BBIYHCIICHUE OTPE3KOB
U yIJIOB

11.10

13

[TepumeTp u momanb
(buryp, COCTaBICHHBIX
U3 NMPSMOYTOJIbHUKOB

14.10

14

[lepumerp u miomaab
¢buryp, cocTaBICHHBIX
U3 NMPSMOYTOJIbHUKOB

18.10

15

[ToHsiTHE O PaBHBIX
TPEyroJbHUKaX U
NIepBUYHBIC
NpEeJCTaBICHUS O
paBHBIX (UTYypax

21.10

bubmuoreka [JOK
https://m.edso0.ru/8866ce80

16

Tpu npusHaka

25.10

bu6mmoreka [JOK



https://m.edsoo.ru/8866c3ea
https://m.edsoo.ru/8866ce80

paBeHCTBa
TPEYTrOJIbHUKOB

https://m.edsoo.ru/8866d1fa

17

Tpu npusHaka
paBeHCTBa
TPEYrOJILHUKOB

28.10

bu6mmoreka [{OK
https://m.edso0.ru/8866d34e

18

Tpu npusHaka
paBeHCTBa
TPEYrOJILHUKOB

11.11

bu6morteka [IOK
https://m.edso0.ru/8866e01e

19

Tpu npusHaka
paBeHCTBa
TPEYrOJIbHUKOB

15.11

20

Tpu npusHaka
paBeHCTBa
TPEYrOJIbHUKOB

18.11

21

Tpu npuszHaka
paBeHCTBa
TPEYroJIbHUKOB

22.11

bu6moreka [IOK
https://m.edso0.ru/8866e88¢e

22

[Ipu3naku paBeHCTBa
MPSIMOYTOJIbHBIX
TPEYroJIbHUKOB

25.11

23

[Tpu3naku paBeHCTBa
MPSIMOYTOJIbHBIX
TPEYroJIbHUKOB

29.11

24

CBOJCTBO MeINaHEI
MPSIMOYTOJIBHOTO
TPEYroJbHUKA,

02.12

bu6mmoreka [JOK
https://m.edsoo.ru/8866e9ec



https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e9ec

MPOBENEHHOMN K
TUIIOTEHY3€E

25

CBOJCTBO MeIHaHbI
MPSIMOYTOJTBHOTO
TPEYroJIbHUKA,
MPOBENEHHOMN K
TUTIOTEHY3€

06.12

26

PaBHOOepeHHBIC U
PaBHOCTOPOHHUE
TPEYrOTbHUKH

09.12

bu6mmoreka [IOK
https://m.edsoo.ru/8866d6fa

27

[Ipu3Hakuy u cBoMCTBA
paBHOOEIPEHHOTO
TPEYroJIbHUKa

13.12

bu6moreka [IOK
https://m.edso0.ru/8866d880

28

[Ipu3Haku u cBOMCTBA
pPaBHOOEPEHHOTO
TpPEeYrojbHUKa

16.12

bu6moreka [IOK
https://m.edso0.ru/8866d880

29

[Ipu3sHaku u cBOMCTBA
PaBHOOEIPEHHOTO
TpPEeYrojbHUKa

20.12

bu6mmoreka [IOK
https://m.edso0.ru/8866e26¢

30

HepagsencrtBa B
r€OMETPUHU

23.12

31

HepagsencrtBa B
r€OMETPUHU

27.12

bubmuoreka [JOK
https://m.edsoo.ru/8866e3a2

32

Hepasencrsa B
T€OMETPUHU

30.12

33

Hepasencrtsa B



https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2

reOMETPUH

34

[IpssMOyroIbHBIM
TPEYrOJIbHUK C YIIIOM
B 30°

13.01

bu6mmoreka [{OK
https://m.edso0.ru/8866eb22

35

[IpssMOyroIBHBIM
TPEYrOJIbHUK C YIIIOM
B 30°

17.01

36

KonTtponsHas pabora
0 TeMe
"TpeyronsHukn"

20.01

bu6morteka [IOK
https://m.edsoo.ru/8866ecbc

37

[TapannensHbie
MpsIMbIE, UX CBOKMCTBA

24.01

bu6moreka [IOK
https://m.edso0.ru/8866¢ef64

38

[TsThIi1 IOCTYNIAT
EBximnna

27.01

39

Hakpect nexaniue,
COOTBETCTBEHHBIC U
OJIHOCTOPOHHUE YTJIBI,
o0pa3oBaHHbIE NPU
IIEPECEYCHUU
HapajuIeIbHbIX
MPSAMBIX CEKYILEU

31.01

bu6mmoreka [IOK
https://m.edso0.ru/8866f086

40

Hakpect nexarue,
COOTBETCTBEHHBIC H
OJTHOCTOPOHHHE YTJIbI,
o0pa3oBaHHbIE NPH
HepEeCCUCHUH

03.02



https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f086

napajIeNIbHbIX
IPSIMBIX CEKYILEN

41

Hakpecr nexaue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YTJIBI,
o0Opa3oBaHHbIE IPU
HepecedeHN
napaIeTbHbIX
MPSIMBIX CEKYIEN

07.02

42

Hakpecr nexaue,
COOTBETCTBCHHBIC U
OJHOCTOPOHHHUC YI'JIbI,
00pazoBaHHBIC MTPU
nepeceyeH
napajuIebHbIX
MPSAMBIX CEKYILEH

10.02

43

Hakpect nexaniue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHHUE YTJIbI,
oOpa3oBaHHbIE ITPU
MePECCUCHUH
napajuieabHbIX
NPSAMBIX CEKYILEU

14.02

bu6mmoreka [IOK

https://m.edso0.ru/8866f3b0

44

IIpuznak
MapaJIeNbHOCTH
MPSAMBIX Yepes
PaBEHCTBO

17.02



https://m.edsoo.ru/8866f3b0

pacCTOSIHUIA OT TOYEK
OJHOM MPSIMOM 10
BTOPOM NPSIMOU

[Ipu3nax
MapajuieTbHOCTH
MPSIMBIX Yepe3
45 PaBEHCTBO 21.02
pacCTOSIHUI OT TOYEK
OJHOM MPSIMOM 10
BTOPOM MpsMOU
46 Cymma yrioB 2402 bubnuorexa [JOK
TPEYroJIbHUKA ' https://m.eds00.ru/8866f630
CymmMa yrioB bubnuoreka [IOK
47 28.02
TpeyroJibHUKa https://m.edso0.ru/8866f8ba
48 Buemnue yribl 03.03 bubnuoreka [IOK
TPEYroJLHHUKA ' https://m.edso0.ru/8866fase
49 Buemnue yribl 07.03
TpPEeYrojbHUKa
KounTtponbnas pabora
1o TeMe Eu OK
50 "[TapamiensHbie 10.03 nommoteka 1
https://m.edsoo.ru/8866fe6e
MpsiMbIe, CyMMa yTJIOB
TpeyrojabHukKa"
51 OKpy»XHOCTb, XOP/bl U 14.03 bubnuoreka [JOK
JIMaMeTp, UX CBOMCTBA ’ https://m.edso0.ru/88670800
52 KacarenpHas k 17.03 bubmuoreka [JOK



https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/88670800

OKPYXHOCTH

https://m.edso00.ru/88670e9a

53

OKpYXHOCTb,
BIIMCAHHAS B yrOJI

04.04

54

OKpYXHOCTb,
BITMCAHHAS B yrOJI

07.04

55

Ilonstue o I'MT,
MPUMEHEHHE B
3aj1auax

11.04

bu6morteka [IOK
https://m.edso0.ru/8867013e

56

ITonsatue o I'MT,
MPUMEHEHHE B
3ajadax

14.04

bu6moreka [IOK
https://m.edso0.ru/88670508

57

buccekrpuca u
CepeaNHHBIN
MEPIEHIUKYIISP KaK
r€OMETPUYECKHE
MecTa TO4eK

18.04

58

OKpyXHOCTb,
OTIMCAaHHAsl OKOJIO
TpPEeYrojbHUKa

21.04

bu6mmoreka [IOK
https://m.edso0.ru/88670a62

59

OKpyXHOCTB,
OIMCAaHHAs OKOJIO
TPEYroJIbHUKa

25.04

60

OKpyXHOCTB,
BITMCaHHAs B
TPEYrOJIbHUK

28.04

bu6mmoreka [JOK
https://m.edso0.ru/8867103¢

61

OKpyXHOCTB,

02.05



https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508
https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e

BIIMCaHHAas B

TPEYrOJLHUK
62 [Ipocreiimue 3anaun 05.05 bubnuorexa [JOK
Ha TI0OCTPOEHHUE ' https://m.eds00.ru/88671188
63 [Ipocreiimue 3anaun 1205 bubnuoreka [IOK
Ha OCTPOEHUE ' https://m.eds00.ru/886712d2
KonTtponsHas pabora
o Teme "OKpYKHOCTh
64 0K Py 16.05 bu6morteka [IOK
pyT- ' https://m.eds00.ru/88671462
I'eomerpuueckue
MoCTpoeHus"
[ToBTOpEHUE N
000011eHE 3HAHUT
65 OCHOBHBIX TTOHSTUH U 19.05 bubmorexa [OK
' https://m.eds00.ru/886715b6
METOJIOB Kypca 7
KJlacca
Hrorosas bubnuorexa [JOK
66 23.05
KOHTpOJIbHAs paboTa https://m.edso0.ru/886716ec
[ToBTOpEeHUE 1
000011eHNE 3HAHUI
67 OCHOBHBIX TTOHSATUH U 26.05
METOJI0B Kypca 7
KJ1acca
IToBTOpEeHue n Bu6 OK
68 00001IeHre 3HAHUI 30.05 nbnnotexa Il

OCHOBHBIX ITOHATHH U

https://m.edsoo.ru/886719bc



https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886719bc

METOJI0B Kypca 7
KJjlacca

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




8 KUIIACC

Ne KosanyecTBo yacoB
DJIeKTPOHHbIE
Mara uupposeie
n | Tema ypoka Konrpouabubie IIpakTnyeckue
Bcero U3y4YeHUs o0pa3oBaTe/ibHbIE
/ padoThI padoTsbI
pecypchbl
n
[Tapannenorpamm, ero bubmorera [JOK
1 P pavit, 1 02.09 https://m.eds00.ru/88671af
MIPU3HAKH U CBOMCTBA 9
[Tapannenorpamm, ero bubmorera [JOK
2 P p L 1 07.09 https://m.edso0.ru/88671ca
MPU3HAKH U CBOMCTBA 0
[Tapamnenorpamm, ero bubmorexa [OK
3 P P o 1 09.09 https://m.eds00.ru/88671ca
MIPU3HAKU U CBOICTBA 0
YacTtHble citydan
napajuieJorpaMMoB bubnuoreka [JOK
4 (IpsIMOYTOJILHHK, pOMO, 1 14.09 https://m.edsoo.ru/88671de
KBaJIpaT), UX MPU3HAKU U a
CBOMCTBA
YacTHble citydan
napajuieorpaMMoB bubnuoreka [JOK
5 (IpAMOYTOJILHUK, POMO, 1 16.09 https://m.edso0.ru/88671f2
KBaJIpaT), UX MPU3HAKU U 0
CBOMCTBA
6 YacTtHble ciryyan 1 21.09 bubnuorexa [IOK



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/88671f20

napajuiesIorpaMMoB
(IpAMOYTOJILHUK, POMO,
KBaJIpaT), UX MPU3HAKU U

https://m.edso0.ru/8867209
c

CBOICTBA
bu6mmoreka [IOK
7 Tpanenus 23.09 https://m.edso0.ru/8867235
8
bu6moreka [IOK
PaBHOOGOKAS M
8 28.09 https://m.eds00.ru/8867252
MPSIMOYTOJIbHAS TPATICIHH o
PaBHOGOKAS I bu6moreka [IOK
9 30.09 https://m.eds00.ru/8867285
MIPSIMOYTOJIbHAS TPATICIIHH g
bu6moreka [IOK
10 Merton yaBoeHUS MeTHaHbI 05.10 https://m.edso0.ru/88672b1
4
bu6mmoreka [IOK
11 LleHTpanbHast CHMMETpHS 07.10 https://m.edsoo0.ru/88672b1
4
KontponpHas padoTa no bubmorera [JOK
12 I: “p Y 12.10 https://m.edso0.ru/88672c9
TeMe "UeThIpEXyrobHUKH .
Teopema daneca u
TeODEMA O bubmuoreka [JOK
13 P 14.10 https://m.edso0.ru/8867337
MPONOPIUOHATBHBIX )
OTpe3Kax <
14 Cpennsist nuHuA 19.10 bu6mmoreka [JOK



https://m.edsoo.ru/8867209c
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672858
https://m.edsoo.ru/88672858
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/8867337a

TPEYroJIbHUKA

https://m.edso0.ru/88672e0
c

Cpennsist TuHUA

bu6mmoreka [IOK

15 21.10 https://m.edso0.ru/88672f3
TPEYroJIbHUKA 8
Tpamnenus, e€ cpeanss bubmorexa HOK
16 |  ParicHivl ceepea 26.10 https://m.edso0.ru/8867235
JTUHUS
8
Tpamenus, e€ cpeanss bubmiorexa HOK
17 |~ ParicHivL eeepen 28.10 https://m.eds00.ru/8867306
JTUHUS
4
IIponopimoHanbHbIS bubmmorexa LOK
1g | PoToPH 09.11 https://m.eds00.ru/8867379
OTpE3KH
4
[IponopimoHanpHbIS bubmmorexa TTOK
19 | PoTOPH 11.11 https://m.eds00.ru/8867379
OTpE3KH 4
Ientp Macc B bu6moreka [IOK
20 P 16.11 https://m.edso0.ru/886738f
TPEYroJIbHUKE c
bubmuoreka [JOK
21 | TlomoOHble TPEYrOJIbHUKU 18.11 https://m.edsoo0.ru/88673a7
8
Tpu npusHaka 1moao00us bubmorexa LIOK
22 P tip A 23.11 https://m.edso0.ru/88673ba
TPEYTrOJIbHUKOB o
23 | Tpu npusHaka nogoous 25.11 bubnuorexa [IOK



https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673bae

TPEYroJIbHUKOB

https://m.edso0.ru/88673d5
2

Tpu npusHaka noo0us

bu6mmoreka [IOK

24 30.11 https://m.edso0.ru/8867400
TPEYTrOJIbHUKOB 5

o5 Tpu npusHaka noo0us 02.12
TPEYTrOJIbHUKOB
[Ipumenenue nono6ust npu

26 | penieHUH MPAKTHIECKUX 07.12
3amad
KonTposasnas pabora no bubnuoreka [IOK

27 | Teme "[lomoOHBIE 09.12 https://m.edso0.ru/8867445
TPEYroJIbHUKH" a
CpolicTBa miomanen bubmorexa [TOK

28 14.12 https://m.edso0.ru/886745f
TeOMETPUUECKHUX (PUTYp o
DopMyIIbl TS TUIOIIAAH bubnuoreka [JOK

29 | TpeyroJibHUKA, 16.12 https://m.edso0.ru/8867486
napasiesiorpaMma 0
DopMyIIbl TS TUIOIIAAH bubnuoreka [JOK

30 | TpeyroJyibHUKA, 21.12 https://m.edso0.ru/88674a2
napasiesiorpaMma 2
Dopmyinsl 11 II0LIaAN bubnuorexa [IOK

31 | TpeyrojbpHUKa, 23.12 https://m.edsoo0.ru/88674a2
napasiesiorpaMma 2

32 | Dopmyisl Ui IUIOMIAIH 28.12 bubnuorexa [IOK



https://m.edsoo.ru/88673d52
https://m.edsoo.ru/88673d52
https://m.edsoo.ru/8867400e
https://m.edsoo.ru/8867400e
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22

TPEYroJIbHUKA,
napajuiesorpaMmma

https://m.edso0.ru/8867528
8

@opmydibl IS TUIOLIAIN

bu6mmoreka [IOK

33 | TpeyroipHUKa, 30.12 https://m.edso0.ru/8867542
napajuiesorpaMmma c
Brrancnenue miomnaaen bubmorexa LOK

34 A 11.01 https://m.eds00.ru/88674¢7
CIIOXHBIX QUTYp o
Miomam uryp Ha bu6moreka [IOK

35 . P 13.01 https://m.eds00.ru/8867473
KJIeT4aToi Oymare .

36 ITmomamu moxoOHBIX 18.01
uryp

37 ITmomanu moxoOHBIX 20,01
uryp
3amaun ¢ MpaKTHIECKUM bubmorexa LIOK

38 P 25.01 https://m.eds00.ru/8867555
coJIepKaHuEM g
3amaun ¢ MpaKTHIECKUM Bubmorexa ITOK

39 P 27.01 https://m.eds00.ru/8867568
coJIepKaHuEM 4
Pemenue 3amau ¢
[HOMOIIBIO METOa bubmuoreka [JOK

40 _ 01.02 https://m.edso0.ru/88674f9
BCIIOMOTaTEILHOM 0
iomaanu -

41 KonTtponsHas pabota o 03.02 bubnuorexa [IOK

Teme "[momans"

https://m.edso0.ru/8867579



https://m.edsoo.ru/88675288
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/88675558
https://m.edsoo.ru/88675558
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c

c

Teopema [Tudaropa u eé

bu6mmoreka [{OK

42 08.02 https://m.edso0.ru/8867591
MIPUMEHEHHE 8
N bu6mmoreka [IOK
T IT aueé
43 | Teopewalludaropa n 10.02 https://m.eds00.ru/8867591
MIPUMEHEHHE 8
" bubnuotexa [JOK
T IT eé
44 | Teopewalludaropan 15.02 https://m.eds00.ru/88675ab
MpUMEHEHHE c
45 Teopema [Tudaropa u eé 17.02
IpUMEHEHHE
46 Teopema [Tudaropa u eé 22,02
MPUMEHEHHE
Onpenenenue
TPUTOHOMETPHUYECKIX
GyHKIUH OCTpOTO yria
MPSIMOYTOJIBHOTO bubnuoreka [JOK
47 | TpeyrojbHUKAa, 24.02 https://m.edso0.ru/88675d3
TPUTOHOMETPHUYECKHE 2
COOTHOILICHUS B
MPSIMOYTOJIbBHOM
TPEYroJIbHUKE
OcHoBHOE bubmuoreka [JOK
48 | TpuUroHOMETpHUYECKOE 29.02 https://m.edsoo.ru/88675f4
TOXJIECTBO 4
49 OcHoBHOE 03.03



https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44
https://m.edsoo.ru/88675f44

TPUTOHOMETPUUECKOE

TOXKJIECTBO
OcHoBHOE
50 | TpUTOHOMETPUYECKOE 10.03
TOXKJIECTBO
KonTpossHas padbora no bubnuoreka [IOK
51 | Teme "Teopema [Tudaropa 15.03 https://m.edsoo.ru/8a1407e
Y Hayajia TPUroHoMeTpuu" 8
Brmcannsie n Bt OK
IIEHTPATBHBIC YIITBI, YTOJI nbnmotexa I1
52 ME LY KacaTeBHOT 1 17.03 https://m.edsoo.ru/8a1415b
2
XOpJIou -
Brmcannbie u Eufs OK
LEHTPaIbHBIC YTJIbI, YTOJI nbnnotexa I
53 e — 05.04 https://m.edsoo.ru/8a14194
0
XOpJIou B
Brmcannsie n Eufs OK
LEHTPaJIbHBIC YTJIbI, YTOJI nbnnotexa 11
54 MENRILY KACATETBHOT 1 07.04 https://m.edsoo.ru/8a141b3
4
XopJIou -
VIl MexXay XopaaMu U
55 Ay XoPA 12.04
CEKYILIUMU
VYriael MeXxay XopaaMu U
56 Ay XoPA 14.04
CEKYILIUMU
57 Brmcannbie 1 onrcaHHBIE bu6mmoreka [JOK

YeThIPEXYTOJBbHUKH, UX

https://m.edsoo.ru/8a140f8



https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a140f86

IIPU3HAKU U CBOMCTBA

6

Bnucanneie u onmmcaHHbIC

bu6mmoreka [IOK

58 YETBIPEXYTOJIbHUKHU, UX 19.04 https://m.edsoo.ru/8a1416d
NPU3HAKK U CBOMCTBA 4
Bnucannabie 1 onmcaHHbIC bu6moteka [IOK
59 | 4YeThIpEXYroJbHUKH, UX 21.04 https://m.edsoo.ru/8a1416d
NPU3HAKK U CBOMCTBA 4
[IpuMeHeHne CBOWCTB
BITMCAHHBIX U OMACAHHBIX
60 | 4YeThIpEXYroJBbHUKOB IIPH 26.04
PEIICHUH T€OMETPHUSCKUX
3amad
[IpumeneHnne CBONCTB
BITMCAHHBIX U OTIMCAHHBIX
61 YETBIPEXYTOJILHUKOB TIPH 28.04
peIICHIH TEOMETPUIECKUX
3amad
B3aunMHoe pacniosioxxenue bubnuoreka [JOK
62 JIBYX OKPY)KHOCTEH, 0011IHe 03.05 https://m.edsoo.ru/8a1410a
KacaTelbHbIe 8
bubmuoreka [JOK
63 | Kacanue okpyxHOCTEH 05.05 https://m.edsoo.ru/8al410a
8
KonTtponpHas pabota o bubnuorexa [IOK
64 | Teme "Yrubl B 10.05 https://m.edsoo.ru/8al41c8

OKPYXHOCTH. BrucanHseie u

8



https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141c88

OIIMCaHHBIC
YeThIPEXYrOJbHUKN"
[ToBTOpEHNE OCHOBHBIX
N bu6mmoreka [IOK
MOHATHI U METOJIOB KypCOB
65 1 12.05 https://m.edsoo.ru/8al41dd
7 u 8 Ki1accoB, 00001IEHHE c
3HaHUMU c
[ToBTOpEHNE OCHOBHBIX
N bu6mmoreka [IOK
MOHATHI U METOJIOB KypCOB
66 1 17.05 https://m.edsoo.ru/8al41ef
7 u 8 Ki1accoB, 00001IEHIE .
3HaHUU €
bu6moreka [IOK
Hrtorosast KOHTpOJIbHASA
67 1 19.05 https://m.edso0.ru/8a14236
pabota
8
[ToBTOpEHME OCHOBHBIX
. bu6mmoreka [IOK
MOHSATHUNA U METOJIOB KypCOB
68 1 24.05,26.05 https://m.edsoo.ru/8al1420a
7 u 8 xi1accoB, 0000IIeHHE c
3HaHUHI -
OBUIEE KOJIMYECTBO 68

YACOB II10 ITPOTPAMME



https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac
https://m.edsoo.ru/8a1420ac

9 KUIIACC

Ne KosnuuyectBo yacos
DJIeKTPOHHbIE
Mara uupposeie
n | Tema ypoka Konrpouabubie IIpakTnyeckue
Bcero HU3yYeHUs! o0pa3oBaTe/bHbIE
/ padoThI padoTsbI
pecypcsbl
n
Omnpenenenue
bu6moteka [IOK
TPUTOHOMETPHUYECKHIX
1 . o 1 02.09 https://m.edsoo.ru/8al424b
¢byskuuit yrimos ot 0° 10 c
180° -
2 dopmybl TPUBEACHUS 1 06.09
bu6moreka [IOK
3 TeopeMa KOCUHYCOB 1 09.09 https://m.edso0.ru/8a14336
c
4 Teopema KOCHHYCOB 1 13.09
bu6moreka [IOK
5 Teopema KOCHHYCOB 1 16.09 https://m.edsoo.ru/8a142d5
e
bu6mmoreka [IOK
6 Teopema cuHycoB 1 20.09 https://m.edsoo.ru/8a142e8
a
Teopema cuHyCOB 1 23.09
TeopemMa cuHyCOB 1 27.09
9 Haxoxnenue 1iH cTOpoH 1 30.09 bubnuoreka [JOK

" BCJIMYUH YTJIOB

https://m.edsoo.ru/8a1430b



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0

TPEYroJIbHUKOB

0

bu6mmoreka [IOK

10 | Pemenue TpeyroJbHUKOB 04.10 https://m.edsoo.ru/8al42ac
0
bu6mmoreka [{OK
11 Pemrenne TpeyronbHUKOB 07.10 https://m.edsoo.ru/8al42ac
0
bu6moreka [IOK
12 | Pemenue TpeyroJbHUKOB 11.10 https://m.edsoo.ru/8al42ac
0
bu6moreka [IOK
13 | Pemenue TpeyroibHUKOB 14.10 https://m.edsoo.ru/8al42ac
0
[IpakTuueckoe bubnuoreka [JOK
14 | npumeHeHue TeopeM 18.10 https://m.edsoo.ru/8a142c3
CHUHYCOB U KOCHHYCOB c
[IpakTrueckoe
15 MIPUMEHEHHE TEOPEM 21.10
CHUHYCOB U KOCHHYCOB
KontponpHas padoTa no bubnuoreka [JOK
16 | teme "Pemienue 25.10 https://m.edsoo.ru/8a14392
TPEYroJabHUKOB" a
Moustie o bubmuoreka [JOK
17 28.10 https://m.edsoo.ru/8al43ab
npeoOpa3oBaHUU MOA00US 0
18 CoOOTBETCTBEHHBIE 111 bubmuoreka [JOK

QJICMCHTBI 11010 OHBIX

https://m.edsoo.ru/8al43de



https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4

buryp 4
CooTBETCTBEHHBIE
19 AJIEMEHTHI MOJJOOHBIX 15.11
¢uryp
TeopeMa o mpou3BeaeHUN
OTPE3KOB XOPJI, TEOpEMA O bubnuotexa [JOK
20 | Tmpou3BEAECHUH OTPE3KOB 18.11 https://m.edsoo.ru/8a14406
CEeKYIIIHX, TeOpemMa O e
KBaJpare KacaTeJIbHOU
TeopeMa o mpou3BeAECHNUN
OTPE3KOB XOP/I, TEOPEMA O bubnuorexa [JOK
21 | Tpou3BEACHUU OTPE3KOB 22.11 https://m.edsoo.ru/8al441a
CEKYIIUX, TEOpEMA O 4
KBaJlpaTe KacaTeJIbHOU
TeopeMa 0 mpou3BeAECHUN
OTPE3KOB XOP/I, TEOPEMA O bubnuorexa [JOK
22 MIPOM3BEICHUH OTPE3KOB 25.11 https://m.edsoo.ru/8a1442d
CEKYLIUX, TEOpPEMA O a
KBaJipaTe KacaTeabHOU
[Ipumenenue Teopem B bubmuoreka [JOK
23 | peEUICHUH reOMETPUYCCKUX 29.11 https://m.edsoo.ru/8a143f0
3a/1a4 6
[Ipumenenue TeopeM B bubnuorexa [IOK
24 | pelleHUH TeOMETPUUYECKUX 02.12 https://m.edsoo.ru/8a1443f
3a1a4 c
25 | IlpumeHeHHE TEOpEM B 05.12 bubnuorexa [IOK



https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a1443fc

PCIICHHUU TCOMCTPHUICCKUX
3aga4

https://m.edsoo.ru/8a14457
8

KonTposabHas padora no

teme "IIpeoOpazoBanue bubmmorexa [IOK
26 | momoOus. Merpudeckue 09.12 https://m.edsoo.ru/8al447a
COOTHOIICHUS B 8
OKpyxHOCTH"
Omnpenenenre BEKTOPOB.
Puseckuii i bu6moteka [IOK
27 . 12.12 https://m.edso0.ru/8a14496
TCOMETPUYCCKHIA CMBICIT 0
BEKTOPOB
CriokeHue u BBIYUTaHUE bubnuotexa [JOK
28 BEKTOPOB, YMHOKCHHE 16.12 https://m.edsoo.ru/8al44a8
BEKTOpa Ha YUCIIO c
CroxeHue u BbIYUTaHHE bubnuorexa [JOK
29 BEKTOPOB, YMHOKCHHE 19.12 https://m.edsoo.ru/8a144d5
BEKTOpa Ha YHUCIIO 2
CrnosxeHue ¥ BBIYUTaHUE
30 BEKTOPOB, YMHOKCHHE 23.12
BEKTOpa Ha YHUCIIO
Pasnoxxenue Bekropa 1o
31 JIBYM HEKOJUTMHEAPHBIM 26.12
BEKTOpam
bu6mmoreka [JOK
32 | KoopanHaTsl BEKTOpa 30.12 https://m.edsoo.ru/8al144fb

e



https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a144fbe

CkansipHoe Ipou3BeieHUE
BCKTOPOB, €I0 IPUMCHCHUC

bu6mmoreka [IOK

33 13.01 https://m.edsoo.ru/8a14539
JUTSL HAXOXKICHHUSI JUTHH U c
YIJI0B c
CkansipHoe Ipou3BeieHue
BEKTOPOB, €ro IPUMEHEHUE bubmorexa HOK
34 POB, p 17.01 https://m.edso00.ru/8a14550
JUTS. HAXOXKICHUSI JUTHH U .
YTJIOB e
Pemenne 3amgau ¢ bubmmorexa LOK
35 20.01 https://m.edsoo.ru/8al44c3
MTOMOIITBIO0 BEKTOPOB .
Pemiere 3aza4 ¢ bu6moreka [IOK
36 24.01 https://m.edsoo.ru/8a1458c
MTOMOIIBIO0 BEKTOPOB 4
37 [IpumeneHne BEKTOpOB ISt 5701
pereHus 3ana4d GU3NKU
KounTposbhas pabora no bubmorera [JOK
38 I: p" 31.01 https://m.edsoo.ru/8a145b0
Teme "BekTopsl g
39 JlexkapTOBbI KOOPAUHATHI 03.02
TOYEK Ha MJIOCKOCTU
bubmuoreka [JOK
40 VYpaBHeHue npsMoi 08.02 https://m.edsoo.ru/8al145c4
8
41 | VYpaBHeHue npsmMoi 10.02
bubnmoreka [JOK
42 | VYpaBHEHHUE OKPYKHOCTH 15.02 4

https://m.edso0.ru/8a14635



https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a

a

Koopannarsl Touek

bu6mmoreka [IOK

43 | mepecedeHUs] OKPYKHOCTH 17.02 https://m.edsoo.ru/8a14662
U [IPAMOU 0
Merto1 KOOpAMHAT MpH
44 | peuieHUM reOMETPUYECKUX 22.02
3a/1a4, TPAKTUYECKUX 3a71a4
Merto1 KOOpAMHAT NpH
45 | peuieHUN reOMEeTPUUECKUX 24.02
3a/1a4, TPAKTUIECKUX 3a1a4
Meto1 KOOpIMHAT MpH
46 | pemeHuH reOMEeTPHIECKUX 29.02
3a/1a4, MPaKTUYECKUX 3a7a4
KonTtponpHas padota no
" bu6mmoreka [IOK
teme "JlexkapToBbI
47 03,03 https://m.edsoo0.ru/8a146e0
KOOpPJIUHATHI Ha o
II0cKoCTH" -
[IpaBunbHBIC bubnuoreka [JOK
48 MHOTOYTOJIbHHUKH, 07.03 https://m.edsoo.ru/8a146fd
BBIYHCIICHUE UX DJIEMEHTOB a
Uncro . Jnmuna bubmuoreka [JOK
49 10.03 https://m.edsoo.ru/8a1472c
OKPYKHOCTHU g
Uycno . [mnHa bubmuoreka [JOK
50 14.03 https://m.edsoo.ru/8al4714

OKPYXHOCTH

c



https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c

ol JlnvHa 1yru OKpY>KHOCTH 17.03
bu6mmoreka [IOK
52 Pannannas mepa yria 04.04 https://m.edsoo.ru/8a14714
C
ITmomans kpyra, cekTopa bubmorexa [IOK
53 pyra, pa, 07.04 https://m.edsoo.ru/8al4742
cerMeHTa 5
ITmomans Kpyra, cekTopa bubmorexa LOK
54 pyra, pa, 11.04 https://m.edsoo0.ru/8a14775
cerMeHTa
0
[Inomane kpyra, cekropa bubmiorexa HOK
55 e, ’ 14.04 https://m.edsoo.ru/8a14775
cerMeHTa
0
bu6moreka [IOK
TlousiTie 0 ABMXKEHUU
56 18.04 https://m.edsoo.ru/8a147c8
IUIOCKOCTH >
. bu6moreka [IOK
[TapamensHbIi IepeHoc,
57 21.04 https://m.edsoo.ru/8al147f1
MTOBOPOT 6
. bu6mmoreka [IOK
[TapamensHbIi IepeHoc,
58 25.04 https://m.edsoo.ru/8al47f1
ITOBOPOT 6
59 [TapamnensHbIi IepeHoC, 58.04
MTOBOPOT
60 [TapamiensHbIN IEPEHOC, 02.05
MOBOPOT
61 [IpuMeHeHne NBUKEHUI 05.05 bu6mmoreka [JOK



https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147426
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https://m.edsoo.ru/8a147f16
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IIpU pELIEHNUH 3a]1a4

https://m.edsoo.ru/8a1480e
2

62

KonTposabHas padbora no
temaM "[IpaBusbHble
MHOTOYTOJIbHUKH.
OKpyXHOCTb. JIBH>KEHUS
mockoctu"

12.05

63

[ToBTOpenue, o6ooOIIEHNE,
CHCTEMAaTH3aIs 3HAHWH.
N3mepenue

rCOMETPHUUICCKUX BCINYHH.

TpeyronbHUKH

16.05

bu6mmoreka [IOK
https://m.edsoo0.ru/8a14852
4

64

[ToBTOpEeHue, 0600IICHNE,
CHCTEeMaTH3aIus 3HaHUH.
[TapannensHble U
MepIEHIUKYIISIPHBIS
MpsIMBbIS

19.05

bu6mmoreka [IOK
https://m.edso0.ru/8a14865
0

65

[ToBTOpEeHUE, 0600IICHNE,
CcHUCTeMaTu3alys 3HAHHH.
OKpYyXHOCTb U KPYT.
I'eomeTpuueckue
MMOCTPOCHHUS. YTJIBI B
OKPYKHOCTHU

23.05

66

[ToBTOpEHUE, 000OIICHNE,
cUCTeMaTu3alysl 3HAHHH.
BnucanHble U OTMCAaHHBIC
OKPYKHOCTHU

26.05



https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a1480e2
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https://m.edsoo.ru/8a148524
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MHOT'OYI'OJIbBHUKOB

" TDONBHAS bu6mmoreka [IOK
67 | | OoroBWLEOMIPOL 1 30.05 https://m.eds00.ru/8al14892
pabora 0
68 [ToBTOpenue, o6odIICHKE, 1
cucTeMaTu3anys 3HaHu|
OBUIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJIS YYEHUKA
* ['eometpus, 7-9 knaccel/ Atanacss JI.C., byty3oB B.®., Kagomiies C.b. u

npyrue, AkuuonepHoe oouectBo «M3aarensctBo «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

TexHonornueckue KapThl ypokoB 7-9 kinacco no yueOHuky JI.C.AtaHacsiHa
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HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

HNHuTepakTuBHAS JOCKA U MPOIIECCOP
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PABOYAS ITIPOTPAMMA
(ID 744131)

yueOHoro kypca «BeposiTHOCTb H CTATHCTHKA»

[uist oby4darouguxces 7-9 kinaccoB

c.Teneran 2023



HOACHUTEJIBHAS 3AIIMCKA

B coBpeMeHHOM LHM(POBOM MHpE BEpPOSTHOCTH M  CTaTHUCTHKA
MpUOOPETAIOT BCE OOJIBLIYIO 3HAYMMOCTb, KaK C TOUKU 3PEHUS MPAKTHUECKUX
NPWIOKEHUH, TaK M HUX pOJU B OOpa3oBaHUM, HEOOXOAMMOM KaXIOMY
yenoBeKy. Bospacraer wuymcio npodeccui, TpH OBIAJEHUU KOTOPBIMU
TpeOyeTcst Xopomras 0a3oBasi TMOATOTOBKA B OOJACTH BEPOATHOCTU W
CTaTUCTHKH, TaKas MOATOTOBKA Ba)KHA JJIsl MPOAODKEHHS] 0Opa30BaHMS U IS
yCHENIHOM mpodeccnoHanbHON Kapbephl.

Kaxnplii yenoBek TMOCTOSIHHO NPUHUMAET pEeHIeHUs] Ha OCHOBE
UMEIOIUXCS Y HEro JaHHBIX. A 171 000OCHOBAaHHOTO NPUHSTHS pELIECHUs B
YCIOBUSAX HEAOCTaTKa WIM M30bITKa MHGOpPMAIM HEOOXOJIMMO B TOM YHCIE
X0po1Io chOpMUPOBAHHOE BEPOSATHOCTHOE M CTATUCTUYECKOE MBIIIJICHUE.

NMeHHO mo3TOMY OCTpO BCTajga HEOOXOAMMOCTh C(HOPMHUPOBATH Yy
oOydaromuxca (QYHKIMOHAJIBHYIO TPaMOTHOCTb, BKIIIOYAIONIYI0 B ce0s B
KayecTBE HEOTHEMIJIEMOW COCTABISIONIEH YMEHHE BOCIIPUHUMATh U KPUTUUYECKU
aHANMM3UPOBATh WHGOPMAIUIO, TMPEJCTAaBICHHYI0 B pPa3iUMYHbIX (opmax,
NOHMMATh BEPOATHOCTHBIM XapaKTep MHOTMX pealbHBIX MPOILECCOB U
3aBUCUMOCTEMH, MPOU3BOIUTH MPOCTEHUIITNE BEPOATHOCTHBIE PACUETHI.

3HaKOMCTBO B yueOHOM Kypce C OCHOBHBIMU MPHUHIIMIIAMU cOOpa, aHAIN3a
Y TIPE/ICTaBIICHUS TAHHBIX U3 PA3IMYHBIX c(pep KU3HHU OOIIeCTBa U TOCY1apcCTBa
npuoOIIaeT oOyyaroumxcss K OOIIECTBEHHbIM HHTepecaM. M3ydeHue OCHOB
KOMOMHATOPUKH Pa3BUBAET HABBIKM OpraHU3AlMK repedopa U mojacyéra yucia
BapMaHTOB, B TOM YHCIE B NPUKIAIHBIX 3a7adax. 3HAKOMCTBO C OCHOBaMU
Teopun rpadoB co3gaéT MaTeMaTHYeCKUi QyHIaMEHT i (HOpPMHUPOBAHUSA
KOMIIETEHIIMA B o0sactd MHGOpPMATUKKM U IUEGPOBBIX TexHomoruid. [lpu
U3YYCHUH CTaTUCTUKA U  BEPOSTHOCTH 0OOramarTcs MpeacTaBleHus
oOy4Jaromuxcs O COBPEMEHHON KapTHHE MHUpPAa U METOJaX €ro MCCIEIOBaHUs,
dbopMupyeTcsi TOHHUMaHWE POJU CTATUCTUKM KaK HMCTOYHHKA COIMAIBHO
3HAYMMON MH(OpPMAlMU ¥  3aKJIaJBIBAIOTCS OCHOBBI  BEPOSITHOCTHOTO
MBIIIJICHUS.

B cooTBeTcTBUM C AaHHBIMU HENSAMH B CTPYKTYpe IMPOrpaMMbl Y4eOHOTO
Kypca «BepoATHOCTP M CTaTHCTHKa» OCHOBHOrO o0OIero oOpa3oBaHUs
BBIJICTICHBI CJeyIoIue COJIePKATeNbHO-METOINYECKUE JTVHUH:
«IIpencraBieHne MaHHBIX W OMHCATENbHAs CTATUCTHKa», «BeposTHOCTHY,
«DNeMeHThl KOMOMHATOPUKNY, «BBenenne B Teoputo rpadosy.

Conepxanue nuHuM «[IpeacTaBneHne JaHHBIX UM ONHKCATENIbHAsS
CTAaTHCTHKA» CIYXXUT OCHOBOW JJisi (OPMUPOBAHHS HABBIKOB pabOTHl ¢
uHdopMaIeil: OT YTeHUS U UHTEPIIpeTaiuu MHGOPMAIINH, TIPEACTABICHHON B
TabJMIax, Ha AuarpamMmax u rpadukax, 10 cOopa, MPEACTABICHHS U aHAINU3a
JAHHBIX C HCHOJb30BAHUEM CTAaTUCTUUYECKUX XapaKTepUCTUK CPEIHHUX H
pacceuBanusa. Paboras ¢ [OaHHBIMH, OOYyYalOUIMECsS Yy4YaTCs CUWTHIBATH H
MHTEPIPETUPOBATh JAHHbIC, BBIABUTaTh, APryMEHTUPOBaTh U KPUTHKOBATH
MPOCTEUIITUE THUMOTE3bl, Pa3MBIIUIATh HaJI (PaKTOpaMH, BBI3BIBAIOIINMHI
M3MEHYUBOCTh, U OLICHHBATh MX BIIUSIHUE HA pAcCMaTpPUBAEMble BEIUMYHHBI U
IIPOLIECCHI.

NuTynTBHOE MIPEICTABIECHUE 0 CIIy4aliHOM M3MEHYUBOCTH,
HCCIIEIOBAHUE 3aKOHOMEPHOCTEW M TEHACHLMN CTAHOBUTCS MOTHUBHUPYIOLIEH
OCHOBOM [IJI1 M3Y4YE€HUsS TEOPUM BEPOSATHOCTEW. bonplioe 3HAYEHHWE HMEIOT
MpaKkTUYECKUE  3aJaHus, B  YaCTHOCTH ONBITBI C  KJIACCUYECKUMU
BEPOSITHOCTHBIMU MOJICTISIMH.



[loHsiTHe BEpOATHOCTH BBOJUTCS KaK Mepa MPaBAONOJ00Ms CIIy4ailHOTO
coObrtus. Ilpm wu3ydyeHnn ydeOHOro Kypca o0OydYarouiMecss 3HAaKOMSTCS C
NPOCTEUIINMUA  METOJAMU  BBIYHUCIEHUS  BEPOSATHOCTEW B  CIIyYaMHBIX
AKCOEPUMEHTAX C  PABHOBO3MOXHBIMU  DJIEMEHTapHBIMM  HCXOJIaMH,
BEPOSITHOCTHBIMU  3aKOHAaMM, MO3BOJISIIOIIMMU CTaBUTh M pewars Oosee
CIOXHBIE 3a7aud. B y4eOHbIH Kypc BXOJAT HayalbHbIE MPEACTABICHUS O
CIIy4alHBIX BEJIMYMHAX U UX YHUCIIOBBIX XapaKTEPUCTUKAX.

B pamMkax y4eOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYaIOLIUXCS C
MHOXECTBAMU M OCHOBHBIMU  OMEpalusiMH  HAJ  MHOXXECTBAMHU,
paccMaTpUBAalOTCA NOPUMEpPbl MPUMEHEHUs JUIsl pEIIeHHUs 3a/Jad, a TaKxkKe
UCIIOJIb30BaHUS B IPYTUX MAaTeMaTHYECKUX Kypcax U y4eOHBIX MpeIMeTax.

B 7-9 xnaccax uzyvaetcst yueOHbIN Kypc «BeposTHOCTb M CTaTUCTHKA», B
KOTOpBIM BXoAAT pasnensl: «llpencraBneHue MAaHHBIX W ONMcaTeIbHas
cTaTHCTHKa», «BeposTHOCTbY, «DneMeHThl KOMOWMHATOpUKN», «BBelneHue B
TeOpHIo rpadoBy.

Ha usyuenne yyeOHOro kypca «BeposSTHOCTh M CTaTUCTHKA» OTBOJMUTCS
102 gaca: B 7 knacce — 34 yaca (1 gac B Heneno), B 8 kinacce — 34 yaca (1 gac B
Hexenmo), B 9 kmacce — 34 wyaca (I  wac B Hememo).



COIEPKXAHUE OBYYEHUA
7 KIIACC

[IpencraBnenne maHHBIX B BUAE TaONMI, JAuarpamM, TpaduKos.
3anosiHeHWEe TaOJMI, YTEHHE M TIOCTPOCHHE Auarpamm (CTOJOMKOBBIX
(ctombyaThiX) W KpYroBbiX). UteHue TrpaduKOB peabHBIX MPOIECCOB.
N3Bneyenue wunHbpopmanuu u3 guarpaMM W TaOJMI, HWCHOJIb30BaHUE U
WHTEpIpeTaIrs TaHHbBIX.

OnucaTtenbHas CTaTUCTHKA: CpeiHee apu(MeTHuyecKoe, MeauaHa, pa3Max,
HauOoJIbIlIee ¥ HAaUMEHbIIIEEe 3HAYEHUs HAaOOpa YUCIIOBBIX JaHHBIX. [Ipumepsl
CIy4alHOM U3MEHYHUBOCTH.

Cry4aitHbIil SKCIIEpUMEHT (OIBIT) U CiiydaiiHoe coObiTHe. BeposaTHOCTH U
yacTtota. Pojab MamoBEepOSTHBIX W TPAKTHUUECKH JIOCTOBEPHBIX COOBITUH B
npupo/ie U B obmiecTBe. MoHeTa U UrpajbHasi KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. Crenens BepimuHbl. UYuciao pédbep u cymmapHas
creneHb BepinH. [IpeacraBnenne o cs3Hoctu rpada. Llenu u mukmsl. [ytu B
rpadax. O6xon rpada (disiepoB myTth). [IpeacraBienrne 00 OpUEHTHUPOBAHHOM
rpade. Pemenne 3a1au ¢ moMoIiso rpados.

8 KIIACC

[IpencraBnenue naHHBIX B BUJIE TaOJIUII, TUarpaMM, rpad)uKoB.

MHOXeCTBO, SJIEMEHT MHOXECTBa, MOJAMHOXKeCTBO. Ormnepanuu HaJ
MHOKECTBaMH: O0bEAMHEHHE, NepecedeHue, nonoaHenne. CBoicTBa onepanuii
HaJ| MHO>XECTBAMH: IEPEMECTUTEIBHOE, COUYETATEIbHOE, PACIPENEIUTENBHOE,
BKJIIOUeHUd. Vcrnonp3oBaHue rpaduyecKkoro MpeCcTaBiICHUs] MHOXKECTB JJif
OMMCaHUs peajbHbIX MPOLIECCOB U SIBJIECHUW, IPU PEUICHUH 3a1aY.

N3mepenune paccemBanuss gAaHHbIX. [lucmepcuss © cTaHIapTHOE
OTKJIOHEHHWE YUCIIOBBIX HA00pOB. JlnarpaMMa pacceuBaHusl.

DOnemMeHTapHble COOBITUSL chaydailHOro omnbiTa. CiydailHble COOBITHSA.
BepositHoct  coObiTuii. OmNBITEI ¢  PAaBHOBO3MOXKHBIMHU  3JIEMEHTapPHBIMU
coObrtusiMu.  Criydaiinblii  BeIOOp. CBsI3b  MEXAY MaJIOBEPOSITHBIMU |
PAKTUYECKU JOCTOBEPHBIMH COOBITUSAMH B IPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBoiicTBa AE€pEBBEB: €AMHCTBEHHOCTh MYTH, CYIIECTBOBAHUE
BUCSUEH BEPIIMHBI, CBS3b MEXKAY YUCIOM BEpIIMH U uucioMm pedep. [Ipasuio
yMHOKeHus. Pemenue 3amay ¢ moMoribio rpados.

[IpotuBomnonoxueie coObiTusa. [Quarpamma Oitnepa. OObenuHeHHE U
nepecedenne coObiThii. HecoBmecTtHbie coObiTHs. DopMmyna  CIOXKEHUA
BEPOATHOCTEU. Y CIOBHAs BEPOSTHOCTH. [IpaBuno ymHOxeHus. HesaBucumbie
coObrtus. [IpencraBnenue sKcnepuMeHTa B BHIE JepeBa. Pemienune 3amad Ha
Hax0XJICHUE BEPOSITHOCTEH C MOMOIIBIO JEpeBa CIy4alHOro 3KCIIEPUMEHTA,
nuarpamm Jitepa.

9 KJIACC

[IpencraBnenre nmaHHBIX B BUAE TaONML, JAuarpamM, TIpaduKoB,
WHTEPIpETaNns NTaHHbIX. UTeHHe W MOCTPOCHUE TaOIHI, Auarpamm, rpad)ukoB
10 PEaJIbHBIM TAHHBIM.

IlepectanoBkn u  (¢akropuan. CodeTaHUsT W YHCIO COYETAHUM.
Tpeyronsauk Ilackans. Pemenue 3a1au ¢ uCnonb30BaHUEM KOMOMHATOPUKH.

I'eomeTrpuueckas BeposiTHOCTh. CiaydaiiHbId BBIOOpP TOYKHU U3 (UTYpPHI HA
IJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH.



Hcneitanne. Yenex u Heynada. Ceprst UCHBITAHUM O NEPBOTO YCIEXa.
Cepust ucnbiTanuii bepnymiu. BeposTHOCTH COOBITHII B CEpUM HCHIBITAHUN
bepnyinu.

CiyuaiiHasi BEIMYMHA U pacHpeaeiCeHHe BEpOATHOCTEN. MaremaTnieckoe
oXuJaHue U jgucnepcusa. IlpuMepsl MareMaTHYeCKOro OXHUIAHUSA Kak
TEOPETUYECKOI0 CPEIHETO 3HAYCHUs BEIMYMHBI. MaTeMaTuuecKkoe OXKuaaHue 1
IUACTIEPCUS CIIyYaWHOM BEJWYMHBI «UYHUCJIO YCIEXOB B CEpPUM UCIBITAHUMN
bepnymm».

[Tonsitue o 3akoHe OonbmIMX uyucel. M3MmepeHue BeposSTHOCTEH C
MOMOIIbIO 4acTOT. Ponb W 3HaueHue 3aKkoHa OONBIIMX YHUCEN B MPUPOAE U
oO11ecTBe.



IINTAHUPYEMBIE PE3YJIbBTATbBI OCBOEHHA ITPOI'PAMMbBI
YUYEBHOI'O KYPCA «BEPOATHOCTbD MU CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHUS NpPOrpaMMbl Y4eOHOro Kypca
«BeposITHOCTP M CTaTUCTHUKA» XAPAKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHUE:

IIPOSIBJICHUEM MHTEpeca K MPOLUIOMY M HACTOSLIEMY POCCHUWCKOU
MaTEMaTUKHA, LEHHOCTHBIM OTHOLIEHHWEM K JIOCTH)KCHHMSIM POCCHUHCKHX
MAaTE€MATHUKOB U POCCUICKONM MaTeMAaTHYECKON IIKOJbI, K UCIOJIb30BAaHUIO 3TUX
JOCTUXKEHUM B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:xIaHcKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOS3aHHOCTEH IpakJlaHWHA W peasi3aliu
€ro mnpas, MPEACTABICHHUEM O MAaTEeMaTHYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS
pPa3IUYHBIX  CTPYKTYp, SBJCHHWH, TMpolenyp TpaxAaHCKOTO oOIiecTBa
(HampuMep, BBIOOPHI, OIMPOCHI), TOTOBHOCTBHIO K OOCYKIEHUIO STUYECKUX
npoOJieM, CBSI3aHHBIX C MPAKTUYECKUM TNPUMEHEHHEM JOCTHKEHUN HayKH,
OCO3HAHHWEM BAXKHOCTH MOPAIBHO-3THUYECKUX MPUHLIMIOB B JEATEIbHOCTH
Y4E€HOTI0;

3) TpyAOBOE BOCIIMTAHHUE:

YCTAHOBKOW HAa AaKTUBHOE YYaCTUE B PELIEHUU MPAKTHUYECKUX 3a]ay
MaTEMaTU4YECKON HAIPaBICHHOCTH, OCO3HAHMEM BaKHOCTH MaTEMaTHYECKOTO
0o0pa30BaHUs Ha MPOTSKEHUM BCEW KU3HU Ul YCIEIHOW MpodeccnoHanbHON
JESITEIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM U
IOCTPOEHUEM HWHAMBUAYAJIBHON TPACKTOPUM OOpa30BaHMUS M IKU3HEHHBIX
IUIAaHOB C Y4E€TOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX IOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CHOCOOHOCTbIO K HMOLIMOHAIBHOMY M 3CTETUYECKOMY BOCIPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a7ay, pPEUICHUH, pacCyKICHUIH, YMEHUIO BUAETbH
MaTEMaTU4YECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) neHHOCTH HAYYHOI'0 O3HAHMA:

OpUEHTauuell B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
NpeCTaBIEHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS Y€IOBEKA, IPUPOJIbI
U 00l1ecTBa, MOHUMAHUEM MaTeMaTUYEeCKOW HayKH Kak c(epbl YeloBEeYeCKOU
NESATENBHOCTH, 3TANIOB €€ Pa3BUTUSA U 3HAYMMOCTH JUUIS pa3BUTHUS LIUBUINA3ALUH,
OBJIAJICHUEM S3BIKOM MATEMAaTHKM MW MaTeMaTU4eCKOM KyJIbTYpOH Kak
CPEICTBOM  IIO3HAHUS MHUpPA, OBJAJACHUEM [POCTEUIIMMU  HaBbIKAMHU
HCCIIEI0BATEIbCKON NESTENBHOCTH;

6) ¢usuyeckoe BocnuTaHUE, GOPMHPOBAHHE KYJIbTYPBI 310POBbS M
3MOLMOHAJIBHOIO 0JIAr OOy YU :

TOTOBHOCTBIO NPUMEHATh MAaTEMaTUUYECKHE 3HAHHUS B MHTEPECAaX CBOETO
3I0pOBbs, BEIEHUS 3J0pOBOrO oOOpa3a JKM3HM (30pOBOE IHUTAHUE,
COQJIaHCHPOBAHHBIA PEXHUM 3aHATHH M OTAbIXAa, pEryisipHas (usndeckas
aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBBIKA pe(IeKCUU, MPU3HAHHUEM CBOETO
IpaBa Ha OIIMOKY M TaKOro K€ IpaBa JpPyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTauuell Ha MPUMEHEHUE MaTEeMaTHYECKUX 3HAHWM Uil pelieHus
3a/1a4 B 00JIaCTH COXPAHHOCTH OKPYXKAIOIIEH Cpe/ipl, INIAHUPOBAHMS TOCTYIIKOB



Y OIICHKHU UX BO3MOXHBIX MOCTEJICTBUM NI OKPYKaroIIel Cpebl, 0CO3HAHUEM
100aJIBbHOTO XapaKkTepa AKOJOTHUECKUX MTPoOJIeM U MyTel UX PEeIICHUS;

8) ajanTranus K M3MEHAKWINMMCH YCJIOBHSM COLHMAJBHON U
NPUPOAHOI Cpeabl:

TOTOBHOCTBIO K JICCTBUSIM B YCIIOBUSIX HEOMPEACIEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOEHM KOMIIETEHTHOCTH 4Y€pe3 MPaKTUYECKYIO AESATEIbHOCTh, B TOM
YuCJ€ YMEHHE YUHUThCS Yy JAPYrUX JIOJel, NpuoOpeTath B COBMECTHOM
NeSATeIbHOCTH HOBBIC 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OTbITA IPYTUX;

HEOOXOAUMOCThIO B (OPMUPOBAHMU HOBBIX 3HAHUN, B TOM 4YHUCIE
dbopmMynupoBaTh UACH, MOHATHUS, TUIOTE3bl 00 OOBEKTAX U SIBICHUSIX, B TOM
YHUCJie paHee HEM3BECTHBIX, OCO3HAaBaTh ACHUIIMTHI COOCTBEHHBIX 3HAHUU U
KOMITIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYKD CHUTYallUIO, BOCIPUHUMATH
CTPECCOBYIO CUTYallUIO KaK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBATH
NpUHUMAEMbI€ PEIICHUs] U JeHCTBUsI, (OPMYIUPOBATH U OIICHUBATH PUCKU U

nocNneCTBUS, (POPMHUPOBATH OIIBIT.
METAITPEAMETHBIE PE3YJIbTATHBI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble JiornyecKkue NecTBUA:

e BBISBIATH u XapaKTepHU30BaTh CYIIIECTBCHHBIC NPU3HAKH
MaTEMaTUYCCKUX OOBEKTOB, MOHATHH, OTHOIICHHH MEXKIY MOHSITHIMH,
(bopMynHpOBaTH ONpPEEICHHS MMOHATUN, YCTAHABIUBATh CYIIECTBEHHBIH
NpU3HaK KiacCU(UKAIMU, OCHOBAHUS [JIsi OOOOIIEHUS M CpaBHEHUS,
KPUTEPUH MPOBOIUMOT0 aHAJIN3A;

e BOCIpPUHUMATh, (OPMYIUpPOBaTH U MPEeOOPa3OBBHIBATH CYXKICHUS:
yTBEpJUTEIbHbIE W OTpUIIATEIbHbIC, €IMHUYHbBIE, YacTHbIe M oOIIue,
YCIIOBHBIE;

e BBIBISITH  MAaTeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBA3U U
npoTuBOpeunss B (akTax, JaHHBIX, HAONIOACHHUSIX M YTBEPKICHUSX,
npenjaratb ~ KpUTEPUU 7 BBISIBICHUS  3aKOHOMEpPHOCTEH U
MIPOTUBOPEUHI;

e JIeNaTh BBIBOJBI C HMCIOJB30BAHMEM 3aKOHOB JIOTHKHU, NETYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUECHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

e pa30upaTh J0Ka3aTENbCTBA MATEMAaTHYECKUX YTBEPXKACHHUH (TPSMbIE U
OT  MPOTHBHOTO),  MPOBOJUTH  CAMOCTOSITEIBHO  HECJIOXKHBIC
JI0Ka3aTeIhCTBA MAaTEeMAaTHUECKUX (haKTOB, BBICTpPAaUBATh apryMEHTAIIHIO,
NPUBOJUTh MPUMEPHI MU KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIC
paccyXaeHus;

e BBIOMpATH croco0 pemieHusi y4eOHON 3amaun (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUS, BBIOMpATh HauOoJiee MOAXOIAIUNA C Y4ETOM
CaMOCTOSATETHLHO BBIJICJICHHBIX KPUTEPHEB).

ba3oBble ncciaenoBaTe/bCKue AeiiCTBUS !

e WCIIOJIb30BATh BOIIPOCHI KaK MCCIICOBATEIILCKUN HHCTPYMEHT TTO3HAHUS,
dbopMynHpoBaTh BOMPOCH], (UKCHPYIONIUE MPOTHBOPEUYHUE, MPOOIeMYy,
CaMOCTOSITETTbHO YCTAHABJIMBATH HCKOMOE W JaHHOE, (OPMUPOBATH
TUTOTE3Y, apTYMEHTUPOBATH CBOO TIO3UITNIO, MHEHUE;

e TMPOBOJIUTH IO CAMOCTOSITEILHO COCTaBICHHOMY IUIaHY HECIOKHBIN
DKCIICPUMEHT,  HEOOJIBIIIOE  HWCCIAEAOBAaHWUE IO  YCTAaHOBJICHHIO



OCOOCHHOCTEM MAaTEeMaTUYEeCKOr0 OOBEKTa, 3aBHCHMOCTCH OOBEKTOB
MEX]ly COOOM;

caMOCTOsITeIbHO  (OpMYyJIUpPOBaTh  OOOOIIEHUST U BBIBOALI MO
pe3yibTaTaM TMPOBEAEHHOTO HAOJIONCHUS, WMCCIICIOBAHUSA, OICHUBATH
JOCTOBEPHOCTH IMOTYUYEHHBIX PE3YJIbTATOB, BEIBOJAOB M 0000IIECHUH;
IIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCA, a TAKKE BBIIBUTATH
IIPEIITOIOKEHUS O €70 Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pab6ora ¢ undgopmaumeii:

BBISIBJIATh HEJIOCTATOYHOCTh M HW30BITOYHOCTH HH(OpPMAIUU, ITAHHBIX,
HEOOXOAUMBIX JIJIsl pEIIeHUS 3aa4H;

BLIOMpPATh, aHAJIU3UPOBATH, CUCTEMATU3UPOBATh M HWHTEPIPETHUPOBATH
uH(OpPMaIIUIO PA3TUYHBIX BUAOB U (OPM IIPEACTABICHUS;

BbIOMpaTh GOpMy MpelcTaBieHUsT WHPOpMAIUM W WUTIOCTPUPOBATH
peliaeMble 3ajlaud CXeMaMu, JuarpaMmMaMu, WHOW Tpadukod u ux
KOMOWHAIIHSIMU;

OIICHUBATh HAJEKHOCTh MH(MOPMALUM TI0 KPUTEPHUSIM, MPEIAIOKEHHBIM
YUHUTENIeM WA CPOPMYITUPOBAHHBIM CaMOCTOSTEIIHHO.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

BOCIIPpUHMMATh H (OPMYJIMPOBATH CYXKJICHUS B COOTBETCTBUU C
YCIIOBUSIMH M LIEJSIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOYKY 3PCHHUS B YCTHBIX W IMTUCBMEHHBIX TEKCTaX, JIaBaTh MOSICHEHUS 10
XOJy PEIICHUS 3a]1a4l, KOMMEHTHPOBATH ITOTYYCHHBIA PE3YIIbTaT;

B X0Jic OOCYXJICHHS 3aJlaBaThb BONPOCHI IO CYIIECTBY OOCYKJIaeMOM
TEMBbI, TPOOJIEMBI, pelaeMoil 3a/1auu, BbICKa3bIBaTh HMJIEU, HAllCJICHHbBIE
Ha TOUCK PEIICHUS, COIMOCTaBISATh CBOM CYXKIEHUS C CYXKICHUAMH
IPYrUX YYacTHUKOB JMajora, OOHAapyXKHBaTh pa3iU4he€ U CXOJCTBO
NO3UIUMH, B KOPPEKTHOM (opme ¢dopMyaupoBaTh pa3zHOINIAcHs, CBOU
BO3paKCHHUS;

NPEICTaBIsATh  pe3yJbTaThl  pPEIIeHUs  3aJadd,  JKCIEPUMEHTAa,
UCCICIOBAHUS,  IPOEKTa, CaMOCTOATEIIbHO  BbIOMpaTh  (opmar
BBICTYIIJICHUSI € Y4Y€TOM 3a7a4 TMpe3eHTAllMd U  OCOOEHHOCTEH
ayJIMTOPHH;

NOHMMAaTh U  HUCIOJB30BaTh  MPEUMYINECTBA  KOMAaHIHOW  H
UHANBUAYaTbHON paboThl MpU PEIICHHH YYEeOHBIX MaTEMaTHYECKUX
3azay;

OpUHUMATh  1[€b  COBMECTHOM  JEATENbHOCTH,  IUJIAHUPOBAThH
OpraHu3allii0 COBMECTHOM paboThl, pacmpenensTh BUAb PadoT,
JIOTOBAPHUBATKLCS, 00CYKIATh MPOIECC U PE3yabTaT paboThl, 0000IIaTh
MHEHHS HECKOJIbKUX JIFOICH;

y4acTBOBAaTh B TPYMNIOBBIX (opmax paboTel (0OcyxaeHus, OOMEH
MHEHUSIMH, MO3TOBBIC IITYpPMBl U APYTHE), BBIIOJHATH CBOIO YacTh
paboThl W KOOPAMHHPOBATH CBOM JCHCTBUS C JAPYTMMH YJ€HAMU
KOMaH/Ibl, OIICHWBATh KA4e€CTBO CBOETO BKJIaJa B OOIMMN MPOAYKT IO
KpUTEpUSIM, CHOPMYITHPOBAHHBIM yUYaCTHUKAMU B3aMMOICHCTBHSI.

PeryjisiTUBHbIC YyHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUSA

Camoopranusanus:

CaMOCTOSITEILHO COCTABIISITh IUJIaH, alTOPUTM PEIICHUS 3aJa4u (WU ero
4acTh), BBIOUPATH CIMOCOO PEHICHUS] ¢ YYETOM HMEIOIIUXCS PECYPCOB H



COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUPOBATh M KOPPEKTUPOBATH
BapUaHTHI PEIICHUH ¢ y4ETOM HOBOM MH(POpPMALIUU.
CaMOKOHTPOJIb, IMOIMOHAJIbHBIN MHTEJJIEKT:

e BIANETh CHNOCOOAMHU CaMOINPOBEPKH, CAMOKOHTPOJSL Tpoliecca U
pe3yJibTaTa pelIeHUs MAaTEMAaTUYECKOW 3a/1a4H;

e TMPEABUIECTh TPYAHOCTHU, KOTOPHIE MOTYT BO3HHMKHYTh IPU PEIICHUU
3a7a4i, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, HAWJIEHHBIX OIMOOK, BHISBICHHBIX TPYAHOCTEH;

e OIICHUBATh COOTBETCTBUE PE3YbTATA ACATECIBHOCTH MOCTABICHHOMN LIEIH
U YCJIOBUSIM, OOBSACHATh MPUYUHBI JOCTHXKCHUS WU HEIOCTHKCHUS
1[eJTU, HAaXOJIUTh OIIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI

K konmy oOyuyenuss B 7 kjacce oOyd4aromMiCs MOJYYUT CIEAYIONINE
PEIMETHBIE PE3YIbTATHI:

Uurate uHbOpMaIMIO, TPEJACTABICHHYIO B TaOnHIaX, Ha JuarpaMmmax,
NpEACTaBIATh JaHHBIE B BUJIC TaOJHI], CTPOUTH JUArpaMMbl (CTOJOMKOBBIC
(cTonbyaThie) U KPYroBbIE) MO MAaCCUBaM 3HAYEHUH.

OnuceiBaTh W  MHTEPHPETUPOBATH peajbHBIE YHUCIOBBIE JIaHHBIC,
peCTaBICHHbIC B Ta0IMIIAX, HA JUarpamMmax, rpadukax.

Hcnonb3oBaTh 111 ONMMCAHUS JAHHBIX CTAaTUCTUYECKUE XapaKTEPUCTUKU:
cpenHee apudmernyeckoe, MeIuaHa, HauOOJbIIEE U HAUMEHbBIIEE 3HAYCHUS,
pa3max.

NMets mpencraBiieHHE O CIIy4yalHOM M3MEHYMBOCTM Ha MPUMEPAX IIEH,
(Gu3MUeCKUX BEJIMYUH, aHTPONMOMETPUUYECKHUX JIaHHBIX, UMETh MPEJCTABICHUE O
CTaTUCTUYECKOU YCTOMYMBOCTH.

K xonmy oOydyenuss B 8 kjacce oOydarouiuiicsi MOJYYUT CIEIYIOIINE
IPEAMETHBIE PE3YJIbTATHI:

N3Bnekats u mpeoOpa3oBeiBaTh MHGOPMAIIHIO, MPEICTABICHHYIO B BHJIC
TaONMI, JaAWarpamMM, rpaduKoB, TPEACTaBIATh, JaHHBIE B BHJAC TaOJWII,
auarpamm, rpapuKoB.

OnuchlBaTh JAaHHBIE C MOMOUIBI0 CTATUCTUYECKUX MOKA3aTeNel: CpeaHuX
3HAUEHU W Mep pacceuBaHusi (pa3max, JUCIEpPCHUS U CTaHAApPTHOE
OTKJIOHCHHE).

HaxoauTh 4acTOThl YHCIOBBIX 3HAYEHWW W YACTOTHl COOBITHH, B TOM
YHCIIe 10 pe3yabTaTaM U3MEPECHUN U HAOTIOACHUIA.

HaxomuTe BeposTHOCTM CIydyalWHBIX COOBITUH B  ONBITaX, 3Has
BEPOSITHOCTA  DJIEMEHTapHBIX COOBITUH, B TOM 4YHCJIE€ B ONBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMUA COOBITUAMH.

Hcnonb3oBaTh rpaduyeckue MOACIN: AEPEBO CIy4ailHOTO SKCTIEPUMEHTA,
quarpamMMbl Disepa, YicIoBas mpsiMas.

OnepupoBaTh MOHATUSIMU: MHOMXECTBO, IOAMHOXECTBO, BBIIOJHSITh
omepaly HaJ MHOXKECTBAMHU: OOBEIUHEHHUE, IEepeceueHue, IOMOJHEHHUE,
MEPEUUCIISITh 3JIEMEHTBI MHOXKECTB, IPUMEHATH CBOMCTBA MHOXKECTB.

Hcnonw3oBaTh rpaduyeckoe mpeAcTaBICHUE MHOMXECTB U CBSI3€M MEXIy
HUMH JIJISI OTIMCAHUs MPOLECCOB U SIBJICHUMN, B TOM YHUCIIE MPU PEUICHUU 3a7ad
U3 IPYyTUX Y4eOHBIX MPEAMETOB U KYPCOB.

K koniy oOyuyenus B 9 kiacce oOydyaromuiicss MOJYYUT CIEAYIOLIUE
MIPEIMETHBIE PE3YIbTATHI:



W3Bnekate u mnpeoOpa3oBbIBaTh HWHGOPMALUIO, MPEACTABICHHYIO B
pa3IUYHBIX UCTOYHUKAX B BUJAE TaONMI, JUarpaMm, rpadukoB, MpeACTaBISTH
JaHHBIE B BUJI€ TaOJIMII, TUArpaMm, rpauKoB.

PemaTte 3amaunm opraHu3oBaHHBIM NEpPeOOPOM BapHAHTOB, a TaKKE C
HCII0JIb30BaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcnonp30BaTh OnucaTesbHbe XapaKTEPUCTUKU 11 MACCUBOB UYMCIIOBBIX
JNAHHBIX, B TOM YMCJIE CPEAHUE 3HAUYCHUS U MEPBI PACCEUBAHUS.

HaxoauTe 4acTOThl 3HAYE€HWW M YACTOTHI COOBITHSA, B TOM YHUCIE
MOJIB3YSCh pe3yJIbTaTaMu MIPOBEAEHHBIX U3MEPEHUIN 1 HAOIIOICHU.

HaxonuTe BepoOsSTHOCTH ClAy4dyalHBIX COOBITUM B M3YYEHHBIX OIBITaX, B
TOM YHUCJE B OMNbITAX C PaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMH COOBITUSMH, B
CepUsAX UCIBITAHUM JI0 IIEPBOTO YCIIEXA, B CEPUAX UCIBITAaHUN bepHyiuin.

HNmMeTp mnpencraBieHUE O CIy4alHOM BEJIWYMHE U O paACHPEACICHUU
BEPOSATHOCTEN.

HNmerp mpencraBieHne O 3aKOHE OOJBIIMX YHUCEN KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4ailHOM U3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIINX YUCEN
B IpuUpoie u oO1IecTBe.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
HaumenoBauue KoanyecTBO 4acoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3iejioB U TEM KonTpoabubie IIpakTnyeckue
n/n Bceero o0pa3oBaTe/ibHbIE PecypcChl
NporpamMmel padoThI padoThI
1 [IpencraBnenue 5 5 bubnuoreka [IOK
JTAaHHBIX https://m.edsoo.ru/7f415fdc
9 OnwucarenbHas 8 1 bu6moreka [IOK
CTaTUCTHKA https://m.edsoo.ru/7f415fdc
3 Cnyuaiinas 6 1 bubnuorexa [JOK
U3MEHUYUBOCTD https://m.edsoo.ru/7f415fdc
Brenenue B Teopuro bubnuoreka [JOK
4 4
rpagoB https://m.edsoo.ru/7f415fdc
BepositHoCcTh 1
5 qacTOTa CIIY4alHOI'O 4 1 bubnnotexa HOK
v https://m.edsoo.ru/7f415fdc
COOBITHS
00600 ,
6 CI/IcOTeI:/[l:fI/II/I:a s 5 2 bubmmorexa IIOK
. H https://m.edsoo.ru/7f415fdc
3HAHUU
OBIIEE KOJIMYECTBO
YACOB I10 34 2 5

I[TPOTPAMME



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KUIIACC

HaumenoBanue KoJsnyecTBo 4yacoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3ie/ioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypcChl
nporpamMmbl padoTbI padoTsI
1 [ToBTOpEenue xypca 7 4 bubnuoreka [IOK
KJ1acca https://m.edsoo0.ru/7f417fb2
OmnucarenpHas
5 CTaTUCTHKA. 4 bubmoreka [IOK
PacceuBanue https://m.edso0.ru/7f417fb2
JTAHHBIX
bu6moreka [IOK
3 Muosiectsa 4 https://m.edso0.ru/7f417fb2
BepositHocTh
4 CVARHODO 6 1 bu6moreka [IOK
i https://m.edso0.ru/7f417fb2
COOBITHSA
BBenenue B Teopuio bubnuoreka [JOK
5 4
rpadoB https://m.edsoo.ru/7f417fb2
6 Cnyvalinbie 8 bubnuoreka [JOK
COOBITHS https://m.edsoo.ru/7f417fb2
O6o06meHue,
7 CUCTeMAaTU3aIHs 4 bubmmorexa [JOK
. H https://m.edsoo.ru/7f417fb2
3HaHUU
OBUIEE KOJIMYECTBO
YACOB I10 34 1
[NPOI'PAMME



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KUIIACC

HaumenoBanue KosmmmuyecTBo yacos
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3ie/ioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE peCypChl
nporpamMmbl padoTbI padoTsI
1 [ToBTOpenue xypca 8 4 bubnuoreka [IOK
KJ1acca https://m.edsoo.ru/7f41a302
9 DNeMEeHTHI 4 1 bubnuotexa [JOK
KOMOMHATOPUKHU https://m.edsoo.ru/7f41a302
3 I'eomerpuueckas 4 bubnuoreka [JOK
BEPOSATHOCTh https://m.edsoo.ru/7f41a302
4 Hcnbrranus 6 1 bubnuorexa [JOK
bepnynau https://m.edso0.ru/7f41a302
5 Crnyuaiinast 6 bubnuoreka [IOK
BEJINYMHA https://m.edsoo.ru/7f41a302
5 O6o06mieHue, 10 1 bubnuorexa [JOK
KOHTPOJIb https://m.edsoo0.ru/7f41a302
OBUIEE KOJIMYECTBO
YACOB I10 34 1 2

[TPOTPAMME



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KJIIACC
Ne KosmmmuecTBo yacos DJIeKTPOHHbIE
[ara uudposeie
Tema ypoka KonTpoJbHbIe IIpakTH4eckue
n/ Bcero U3ydyeHust o0pa3oBaTejibHbIE
padoThI padoThI
| pecypcsl
[IpencraBnenue 1 06.09 bubnuoreka [IOK
JAHHBIX B Ta0IUIaxX ' https://m.edso0.ru/863ec1f8
[IpakTrnueckue
BBIYUCJICHHUS 10 1 13.09 bubmmorexa LOK
' https://m.edsoo.ru/863ec324
TaOJIMYHBIM JTaHHBIM
H3Bneuyenue u
HMHTEpHpeTannsg 1 20.09 bubmmorexa LOK
pripeTal ' https://m.eds00.ru/863ec78e
TaOJWYHBIX JAHHBIX
[IpakTrueckas pabota
" " 1 1 27.09
Ta0auel
I'paduaeckoe
MpeACTaBICHUE
JAHHBIX B BUJIC
COVIOBLIX 1 04.10 bubmuoreka [JOK
24 ’ ' https://m.edso0.ru/863ed18e
CTOJIOMKOBBIX
(cToJIOUATHIX)
Irarpamm
UYreHne u nocTpoeHUE 1 11.10 bubnuoreka [IOK

auarpamm. [Ipumepst

https://m.edso0.ru/863ed602



https://m.edsoo.ru/863ec1f8
https://m.edsoo.ru/863ec324
https://m.edsoo.ru/863ec78e
https://m.edsoo.ru/863ed18e
https://m.edsoo.ru/863ed602

neMorpapuuecKux
JarpamMm

[TpakTnyeckas padora

bu6mmoreka [{OK

7 18.10
"Jluarpammpr" https://m.edso00.ru/863ed72e
Yucnossie HAOOPBHI. Bu6 110K
nonmorexa
8 C 25.10
peaee https://m.edso0.ru/863ed846
apudmernyeckoe
YucnoBsie HAOOPBHI. Bu6 110K
nonmorexa
9 C 15.11
peaHee https://m.edso0.ru/863ed846
apudmernyeckoe
Meanana 4YHCIOBOTO
10 Habopa. 211 bubnuorexa [JOK
VY CTOWUYUBOCTH ' https://m.edsoo.ru/863edb3e
MeIAaHbI
Meanana 4YHCIOBOTO
oopa.
11 | Havopa 29.11
VY cTONYNBOCTD
MeIHaHbI
[TpakTuueckas padoTa bubnuoreka [JOK
12 06.12
"Cpennue 3HaueHUA" https://m.edsoo.ru/863edc6a
Haubonsiiee u
HauMCHBIIICE bubmuoreka [JOK
13 13.12
3HAYEHHS YHUCIOBOTO https://m.edsoo.ru/863ee07a
Habopa. Pazmax
14 Haubonsiee u 20.12

HaNMMCHBIICC



https://m.edsoo.ru/863ed72e
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863edb3e
https://m.edsoo.ru/863edc6a
https://m.edsoo.ru/863ee07a

3HAYCHHUS YHCIIOBOTO
Habopa. Pazmax

HauoOoubliee u

HAUMCHBIIICC
15 27.12
3HAYEHHUS YMCIOBOIO
Habopa. Pazmax
KonTtponsHas pabora
I10 TCMaM
16 "[IpencraBnenue 1701 bubnuoreka [IOK
JTAHHBIX. ' https://m.eds00.ru/863ee390
OmmcarensHas
CTaTUCTHKA"
Cayuaiinas
. bu6moreka [IOK
17 M3MEHYUBOCTH 24.01
https://m.edso0.ru/863ee4bc
(mpumepsI)
18 YacroTa 3HaYCHUH B 3101 bubnuorexa [JOK
MAacCCHUBE JAaHHBIX ) https://m.edso0.ru/863ee69c
bu6mmoreka [IOK
19 T 07.02
PYIIHMpOBKa https://m.edso0.ru/863ee9d0
20 ['ucTorpammer 14.02
bubmuoreka [JOK
21 I 21.02
HCTOTPaMMbI https://m.edsoo.ru/863eeelc
[IpakTrueckas pabota Bu6 110K
noInoTeKa
22 " - 28.02
Crysaiias \ https://m.edsoo.ru/863eecc8
H3MEHYHUBOCTD
23 I'pad, BepiinHa, 07.03 bubnuorexa [IOK



https://m.edsoo.ru/863ee390
https://m.edsoo.ru/863ee4bc
https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/863ee9d0
https://m.edsoo.ru/863eee1c
https://m.edsoo.ru/863eecc8

pedpo.
[IpencraBnenue
3aJ1a4ui ¢ HOMOUIbIO

rpada

https://m.edsoo.ru/863eef52

Crenenn
(BaJIGHTHOCTD)
BepmuHbL. Yucno

bu6morteka [IOK

24 14.03
pé6ep u cymmapHas https://m.edsoo.ru/863efOba
CTCTICHb BEPIIIHH.
Ilenp u ukmn
Hens u nuxn. [Iyts B

o5 rpade. 04.04 bubnuoreka [JOK
[IpencraBnenue o https://m.edsoo.ru/863ef236
CBSI3HOCTH rpada
[IpencraBnenue 06

26 OPUEHTUPOBAHHBIX 11.04 Bubmmorexa [JOK

p P ' https://m.eds00.ru/863ef3b2

rpadax
Cny4aiiHbI{ OTIBIT U bubnuoreka [JOK

27 . 18.04
Cily4JaitHOe COOBITHE https://m.edsoo.ru/863ef4d4
BepositHocTh 1
4acTOTa COOBITHUS.
Ponp ManoBeposSTHBIX Eu OK

28 Y MIPAKTHUYECKH 25.04 nommoteka 1

JOCTOBEPHBIX
COOBITHI B IPUPOJIC U
B 00IIIECTBE

https://m.edsoo.ru/863ef646



https://m.edsoo.ru/863eef52
https://m.edsoo.ru/863ef0ba
https://m.edsoo.ru/863ef236
https://m.edsoo.ru/863ef3b2
https://m.edsoo.ru/863ef4d4
https://m.edsoo.ru/863ef646

29

Momnera u urpanbHas
KOCTb B TEOpUU
BEPOSITHOCTEN

02.05

30

[TpakTuyeckas pabora
"YacToTa BBITAICHNA
opia"

16.05

bu6mmoreka [{OK
https://m.edsoo.ru/863ef8a8

31

KonTtponsHas pabora
o remMaM "Ciydaiinas
W3MEHYHBOCTD.
I'padsr. BepostHocTh
CITy4aitHOTO cOOBITHS"

23.05

bu6mmoreka [IOK
https://m.edso0.ru/863f0186

32

[ToBTOpEHME,
000011IeHME.
[IpencraBnenue
JTAaHHBIX

30.05

bu6moreka [IOK
https://m.edsoo.ru/863efa24

33

[ToBTOpEHME,
o0o0nIeHue.
OmnucarenbHas
CTaTHUCTHKA

bu6mmoreka [IOK
https://m.edsoo.ru/863efbaa

34

[ToBTOpEHME,
o0o0nIeHue.
BeposarnocTb
CIIy4aifHOTO COOBITHS

bubmuoreka [JOK
https://m.edsoo.ru/863efec0

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

34



https://m.edsoo.ru/863ef8a8
https://m.edsoo.ru/863f0186
https://m.edsoo.ru/863efa24
https://m.edsoo.ru/863efbaa
https://m.edsoo.ru/863efec0

8 KUIIACC

Ne KoanuecTBo yacoB
DJIeKTPOHHbIE
Mara uupposeie
n | Tema ypoka Konrpouabubie IIpakTnyeckue
Bcero HU3yUYeHus! o0pa3oBaTtejibHbIE
/ padoThI padoTsbI
0 pecypchl
bu6morteka [IOK
[IpencraBnenue qaHHBIX.
1 1 https://m.edso0.ru/863f029
OnucarenbHas CTaTUCTUKA .
Cny4aiiHasi ©BMEHYUBOCTb.
2 CpenHue 4ruciioBOro 1 brbmorexa [TOK
P https://m.edsoo.ru/863f03fc
Habopa
. bu6moreka [IOK
Crny4aiiHple COOBITHSA.
3 1 https://m.edso0.ru/863f057
BeposiTHOCTH 1 4acTOTHI g
Knaccuueckne monenu bubmuorexa [JOK
4 TEOPUH BEPOSITHOCTEM: 1 https://m.eds00.ru/863f076
MOHETa U UrpajbHasi KOCTh c
bu6mmoreka [IOK
5 OTkI0OHEHU 1 https://m.edsoo.ru/863f0a5
0
bubmuoreka [JOK
Jlucnepcusi 4MCIOBOTO
6 1 https://m.edsoo.ru/863f0a5
Habopa 0
5 CrangapTHOE OTKIOHEHHUE 1 bubnuorexa [IOK

YHICIIOBOTO Habopa

https://m.edsoo.ru/863f0bfe



https://m.edsoo.ru/863f029e
https://m.edsoo.ru/863f029e
https://m.edsoo.ru/863f03fc
https://m.edsoo.ru/863f0578
https://m.edsoo.ru/863f0578
https://m.edsoo.ru/863f076c
https://m.edsoo.ru/863f076c
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0bfe

bubmuoreka [IOK

8 JlnarpaMMBbl pacceMBaHUS https://m.edsoo.ru/863f0ea
6
MHOKECTEO, bu6mmoreka [IOK
9 https://m.edso00.ru/863f118
10 IMHOKECTBO 0
Omneparuu Haj
) bu6morteka [IOK
MHOKECTBAMM:
10 https://m.edso00.ru/863f143
o0begUHEHHE, c
MepeceveHue, T0MOJTHCHHE B
CaoiicTBa onepannii HaJ
MHOKECTBAMM:
bu6moreka [IOK
MepEMECTUTENBHOE,
11 https://m.edso0o.ru/863f178
coyeTaTeabHoE, 4
pacnpenenuTenbHoe, B
BKJIFOUCHHS
T'paduucckoe bu6mmoreka [IOK
12 https://m.edsoo.ru/863f198
MPEACTaBICHUE MHOXKECTB c
KontponpHas padoTa no
13 TeMmaM "CTaTHCTHKA.
MmnosxectBa"
bubmuoreka [JOK
DeMeHTapHbIE COOBITHS.
14 . https://m.edsoo.ru/863flde
CnyyaitHbie coObITHS .
15 bnaronpusTcTByromnue bubnuorexa [IOK

QJICMCHTApHBIC CO OBITHSL.

https://m.edsoo.ru/863flde



https://m.edsoo.ru/863f0ea6
https://m.edsoo.ru/863f0ea6
https://m.edsoo.ru/863f1180
https://m.edsoo.ru/863f1180
https://m.edsoo.ru/863f143c
https://m.edsoo.ru/863f143c
https://m.edsoo.ru/863f1784
https://m.edsoo.ru/863f1784
https://m.edsoo.ru/863f198c
https://m.edsoo.ru/863f198c
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1dec

BepositHOCTH COOBITHI c
bnaronpustcrByromniue bubnuorexa [JOK
16 | »nemeHTapHBIC COOBITHS. https://m.edso0.ru/863f1f7
BepostHocTy coObITHI 2
OMBITH €
PAaBHOBO3MOKHBIMU bubnuoreka [IOK
17 3JIeMEHTapPHBIMH https://m.edsoo.ru/863f21c
coobITusMU. CiyqaifHbIN a
BBIOOD
OnbITHI C
PaBHOBO3MOKHBIMU bubnuoreka [IOK
18 | »snemeHTapHBIMH https://m.edso0.ru/863f21c
coOpITusMH. CITyqaifHBIN a
BBIOOD
[IpakTuueckas padota
"OMNBITHI C bubnuorexa [JOK
19 | paBHOBO3MOXHBIMHU https://m.edso0.ru/863f235
AJIEMEHTapHBIMU a
coObITUAMH"
bu6mmoreka [IOK
20 JlepeBo https://m.edsoo.ru/863f2a4
€
CaolicTBa aepeBa:
€AMHCTBEHHOCTbD IyTH, bu6mmoreka [JOK
21 | cymecTBOBaHHE BUCSYEH https://m.edsoo.ru/863f2ba

BCPIUIWHBI, CBA3b MCIKAY
YHUCJIOM BCPIINH U YUCIIOM

c



https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1f72
https://m.edsoo.ru/863f1f72
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f235a
https://m.edsoo.ru/863f235a
https://m.edsoo.ru/863f2a4e
https://m.edsoo.ru/863f2a4e
https://m.edsoo.ru/863f2bac
https://m.edsoo.ru/863f2bac

pedep

bu6mmoreka [IOK
22 | IlpaBuio yMHOKEHHS https://m.edsoo.ru/863f2cd
8
bu6mmoreka [{OK
23 | IlpaBuio yMHOKEHHS https://m.edsoo.ru/863f2e3
6
24 [IpoTuBomoONOXKHOE bubnuoreka [IOK
coObITHE https://m.edsoo.ru/863f2f8a
Huarpamma Dusnepa. bubnuorexa [JOK
25 OObeauHeHne 1 https://m.edsoo.ru/863f321
nepeceyeHne CoObITHI 4
HecoBMecTHBIE COOBITHS. bubnuorexa [JOK
26 dopmyia cIoKeHUS https://m.edso0.ru/863f337
BEPOATHOCTEH 2
HecoBMecTHBIE COOBITHS. bubnuorexa [JOK
27 dopmyia cIoKeHUS https://m.edso0.ru/863f376
BEPOATHOCTEH 4
[IpaBuio yMHOXEHUS
Bep o;ITHoZMTeﬁ YcioBHas bubmorexa [IOK
28 P ' https://m.edso0.ru/863f38a
BEPOSITHOCTD. .
He3zaBucumblie cOObITHS B
[IpaBuiio yMHOXKEHUS
Bep o;ITHoZ:Ieﬁ YcioBHas bubmorexa HOK
29 P ' https://m.edso0.ru/863f3b0

BEPOATHOCTD.
HeszaBucumeie coObITHS

6



https://m.edsoo.ru/863f2cd8
https://m.edsoo.ru/863f2cd8
https://m.edsoo.ru/863f2e36
https://m.edsoo.ru/863f2e36
https://m.edsoo.ru/863f2f8a
https://m.edsoo.ru/863f3214
https://m.edsoo.ru/863f3214
https://m.edsoo.ru/863f3372
https://m.edsoo.ru/863f3372
https://m.edsoo.ru/863f3764
https://m.edsoo.ru/863f3764
https://m.edsoo.ru/863f38ae
https://m.edsoo.ru/863f38ae
https://m.edsoo.ru/863f3b06
https://m.edsoo.ru/863f3b06

IIpencrasnenue

bubnuoreka [IOK

30 | cmyyaitHOrO 3KCIIEpUMEHTA 1 https://m.edso0.ru/863f3cb
B BHJIE JIepeBa €
[IpencraBnenue bubnuorexa [JOK
31 | ciy4aifHOTO PKCIIEPHMEHTA 1 https://m.edsoo.ru/863f3f2
B BHJIE IepeBa 0
[ToBTOpEHue, 06001IEHNE. bubnuoreka [JOK
32 [IpencraBneHue JaHHBIX. 1 https://m.edso0.ru/863f412
OnucarenpHas CTaTUCTUKA 8
bu6moreka [IOK
IT 000 .
33 OBTOPEHHE, 0000IIEtHe 1 https://m.eds00.ru/863f431
I'pader )
KonTtponpHas padota no
temaM "CiyqaiiHbie
34 1
coObITHA. BeposTHOCTB.
I'padmnr"
OBUIEE KOJIMYECTBO 34

YACOB II10 ITPOTPAMME



https://m.edsoo.ru/863f3cbe
https://m.edsoo.ru/863f3cbe
https://m.edsoo.ru/863f3f20
https://m.edsoo.ru/863f3f20
https://m.edsoo.ru/863f4128
https://m.edsoo.ru/863f4128
https://m.edsoo.ru/863f4312
https://m.edsoo.ru/863f4312

9 KUIIACC

Ne KosmmmuyecTBo yacos DJIeKTPOHHbIE
[ara uudposeie
Tema ypoka KonTpoJbHbIe IIpakTH4eckue
n/ Bcero HU3yUYeHus! oOpa3oBaTejibHbIE
padoThI padoTsbI
n pecypchl
1 [IpencraBnenue 1 bubnuoreka [IOK
JTAHHBIX https://m.edso00.ru/863f47ea
9 OnwucarenbHas 1 bu6moreka [IOK
CTaTUCTUKA https://m.eds00.ru/863f47ea
Onepanuu Haa
3 1
COOBITHUSIMH
HeszaBucumocts
4 . 1
cOOBITHI
5 Kombunaropuoe 1 bubnuoreka [IOK
MPaBUJIO YMHOKECHUS https://m.edso0.ru/863f4el6
[TepecranoBkwu.
dakTopua. bubnuoreka [JOK
6 1
CoueraHus U YUCIIO https://m.edso0.ru/863f4e16
COYETaHUU
bubmuoreka [JOK
7 T IT
PEYTOIBHME Lackat 1 https://m.edso0.ru/863f5014
[IpakTrueckas paboTa
3 "Brruncienue 1 1 bubmuoreka [JOK

BEPOSATHOCTEM C
HCII0JIb30BAHNEM

https://m.edso00.ru/863f5208



https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f5014
https://m.edsoo.ru/863f5208

KOMOWHATOPHBIX
byHKIHHA

AIIEKTPOHHBIX TA0HI"

I'eomerpuueckas
BEPOSITHOCTD.
CrnyqaitHslii BEIOOD
TOYKH U3 (QUTYpHI HA
IUIOCKOCTH, U3
OTpe3Ka, U3 JyTH
OKPY>KHOCTH

bu6morteka [IOK
https://m.edsoo.ru/863f5884

10

I'eomerpuueckas
BEPOSITHOCTD.
Crny4gaiiHbI{ BEIOOD
TOYKH U3 PUTYPHI HA
MJI0CKOCTH, U3
OTpe3Ka, U3 Iyru
OKPY>KHOCTHU

bu6moreka [IOK
https://m.edsoo.ru/863f5a50

11

['eomerpuueckas
BEPOSTHOCTb.
Crny4aiiHbIi BEIOOD
TOYKH U3 QUTYpHI HA
TUIOCKOCTH, W3
OTpe3Ka, U3 JyTu
OKPYXHOCTH

bubnuoreka [JOK
https://m.edsoo.ru/863f5bfe

12

I'eomerpuueckas
BEPOSATHOCTb.
Crydaiinblii BEIOOD

bu6mmoreka [JOK
https://m.edso0.ru/863f5e10



https://m.edsoo.ru/863f5884
https://m.edsoo.ru/863f5a50
https://m.edsoo.ru/863f5bfe
https://m.edsoo.ru/863f5e10

TOYKHU U3 GUTYpHI HA
IUIOCKOCTH, U3
OTpe3Ka, U3 IyTu
OKPYXHOCTH

13

Ucnerranme. Ycrex u
Heynaua. Cepus
HUCHIBITAaHUN 10
MEPBOro ycrexa

bu6morteka [IOK
https://m.edso0.ru/863f6162

14

Ucnerranme. Ycemex u
Heynava. Cepust
HUCIBITAHUN J10
MEePBOro ycrexa

bu6moreka [IOK
https://m.edso0.ru/863f6356

15

UcneiTanue. Ycmnex u
Heynava. Cepust
HUCIBITAHUU J10
MEePBOTO ycrexa

16

Ucnbitanus
bepnyu.
BepositHocTn
COOBITHH B CEpUU
ucneiTanuii bepHymnnu

bu6mmoreka [IOK
https://m.edsoo.ru/863f64d2

17

HcnbiTanus
bepnymnu.
BepostHocTr
coOBITHI B cepuu
ucIbITaHul bepHyiun

bubmuoreka [JOK
https://m.edso0.ru/863f6680



https://m.edsoo.ru/863f6162
https://m.edsoo.ru/863f6356
https://m.edsoo.ru/863f64d2
https://m.edsoo.ru/863f6680

[TpakTuyeckas pabora

bu6mmoreka [{OK
1 "
8 CHHTaH,I,M https://m.edso0.ru/863f67de
bepnynnu
CrnyuaiiHast BeTU4rHa
19 U pacipeeacHue brbamorexa [OK
pactiped 5 https://m.edso0.ru/863f6b44
BEpPOSTHOCTEH
MaremaTnueckoe
20 0XHJIaHHUE U bubnuotexa [JOK
JUCTIIEPCHS CITyHalHOM https://m.edso0.ru/863f6da6
BCITMIMHBI
[Ipumepsrt
MaTeMaTHYECKOTO
21 0’KHJTaHUS KaK bubnuorexa [JOK
TEOPETHUYECKOTO https://m.eds00.ru/863f6f86
CpeIHEero 3HaYeHUs
BEJIMYNHBI
29 [lousTue o 3akoHe bubnuorexa [JOK
OOJIBIITUX YHCEIT https://m.eds00.ru/863f72c4
N3mepenne
23 BEPOSTHOCTEH ¢ bubmorexa [IOK
P https://m.eds00.ru/863f7652
ITOMOIIIBIO YaCTOT
[Ipumenenue 3akoHa bubnuoreka [JOK
24
OOJIBIIMX YHCeI https://m.eds00.ru/863f7116
O6o06meHue,
bu6mmoreka [JOK
25 cHUCTeMaTH3aIus

3HaHWI.

https://m.edso0.ru/863f783c



https://m.edsoo.ru/863f67de
https://m.edsoo.ru/863f6b44
https://m.edsoo.ru/863f6da6
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MHOSICHUTEJBHASA 3AIINCKA

PabGouass mporpamma  ydeOHOTO Kypca «Anrebpa w©  Hadaia
MaTeMaTUYECKOro aHaiu3a» 0a30BOro ypoBHs s oOywatomuxcs 10 —11
KJIacCoB  pa3paboTraHa Ha ocHOBe DenepalibHOTO  TOCYJApPCTBEHHOTO
00pa30BaTENBLHOIO CTaHIapTa CpeaHero oOmero oOpa3oBaHUs, € YYETOM
COBPEMEHHBIX MHPOBBIX TPEOOBAHHM, MPEABSIBISIEMBIX K MAaTEMaTHYCCKOMY
oOpa3oBaHMIO, © TPagUIMH POCCHUUCKOTO oOpa3oBaHus. Peammzamms
IporpaMMbl  OOECeUMBaeT  OBJIAJCHHE  KIIOUEBHIMH  KOMIETCHIHUSIMH,
COCTaBIISIIOIIUMHU OCHOBY ISl CaMOPa3BUTHS U HEMPEPBHIBHOTO 0Opa30BaHUA,
[EJIOCTHOCTh OOIIEKYIbTYPHOTO, JTUYHOCTHOTO M TO3HABATEIHLHOTO PA3BUTHS
JUYHOCTU 00YYaIOIINXCS.

HEJIU U3YUYEHUA YYEBHOI'O KYPCA

Kypc «Anredpa u Hayanga MaTEMaTUYECKOTO aHAJIU3a» SBIIAETCS OJJHUM U3
HanOoJiee 3HAYUMBIX B MPOrpaMME CTapllield IIKOJIbI, MOCKOJbKY, C OJHOMU
CTOPOHBI, OH OOECIEUYMBAET HHCTPYMEHTAIbHYIO 0a3y i H3y4yeHHUs BCEX
€CTECTBEHHO-HAYUYHBIX KYpCOB, a C IPyroil CTOPOHBI, (POPMHUPYET JIOTHUECKOE U
a0CTpaKTHOE MBIIUICHUE YYAIIUXCS HA YpOBHE, HEOOXOJAMMOM JUIsl OCBOCHHUS
KypcoB MH(pOPMAaTHKH, OOLIECTBO3HAHMS, UCTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca y4yallluecs OBJaJeBal0T YHUBEPCAIbHBIM S3bIKOM COBPEMEHHOMN
HayKHu, KOTopas pOpMyJIMPYET CBOU JOCTHKEHHSI B MaTEMaTHUYECKOU (popMme.

Kypc anreOpbl 1 Hauan MareMaTHYECKOTO aHajIn3a 3aKJIaJbIBA€T OCHOBY
JUTSl YCIIEITHOTO OBJIAJICHUS 3aKOHAMU (DU3UKH, XUMUU, OMOJOTUU, TOHUMaHUS
OCHOBHBIX TEHJICHUMHA HKOHOMHKMA M OOIIECTBEHHOW KU3HU, TIO3BOJISIET
OpPUEHTHUPOBATHCS B COBPEMEHHBIX LIU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO UCIO0JIb30BaTh UX B MOBCEAHEBHOM *U3HU. B Toke BpeMs OBliaJieHue
a0CTPaKTHBIMM M JIOTHYECKH CTPOIMMH MaTEMaTUYECKUMH KOHCTPYKLIMSIMHU
pa3BUBAaET yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTUHHOCTH
YTBEPKJEHUSI, UCTIOIL30BaTh 0000IIEHNE U KOHKPETU3AIUI0, a0CTparupoBaHue
U aHaJIOrHio, (OpMUPYET KpEaTMBHOE M KPUTUYECKOE MbIlLUIeHHE. B xone
M3Y4YeHUsl aireOpbl MU HadyaJl MATEMaTUYECKOTO aHajlM3a B CTaplled IIKoJie
yyalydecs TMOJIYYarOT HOBBIM  ONBIT  PEIICHHs  MPUKIAAHBIX  3a/ad,
CaMOCTOSITEJIbHOIO ~ TOCTPOEHUS  MAaTeMaTUYECKUX  MOJENEeH  peanbHBIX
CUTYallMl U UHTEPIPETALMH MOJTYYEHHBIX PEUICHUH, 3HAKOMSTCS C TPUMEPAMHU
MaTEeMaTUYECKUX 3aKOHOMEpPHOCTEH B MpUPOJE, HAyKe M B HCKYCCTBE, C
BBLIAIOUIMMUCS MAaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMH.

Kypc o6nanaer 3HauyuTENbHBIM BOCIIUTATENBHBIM MTOTEHIIUATIOM, KOTOPBIM
peanu3yeTcs Kak yepe3 yueOHbIM MaTepual, ciocoOCTBYIOMUN (POPMUPOBAHUIO
HAyYHOTO MHUPOBO33PEHHMS, TaK U yepe3 crneuuuky y4eOHOM NedaTeNbHOCTH,
TpeOyIolel  CaMOCTOSITEIBHOCTH,  aKKypaTHOCTH,  MPOJOJIKUTEIbHON
KOHIIEHTpAI[MM BHUMAHUS U OTBETCTBEHHOCTH 32 MOJIyYeHHBIA PE3yJIbTaT.

B ocHoBe meronuku oOydyeHus anreOpe W HadajlaM MaTeMaTH4eCcKOro
aHaIN3a JeKUT JeATEIbHOCTHBIA MPUHIUI OOyUEHHUS.

CrpykTypa Kypca «Ainredpa W Hayajla MaTeMaTHYeCKOro aHallh3a
BKJIIOYAET CIIEIYIOLIME COJEp)KaTeIbHO-MeToauYeckue JuHuu: «Yucna u
BBIYMCIICHUSD, «DYHKIIUU U rpadukn», «YpaBHEHUSI U HEpaBeHCTBay, «Hauana
MaTEMaTUYECKOro aHaiam3a», «MHoXecTBa M JIOTMKa». Bce OCHOBHbIE
COZIepKaTeIbHO-METOIMUECKUE JIMHUU HM3Yy4YalOTCsl Ha MPOTSHKEHUHM JBYX JIET
oOy4eHHs B CTapIlIel 1IKOJIe, ECTECTBEHHO JOMOJHSS APYT Apyra U MOCTENEHHO
HACBIILIAACh HOBBIMM TeMaMu U pasfaenamu. J[aHHBIA Kypc sBISETCS



WHTETPATUBHBIM, TOCKOJBKY OOBEAMHSIET B cebe conepkaHhe HECKOJIbKHX
MaTEeMaTHYECKUX JUCUUIUIMH: anrebpa, TPUTOHOMETPHUS, MaTeMaTUYECKUUN
aHaJIu3, TEOPHUsI MHOXKECTB U Ap. [0 Mepe Toro kak ydaiuecs OBJIAJIEBAOT BCE
0ojee IMUPOKMM MaTEMaTHYECKHUM ammapaToM, y HHUX IIOCIEJI0BaTEIbHO
(dopMuUpyeTCs U COBEPILICHCTBYETCA YMEHUE CTPOUTH MATEMAaTUYECKYIO MOJIETh
peanbHOM CUTyallMH, IPUMEHATh 3HAHUS, MOJYYEHHBIE B Kypce «Auredpa u
Hayaja MaTeMaTHYeCKOro aHaln3ay, Uil PElEHUus CaMOCTOSITEIIBHO
chOpMyIMPOBAHHON MAaTEMaTUYECKOW 3aJaud, a 3aTeM WHTEPIPETHPOBATH
ITOJTyYEHHBIA PE3yJIbTarT.

CopepxarenpHo-MeTOaMYECKass JHHHS  «Yucna W BBIYMCIICHHS
3aBepuIaeT (HOpMHpPOBaAHNE HABBHIKOB UCIOJIB30BAaHUS JCUCTBUTEIBHBIX UYHCEN,
KOTOpo€ OBUIO0 HayaTo B OCHOBHOW Mkoyie. B crapuieid mkose ocoboe
BHUMaHHUE YJeNsieTcsl (OPMHUPOBAHUIO NMPOYHBIX BBIUYMCIUTEIBHBIX HAaBBIKOB,
BKJIIOYAIONIMX B  ce0d  MCHOJIb30BaHUE  pazNuyHbIX  (popM  3amucu
JNEHUCTBUTEIBLHOTO YKCIIa, YMEHUE PALIMOHAIBHO BBINOJHATH JIEUCTBHS C HUMH,
JenaTh MPUKHUJIKY, OLIEHMBATh pe3yipTaT. OOydarouiuecs MOoJydaroT HABBIKU
NPUOMMKEHHBIX ~ BBIUMCIICHHWM,  BBIMOJHEHUS  JACHCTBUM C  4YHCIIaMu,
3alMCaHHbIMM B CTAHJAPTHOW (OpMe, HCIOJIB30BAHUS MAaTEMaTUYECKHX
KOHCTaHT, OLICHUBAHUS YMCJIOBBIX BBIPAXKEHUH.

JIuaus «YpaBHEHUS U HEPABEHCTBA» PEAIM3YyeTCA HA MPOTSKEHUU BCETO
oOy4yeHHsl B CTapuleil IIKOJIe, MOCKOJbKY B KaXJOM pa3jesie MpOorpaMMbI
MPEAYCMOTPEHO  pELIEHUWE  COOTBETCTBYOHMX  3anad.  OOyuarommecs
OBJIAJICBAIOT PA3JIMYHBIMA METOAAMHU PEIICHUS LENbIX, pPalUuOHAIbHbIX,
MPPALMOHAIBHBIX, TOKA3aTENbHBIX, JOTAPUPMUUYECKUX U TPUTOHOMETPUUECKUX
YpaBHEHUH, HEPABEHCTB U UX cucTeM. [lomydeHHble yMEHUS UCTIONBb3YIOTCS MIPU
UCCIIEIOBAaHUM (YHKUUNA C TOMOUIBIO MPOW3BOAHOM, PEUICHUH MPHUKIATHBIX
3aJad M 337a4 Ha HAXOXKJIEHUWE HauOONBIIMX W HAUMEHBIIMX 3HAYEHUUN
¢yukuuu. JlanHas coaepikaTenbHas JIMHUS BKJIIOYaeT B ce0s  Takke
(opMHpOBaHKWE YMEHHMI BBINOJIHATH Pacu€rhl 1Mo (GopMysiaMm, mpeoOpa3oBaHus
LEJIbIX, pAalUOHAJBHBIX,  HUPPALMUOHANBHBIX U  TPUTOHOMETPUUYECKUX
BBIPDAKEHUI, a TaKXe BBIPAKEHUN, COJEpKalllUX CTENeHW M Jorapu(Msl.
bnaronaps uzydeHuto anreOpandyeckoro Marepuana MpOUCXOAUT AaJbHEWIIee
pa3BUTHE AJTOPUTMUYECKOTO M  aOCTPAaKTHOTO MBIIUICHUS — YYalluXcs,
(OpMHPYIOTCS HABBIKM JIE€IYKTUBHBIX PACCYKIEHUH, padOThl ¢ CUMBOJIbHBIMU
(dopmamu, peacTaBIeHUsI 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJIE PABEHCTB
1 HepaBeHCTB. AnreOpa npejaraet 3QpQpeKTuBHbIE HHCTPYMEHTHI JIs1 pELICHUS
MPAKTUYECKUX M €CTECTBEHHO-HAYUHbIX 3a/1a4, HArJSAHO JEMOHCTPUPYET CBOU
BO3MOYHOCTH KakK 3bIKa HAyKH.

ConepxxarenpbHo-MeToauueckas JUHUS «DyHKUUA U TpaduKu» TECHO
neperieTaeTcsa ¢ JPYruMU JIMHUSIMU Kypca, MOCKOJIbKY B KaKOM-TO CMbICIIE
3a1a€T TMOCIEAOBaTeIbHOCTh M3y4YeHHs] Marepuana. 3ydeHue cTeneHHOH,
MOKAa3aTeJIbHOM, JOorapupMUYECKOd M TPUTOHOMETPUYECKUX (PYHKIUH, HX
CBOMCTB U I'paMKOB, UCMIOJIb30BaHUE (DYHKIMI ISl pEIIeHUs 3aa4d U3 APYTUx
y4eOHBIX MPEIMETOB U PEANbHON KU3HHU TECHO CBSI3AHO KaK ¢ MAaTEMaTHUYECKUM
aHAJIN30M, TaK U C PELIEHWEM YpaBHEHMU U HepaBeHCTB. [Ipu s3Tom Oosbinoe
BHUMAaHHE yAelseTcss (POpPMUPOBAHUIO YMEHHUSA BbIpaXarb (QopMynamu
3aBUCUMOCTH MEXIYy pa3IuYHbIMU BEJIMYMHAMH, HCCIEAOBATH MOJYyUYECHHbIE
dbyHKIIMU, CcTpouTh WX rpaduku. Marepuan STOH coaepKaTelbHOM JUHUU
HalleJleH Ha pa3BUTUE YMEHHMM U HaBBIKOB, MO3BOJISIOIIMX BbIPaXaTh
3aBUCUMOCTH MEXIYy BEIMYMHAMHM B PAa3IMYHOM (opMe: aHAIUTUYECKOH,
rpaguueckoi U cioBecHoW. FEro wu3ydeHwe crnocoOCTBYET pPa3BUTHIO



AITOPUTMUYECKOTO MBIIIJIEHUS, CIIOCOOHOCTH K O00OIICHUIO U KOHKPETHU3alIUH,
WCTOJIb30BAaHUIO AaHAJIOTHU.

ConepxatenpHas nuHus «Hauana MaTeMaTH4ecKOro aHajiv3a MO3BOJISIET
CYIIECTBEHHO PACHIUPHUTHh KPYyr KaK MaTEMaTHYCCKUX, TaK W TPHUKIATHBIX
3a/a4, JOCTYIHBIX OOYyYalOIIMMCS, y KOTOPBIX TIOSBISIETCS BO3MOXKHOCTh
UCCIIEIOBaTh U CTPOUTHh Tpaduku (QyHKUWN, OMpeneisTh WX HauOOJIbIINE U
HAaWMECHBIIINE 3HAYCHUS, BEIYUCIATH TJIOMAIN GUTYP U 0OBEMBI TEIl, HAXOIUTh
CKOpPOCTH U YCKOpEHHUS npoineccoB. J[anHas coaepkaTenbHas JIMHUS OTKPbIBAET
HOBBIC BO3MOKHOCTH TIOCTPOCHHSI MAaTEMAaTHUYECKHX MOJIEICH peabHBIX
CUTYaIlMi, HAXOKJICHHS HAWITYUIIETO PEIICHUS B MPUKIAIHBIX, B TOM YHUCIIC
COIMATIbHO-D)KOHOMUYECKUX, 3a/adax. 3HAKOMCTBO c OCHOBaMH
MaTeMaTUYECKOr0  aHaliv3a  CIOCOOCTBYET  Pa3BUTHUIO  aOCTPaKTHOTO,
(hOpMaTEHO-JIOTMYECKOTO W KPEaTUBHOTO MBITIUICHUS, (DOPMUPOBAHUIO YMCHHIA
pacmo3HaBaTh TPOSBICHUS 3aKOHOB MATEMATHKH B HayKe, TEXHHKE U
rckycctBe. OOyyaromuecs: y3HaT O BBIIAIOUIUXCS Pe3yIbTaTax, MOJTYyYEeHHbBIX
B XOJI¢ Pa3BUTHsI MaTeMaTHUKN KaK HAyKH, M MX aBTOPaXx.

ConepxatenbHO-MEeTOAUYECKass JIMHUS «MHOXECTBa H JIOTMKa» B
OCHOBHOM  TIOCBAIIIEHA  dJJIEMEHTaM TEOpUM  MHOXKECTB. Teoperuko-
MHOXECTBEHHBIC TIPEICTABIICHUS TPOHU3BIBAIOT BECh KypC IIKOJBHOM
MaTeMaTUKU W TpeIararoT HanOoJiee YHHUBEPCATBHBIN SI3bIK, 00BETHMHSIIONTNI
BCEC pasleiabl MAaTEMATHKH W €€ TPWIOKCHWH, OHU CBSI3bIBAIOT Pa3HbBIC
MaTeMaTUYEeCKUe JUCUMIUIMHBI B e€auHoe Iienoe. [loaToMy BaXHO JaTh
BO3MOYKHOCTh IITKOJIBHUKY TOHHUMAaTh TEOPETHKO-MHOKECTBEHHBIH  SI3BIK
COBPEMCHHOM MAaTEMAaTHKH M WCIOJb30BaTh €r0 I BBIPAKEHUS CBOUX
MBICJIEH.

B xypce «Anrebpa u Hayajga MaTeMaTHYECKOTO aHAIU3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBBI MaTeMaTHYECKOTO MOJEIMPOBAHUS, KOTOpPHIE TIPHU3BAHbI
chopMHpOBaTh HABBIKM IOCTPOCHUS MOJEICH  pEalbHBIX  CUTYyaIHi,
WCCIICIOBAaHUST ATUX MOJEJIeM C TIOMOIbIO ammapara ajireOpel Hu
MaTeMaTHYeCKOTO aHaJIM3a U MHTEPIPETAIIUU TTOTYICHHBIX Pe3yabTaToB. Takue
3aJlaHusl BIUICTCHBI B KaXKIBIM W3 pa3/IesioB IMPOTpaMMbl, TOCKOJBKY BECHh
MaTtepHuan Kypca IMIHPOKO UCIIONB3YETCs TSl PEIICHHs TPUKIaAHBIX 3a1a4. [Ipu
pEIICHUM  peaNbHBIX  MPAKTHUYCCKUX  3a7ad  ydalmuecs  Pa3BHBAIOT
HaOJI0/1aTeIbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
WCIOJB30BaTh aHAJOTHIO, 0000IaTh UM KOHKPETU3UPOBATh MPOOJEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PEIICHHS TNPUKIAIHBIX 3a1a4
OpraHu3yeTcsi B Tpollecce HM3y4YeHHUs BCEX TeM Kypca «Asredpa M Hadalia
MaTeMaTHYECKOT0 aHAJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B ydeOHOM muiaHe Ha uW3ydeHHE Kypca ajreOphl M Hayajd MaTeMaTHYeCKOTo
aHaju3a Ha 0a30BOM YpOBHE OTBoAMTCS 2 yaca B Henelno B 10 kiacce u 3 yaca
B Hedemo B 11 kmacce, Bcero 3a jJBa rojga oOydeHuss — 170 wyacos.



COILEP KXAHUE YYEBHOI' O KYPCA
10 KITACC

Yuciia 1 BbIYMCTICHUS

PaunonaneHbie ynciaa. OOBIKHOBEHHBIE U JIECATHUYHBIE IPOOU, IPOLIEHTHI,
OeckOoHEUYHbIe TepuoaAnyYeckue aApoOu. Apudmernyeckue omnepanmuu ¢
palMOHAIBHBIMUA ~ YHCIIAMH, PeoOpa30BaHHs  YHUCJIOBBIX  BBIPAXKEHUMU.
[IpumeHeHnne napoOeil W MPOLEHTOB JUIsl PEUIEHUS NPHUKIAJHBIX 3a1ad W3
PAa3IMYHBIX OTPACIEN 3HAHUU U PEATbHOU KU3HU.

JlerictBuTenpHble 4yKcia. PanuoHanpHblE W UPPALMOHAIBHBIE YMCIIA.
ApudmeTrueckue omnepanud ¢ ACUCTBUTEIbHBIMU yuciaMu. [IpubnmxéHHbIC
BBIUMCIICHUsI, MpaBuia OKPYIJEHHs, MNPHUKHAIKA MW OLEHKA pe3ysbTaTa
BBIYMCIICHUAM.

Crenenb ¢ 1menbiM mnokasareneMm. CranpaptHas ¢opma  3amucu
JNEUCTBUTENBHOTO uyucha. Mcnonp3oBaHue mnoaxonsmer ¢Gopmbl  3amucu
JNEUCTBUTENBHBIX YUCEN I PEIICHUS NPAaKTHYECKUX 3a7a4 U IPEICTABIICHUS
JTAHHBIX.

ApudmMernyecknii  KOpeHb HaTypainbHOM  cremeHu. [ledicTBus ¢
apu(PpMETUYECKUMH KOPHSAMH HATypaJIbHOM CTEIEHHU.

CuHyc, KOCHMHYC M TaHI'€HC YHCIOBOIO aprymMeHTa. ApKCHHYC,
ApKKOCUHYC, ApKTAHTE€HC YUCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpazoBanrie  TPUTOHOMETPUYECKUX  BbIpaxkeHUd.  OCHOBHBIC
TPUTOHOMETPUUYECKHE (POPMYIIBI.

YpaBHEHHE, KOpEHb ypaBHEHUs. HepaBeHCTBO, pelIeHHE HEpPaBEHCTBA.
MeTton MHTEpPBAJIOB.

Pelenue uensix u 1poOHO-PALIMOHATIBHBIX YPABHEHUI U HEPABEHCTB.

Pemenne nppanoHaIbHBIX YPABHEHHUI U HEPABEHCTB.

Pemienne TpUroHOMETpUYECKUX YPAaBHEHUM.

[IpruMmeHeHne ypaBHEHMU M HEPABEHCTB K PEHICHUI0 MAaTEMATHYECKHUX
3a/1a4 ¥ 3a]a4 U3 pa3IMuHbIX 00JIacTell HAYKU U PEAIbHON KU3HHU.

DOyHKUMU ¥ TpaGUuKH

@yHkuuMsA, cnocoObl 3amanus QyHkuuu. ['paduk QyHknuu. BzanmnHO
oOpaTHbIe PYHKIUU.

OO6nacth onpenesieHrs 1 MHOXKECTBO 3HaueHui ¢pyHkuuu. Hynu QyHkimm.
[IpomexxyTku 3HAaKONMOCTOSAHCTBA. UETHBIE M HEUETHBIE (DYHKIIMH.

Crenennas GyHKUIHUS C HATYpaJIbHBIM U 1I€JIbIM TTOKa3zaresieM. E€ cBolicTBa
u rpauk. CBoicTBa U rpaduK KOpHS N-OM CTENEHHU.

Tpuronomerpruueckass OKpYKHOCTb, OINPEAECICHUE TPUTOHOMETPHUUYECKHUX
(yHKUMNA YUCIOBOTO apryMEHTA.

Hayaja MmaTeMaTH4ecKoro aHajamnsa

ITocaenoBaTeabHOCTH, COCOOBI 3aJIaHUs MIOCJIEAOBATEIILHOCTEN.
MOHOTOHHBIE MOCIIEIOBATEIIBHOCTH.

Apudmernueckass U reoMeTpUYEecKass  MPOTrpeccuu. becKOHEeYHO
yObIBaroiasi reomeTpuueckas mporpeccusi. Cymma OecKOHEYHO YOBbIBaroIeh
reoMeTpu4eckor nporpeccuu. @opmyia CIOXKHbBIX MPOLEHTOB. Vcnonb3oBanue
IPOTPECCUH ISl PELIEHUS PEATIbHBIX 3a]1a4 IPUKIIAJHOTO XapakTepa.

MHoxecTBa M JIOTHUKA



MHoOXecTBO, onepaiuu HaJl MHOkecTBaMU. [luarpammel Ditnepa—BenHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOTO amnmapara Jyisl OMUCAHUSI PeaIbHbIX
MPOIIECCOB U ABJICHUMN, IPU PEIICHUM 3a]1a4 U3 IPYTUX YYEOHBIX MTPEAMETOB.

Omnpenenenue, TeopemMa, CIeICTBHE, T0Ka3aTEIbCTBO.

11 KITACC

Yuciia ¥ BIYMCICHUSA

Harypanbpubie u nensle uncina. [Ipu3sHaku 1eIMMOCTH LENbIX YUCEN.

CreneHb ¢ paMOHAJIBHBIM NTOKa3aresieM. CBOMCTBA CTEEHH.

Jlorapudwm yncna. JlecaTuyHble U HaTypajJbHbIE JOrapru(MBI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BbIpaXEHU, COAEPKALIUX JTOTapu(MBbI.

[IpeoOpa3zoBaHue BbIpaKEHUH, COAEPKALIMX CTENEHH C PalMOHAIbHBIM
IIOKa3aTeIIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YpPaBHEHHS U HEPABEHCTBA.

Jlorapupmuyeckne ypaBHEHUS U HEPABEHCTBA.

CucreMbpl JIMHEMHBIX ypaBHEHHW. PemleHue npukIagHeIX 3amad ¢
ITIOMOUIBIO CUCTEMBI JINHENHBIX YPaBHEHUM.

CucTeMbl U COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHNUN U HEPABEHCTB.

[Ipumenenne ypaBHEHMHM, CHUCTEM M  HEPABEHCTB K  PELICHUIO
MaTeMaTUYECKHX 3a/ad W 3aJad U3 pa3dudHbIX O0JacTell HaAyKu M pealbHON
KU3HU.

DOyHKUMU U TpaGUuKH

Oyukuusa. Ilepuonmueckue Qynkuu. I[IpomMexKyTKM MOHOTOHHOCTHU
¢yHkuuu. MakcuMmymbl 1 MUHUMYMBI (hyHKIMH. Hanbosnbliee 1 HauMeHbIIee
3Ha4Y€HHUE (PYHKIIMU Ha MPOMEKYTKE.

Tpuronomerpuyeckue GyHKIUN, UX CBOMCTBA U rPadUKH.

oxasarenbHast u norapudmMudeckast GyHKIHH, HX CBOHCTBA U IPpapUKL.

Ucnons3zoBanne rpadukoB (QYHKUUMNA I pEIICHHUS YpaBHEHUH W
JIMHEWHBIX CUCTEM.

Ucnonb3oBanue rpadukoB (PyHKUUA OJi1 HUCCIEIOBAHUSI MPOIECCOB U
3aBUCUMOCTEM, KOTOpPbIE BO3HUKAIOT MPHU PEIICHUU 3a7ad U3 APYrUX YUEOHbBIX
MIPEAMETOB U PEAJIbHOMN KU3HMU.

Hayana mareMaTH4eCKOIo aHA/IU3a

HenpepsiBHble hyHKIIMH. MeTOA HHTEPBATIOB AJI PEIICHUS] HEPABEHCTB.

[IpousBogHass ¢ynkuuu. ['eomerpuueckuii W (PU3MYECKUN  CMBICH
IIPOU3BOJTHOM.

[IpousBoanbie  3neMeHTapHbIX  (yHKIMA. DOpMynbl  HAXOXKICHHS
IPOU3BOJIHON CYyMMBI, TPOU3BEECHUS U YACTHOTO (PYHKIUH.

[IpumMeHeHre TPOU3BOIHOM K MCCIIEIOBAHUIO (DYHKIIMI HAa MOHOTOHHOCTD
U JKcTpeMyMmbl. HaxoxneHue HaumOOJbIIEro W HAWMEHbBILIEro 3HAYCHUS
(GYHKUIHUU Ha OTPE3KE.

[IprMmeHeHne NpOW3BOAHOM Il HAXOXKIACHUS HAWJIY4Ilero PEuIeHus B
NPUKIAIHBIX 3aJadax, g ONPEACIICHUS CKOPOCTH MPOLECCa, 3aJaHHOIO
dbopmynoii unu rpaduKom.

[TepBooOpaznas. Tabnuiia nepBooOpPa3HbBIX.

WNurerpan, ero reomerpuueckuil W Quanyeckuii cmbici. Boluucnenue
UHTEerpaia 1o bopmyie Hprorona—IJleitonuna.



IHIJIAHUPYEMBIE PE3YJIBTATBI

OcBoenune ydeOHOTO mpenMera «MaTtemaTHKa» IODKHO 00ecIeunBaTh
JOCTUKEHHWE Ha YpPOBHE CpeaHero oOmero oOpa3oBaHUA —CIEAYIOUNIUX
JUYHOCTHBIX,  METAlpeAMETHBIX HW  TNPEAMETHBIX  00pa30BaTeIbHBIX
pE3yNIbTaTOB:

JIMYHOCTHBIE PE3YJIBbTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHUSI MPOTPaMMbl Y4EOHOTO TMpeaMeTa
«MareMaTuka» XapakTepu3yrOTCs:

I'pasxxtaHCcKOE BOCIIUTAHUE:

c(hOPMUPOBAHHOCTBHIO TIPAXJAAHCKOW TMO3UIMUA  OOydYaromerocss Kak
AKTUBHOI'O M OTBETCTBEHHOI'O WI€HA POCCHUMCKOIO OOIIECTBA, MPEACTaBICHUEM
O MAaTeMaTUYECKUX OCHOBaX (DYHKIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYD,
ABJICHUM, NPOLEAYp TPakJaHCKOro oOmecTBa (BBIOOpPHI, OMPOCHI W TP.),
YMEHHEM B3aUMOJICMCTBOBATH C COIIMATBLHBIMUA UHCTUTYTAMU B COOTBETCTBHUU C
uX (QYHKIUSIMHA U HA3HAUYCHHUEM.

[TarpuoTHyeckoe BOCIIUTAHUE:

chopMHPOBAHHOCTBIO  POCCHHCKOM  TPaXTAHCKOM  HMACHTHYHOCTH,
YBOKEHUS K MPOIUIOMY M HACTOSIIEMY POCCHUICKONM MaTeMAaTHKU, [IEHHOCTHBIM
OTHOUICHHEM K JOCTHXEHUSIM POCCUHUCKHMX MAaT€MaTUKOB M POCCHMCKOU
MaTeMaTUYECKOM IIKOJbI, K HCIIOJIb30BAHUIO ATUX JOCTHXKEHUM B APYrUX
HayKax, TEXHOJIOTHUAX, chepax SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOT'O BOCITUTAHUSL:

OCO3HaHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO Hapoaa;
c(hOPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, OSTUYECKOTO TOBEICHUS,
CBSI3aHHOTO C MPAaKTUYECKUM TMPUMEHEHUEM JIOCTUKEHUM HAyKu W
JEATEIbHOCThIO YUEHOr0; OCO3HAaHUWEM JIMYHOTO BKJIaJa B TOCTPOCHHE
YCTOWYUBOTO OYyAYIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOILICHHEM K MUPY, BKJIIOYAsi ICTETUKY MaTeMaTUYECKUX

3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, peleHnu, paccyXIEHUM;
BOCIIPUMMYHBOCTBIO K MATEMaTUYECKUM acCIleKTaM pAa3jIu4HbIX BHJIOB
UCKYCCTBA.

®u3nvecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHUS NPHUMEHSITh MaTEeMaTHYECKUME 3HAaHUS B
UHTEpecax 3J0pOBOrO0 M 0Oe3omacHoro oOpa3a >KM3HU, OTBETCTBEHHOIO
OTHOLIEHUSI K CBOEMY 3/I0POBBIO (30pOBOE MHUTAHHE, COATAHCUPOBAHHBIN
PEXKUM 3aHITHIN U OTIBIXA, PEryJsipHas pu3nuecKasi akTUBHOCTD); (PU3NYECKOTO
COBEPILIEHCTBOBAHMS, npu 3AHSTHIX CIIOPTUBHO-03/J0POBUTEIHHOM
NS TEIbHOCTBIO.

TpynoBoe BoCIUTaHHUE:

TOTOBHOCTBIO K TPYAY, OCOZHAHUEM LEHHOCTH TPYIOII00MS; HHTEPECOM K
paznuuyHbiM  cdepaM  TpodeccCHOHaTbHON  AESTENbHOCTH, CBS3aHHBIM C
MaTEMaTUKOW U €€ MPUJIOKEHUSIMH, YMEHHEM COBEpILATh OCO3HAHHBIA BBIOOD
Oynymieit mpodeccun M peasu3oBBIBaTh COOCTBEHHBIE >KU3HCHHBIC IUIAHBI,
FOTOBHOCTBIO W CIIOCOOHOCTBIO K MAaTeMaTUYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 Ha MPOTSHKEHUU BCEH >KM3HU; TOTOBHOCTBIO K aKTUBHOMY
YYaCTHIO B PEILICHUU MPAKTUYECKUX 3aJ1a4 MaTEMaTUYECKOM HapaBJIEHHOCTH.

DKOJIOrM4€CKOe BOCIIUTAHUE:



c(hOpPMHUPOBAHHOCTHIO IKOJIOTHYECKOW KYJIBTYPHI, IOHUMAHUEM BIIUSHUS
COLMAIBHO-D)KOHOMUYECKUX  IPOLECCOB HA COCTOSHUE MPUPOJHOU H
COLIMAJIBHOM Cpelbl, OCO3HAHMEM TIJIOOAJIBHOIO XapaKTepa 3KOJIOIMYECKUX
npoOJjieM; OpHEHTalMel Ha TMPUMEHEHWE MATEMAaTHUUYECKUX 3HAHUW IS
perieHus 3a1ad B 00JaCTH OKPYXKAIOIICH Cpenbl, TIIaHUPOBAHUS TTOCTYIIKOB U
OLICHK! UX BO3MOKHBIX MMOCJIEACTBHUM JJIsI OKPYKAIOIIEN CPEJIBL.

[lenHOCTH HAYYHOTO MO3HAHMUS:

c(hOpMHPOBAHHOCTHIO MHPOBO33PEHU, COOTBETCTBYIOILIETO
COBPEMEHHOMY VYpPOBHIO pa3BUTHUSI HAyKH U OOIIECTBEHHOW MPAKTUKH,
MOHUMAaHUEM MAaTeMaTHYEeCKOW HAYKH KaK c(hephbl YeTOBEYECKOM JACSITEIHHOCTH,
3TanoB €€ pa3BUTHS U 3HAYMMOCTH IS PA3BUTHUSI LUMBUIW3ALWH; OBJIAJCHUEM
SI3bIKOM MATEMATUKU U MAaTEMATUYECKOM KYJBTYPOU KaK CPEJICTBOM IMO3HAHUS
MHpA; TOTOBHOCTBIO OCYIIECTBIISITH NPOECKTHYIO M  MCCIENOBATENBCKYIO
NEATENbHOCTh UHANBUAYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpeaMeTHbIe pe3yabTaThl OCBOSHHUS MPOTPAMMBI yUeOHOTO TTpeaMeTa
«MaremaTuka» XapaKTEPUIYIOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMY,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elCcmeUAMU, YHUBEPCATbHBIMU Pe2YIAMUSHBIMU OCUCTNEUIMU.

1)  Vuueepcanvuvie no3nasamenvHuvle Oeticmeus,  0becneuudarOm
Gopmuposanue 6a308bIX KOSHUMUBHBIX NpoYeccos obyyarowuxcs (oceoenue
Memoo0o8  NO3HAHUS — OKpyxcailowe2o Mupa, HNpUMEHEeHUe  JO0SUYECKUX,
ucciedo8amenbCcKux onepayuil, ymeHuu pabomams ¢ ungopmayueti).

ba3oBrle Jornueckue neicTBU:

e BBISIBIISITh u XapaKTEepU30BaTh CYIIECTBEHHBIC MPU3HAKU
MaTeMaTUYECKUX OOBEKTOB, MOHATHM, OTHOIIIEHUN MEXy MOHSITUSIMU;
dbopmMyIUpoOBaThH ONPEAECTICHUS TOHSITHH; YCTaHaBJIUBATh

CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIMK, OCHOBAHUS JIsi 0000IIEeHNUS
Y CpaBHEHUS, KpUTEPHUH MPOBOJAUMOTO aHAIIN3A;

e BOCIPUHUMATH, (HOPMYIUPOBaTH M MNPeOOPA3OBBIBATH CYKICHHUS:
YTBEPAMUTENIbHbIE U OTpPULATENbHbIC, €IUHUYHBIC, YaCTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIBISATH MAaTeMaTHUYECKHME 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
MpPOTUBOpPEYMsT B (paKTaX, NAHHBIX, HAOIMIOACHUSAX U YTBEPXKICHUSX;
npeasiaraTh  KpUTEpUU 7 BBISIBJICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUNIL;

e JIeJaTh BBIBOJBI C MCIOJIH30BAHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX W
UHAYKTUBHBIX YMO3aKIIFOUEHHUM, YMO3aKIIIOUCHU 110 aHAJIOTUH;

e TMPOBOJAUTH  CAMOCTOSITEJIBHO  JIOKa3aTeIbCTBA  MATEMATUYECKUX
yTBEpKJIECHUW  (IpsiMble U OT  MPOTUBHOIO),  BBICTPAUBAThH
apryMeHTaIuIo, OPUBOJUTH  TMPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHbIE CYKJICHUS U BBIBObL;

e BbIOMpaTh CHOCOO perieHus: yuyeOHOW 3aiayu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHUs, BLIOMpATh HauboJiee MOAXOASANIMN C y4ETOM
CaMOCTOSITEJIbHO BbIIEJIEHHBIX KPUTEPHUEB).

ba3zoBbie nccienoBaTebCcKue ASHCTBUS:

e HCMOJBb30BATh BOMNPOCHI KAaK  HCCIEAOBATEIIbCKUNA  HMHCTPYMEHT
no3HaHus; (GOpMYIUPOBATH BONPOCH], (DUKCUPYIOIIKE MPOTUBOPEUUE,



mpo0JemMy, yCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH TUTIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIUI0, MHEHUE;

MPOBOAUTH  CAaMOCTOSITEIbHO  CIUIAHUPOBAHHBIM  DKCIICPUMEHT,
HCCJIEIOBAHUE II0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHUYECKOIro
00bEKTa, SBICHUS, IPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKITY
00bEKTaMH, SIBICHUAMHU, IPOLIECCAMU;

CaMOCTOATENbHO  (popMynupoBaTh OOOOIIEHUS ¥  BBIBOABI  I10
pe3ynbTaTaM MPOBEIEHHOTO HAOJIOICHUS, WUCCIEIOBAaHUS, OIICHUBATDH
JIOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0O000IICHUI;
MPOTHO3UPOBATh BO3MOKHOE PA3BUTHUE IMPOIECCA, a TAKKE BBIIBUTATh
MPENOJIOKEHHS O €70 Pa3BUTUHU B HOBBIX YCIIOBUSIX.

PaboTa ¢ uapopManmeii:

BBISIBIIATH JIePULIMTHI MH(DOPMALUH, JAHHBIX, HEOOXOIUMBIX ISl OTBETA
Ha BOIIPOC U ISl PELLICHHUS 3a]1a4K;

BBIOMpPAaTh HMH(MOpPMALMIO M3 HCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaJIM3UPOBATh, CHUCTEMAaTU3UPOBATh 151 MHTEPIIPETUPOBATH
MH(}OpMaALUIO PAa3TUYHBIX BUAOB U (POPM MIPENCTABICHHUS,
CTPYKTYpPUPOBAaTh HMH(MOpPMALMIO, MPEACTaBIATh €€ B Pa3IMYHBIX
(opMax, MILTIOCTPUPOBATH TpaUUIECKH;

OLICHMBATh  HAA&KHOCTh  MHPOPMALMU IO  CaMOCTOSITEIIBHO
c(hOpMYITUPOBAHHBIM KPUTEPUSIM.

2) Vuueepcanohvie KOMMYyHUKaGmMueHble Oelicmeus, 0becneuusaom
CHOPMUPOBAHHOCMb COYUATLHBIX HABLIKOB 00VUATOUWUXCSL.
OoO1ieHue:

BOCIIPUHUMATh M (OPMYJIUPOBaTh CYXACHHS B COOTBETCTBUHU C
YCIOBHUSIMU U LENSIMH OOUIEHUS; SCHO, TOYHO, IPAMOTHO BBIPAXKATh
CBOI0O TOYKY 3pE€HHMS B YCTHBIX M NHUCBMEHHBIX TEKCTax, JaBaTh
MOSICHEHUSI TI0 XOJy PEIICHMs 3a/1a4yd, KOMMEHTHUPOBATH MOJyYEHHBIN
pe3yJIbTaT;

B XO/€ OOCYXKIEHMs 3aJaBaTb BOIPOCHI IO CYILIECTBY OOCYy)KIaemMou
TEMbI, TPOOJIEMBI, pEIIAEMOM 3a/1au, BbICKa3bIBATh WU, HALICICHHbIC
Ha TOWUCK pEUIEHMS; COIMOCTAaBISATh CBOM CYXICHUS C CYXICHUSIMU
IPYrUX YYaCTHUKOB JIHMAJIOTa, OOHApYXUBATh pa3IMuM€ U CXOACTBO
MO3ULIUNA; B KOPPEKTHOU (opme QopMynHpoBaTh pa3zHOTIACUS, CBOU
BO3PAXKEHUS;

MPEACTABIATh  pE3yJbTaThl  pEUIEHUs  3aJayd, dSKCIEpPUMEHTa,
UCCJIEIOBaHMs, TMPOEKTa; CaMOCTOSTENbHO  BbBIOMpaTh  (dopmar
BBICTYIJIEHUS C Y4Y€TOM 3aJady TMpe3eHTaluh U OCOOEHHOCTEU
ayJIuTOPHH.

CoTpyIHHYECTBO:

NOHMMaTh U MCIOJIb30BaTh  MPEUMYIIEeCTBA  KOMAaHIHOH U
UHAMBUIYabHON paOOThl MPU PELICHUU y4eOHBIX 3a/1ay; NPUHUMATh
Helb COBMECTHOM  JI€ITENIbHOCTH, IUJIAHUPOBATh  OPraHU3AIUI0
COBMECTHOM paboThl, pachpenensiTh BUAbI padOT, JOTOBAPUBATHCA,
o0CyXJaTh TMpolecc U pe3ylbraT paboThl; 00001aTh MHEHUS
HECKOJIbKUX JIFOACH;

y4acTBOBaThb B TPYNINOBBIX (opmax paboTel (0OCyKIaeHus, OOMeH
MHEHUH, «MO3TOBbI€ IITYPMbD» M HHBIE); BBINOJHATH CBOI YacCTh
paboThl M KOOPAMHUPOBATH CBOM JACUCTBUS C JPYIMMHU YIICHAMH
KOMaH/Ibl; OLIEHMBATh Kaue€CTBO CBOEro BKJaJa B OOLIUN MPOAYKT IO
KpUTEPUSIM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHSI.



3)  Vuusepcarvnvie  pezynamuemnvie  Oelicmeus, — odecneuusaom
Qopmuposanue cMblCIO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.,

Camoopranuzanus:

COCTaBISTh IUIAH, AaJNTOPUTM pEIICHUs 3a/ladyd, BBIOMpATh CHOCco0
pelieHrss ¢ y4€TOM HMEIOUIUXCA PECYpCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBAaTh M KOPPEKTUPOBATH BApUAHThl PEUICHHH C y4ETOM HOBOH
uH(pOpMaInH.

CaMOKOHTpOJIb:

e BIAJCTh HABbIKAMU TIO3HABATENbHOM pedIeKCUM KaK OCO3HaHUS
COBEpIIaeMbIX  JEHCTBUH UM  MBICIUTEIBHBIX  MPOIECCOB, HX
pe3yNbTaToOB; BIAJNETh CHOCOOAMHU CaMOMPOBEPKH, CAMOKOHTPOJIA
mpolecca 1 pe3ysibTaTa pelieHusi MaTeMaTHIeCKON 3a1auu;

e TIPENBHUJIETH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh TpPH PEIICHUU
3aJa4i, BHOCHTH KOPPEKTHUBHI B JESATEIHHOCTH Ha OCHOBE HOBBIX
OOCTOATENbCTB, JAHHBIX, HAWJICHHBIX  OMIMOOK,  BBISIBICHHBIX
TPYAHOCTEM;

e OIICHMBATh COOTBETCTBHE pE3yJbTaTa IEIH M YCIOBHSIM, OOBICHSATH
MPUYUHBI TOCTIKEHUS WA HEJOCTHKCHHS PE3yIbTaTOB ACSITEIbHOCTH,
HAXOJHUTh OMIMOKY, 1aBaTh OIIEHKY MPHOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDI

OcBoeHne y4yeOHOTO Kypca «Auredpa W Hauyaja MaTEMaTHYECKOIO
aHajn3a» Ha YPOBHE cpeaHero oOiiero oOpa3zoBaHMs JIOJHKHO 00eCTeYrBaTh
JOCTIDKCHHE CISAYIOIMNX IPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

10 KUIACC

Yuciia v BBIYMCICHUSA

OnepupoBaTh TNOHATHUSAMHU: PALMOHAIBHOE W JEUCTBUTENIBHOE YHUCIIO,
OOBIKHOBEHHASI U IeCATUYHAS APOOb, IPOLEHTHI.

BoinonuaTe  apudmernyeckue  onepanmud ¢ palMOHAIBHBIMU U
NENUCTBUTEIBLHBIMHU YHUCIIAMHU.

BbIonHAT,  NpUONMKEHHBIE  BBIYMCICHMS,  UCIHOJIb3ys  IpaBuia
OKPYIJICHHMSI, IeTIaTh IPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUH.

OnepupoBarTh NOHATUSIMU: CTENEHb C LENBIM MOKa3aTeleM; CTaHAapTHAs
dopma 3amucu JEHCTBUTEIBHOTO YHCIA, KOPEHb HATypaJIbHOM CTEIEHU;
UCIIOJIb30BaTh MOJIXOJAUIYI0 (OpMYy 3amucu JIEWCTBUTENIbHBIX YHCEN IS
pelIeHMs MPAKTUYECKUX 3a7a4 U MPEACTABICHUS TaHHbIX.

OnepupoBaTh MOHATHSAMHU: CHHYC, KOCHHYC M TaHTE€HC HPOU3BOJIBHOIO
yrjia; MCMOJb30BaTh 3alKMCh MPOMU3BOJIBHOIO yrja 4Yepe3 oOpaTHbIe
TPUTOHOMETPUUYECKHE PYHKIUU.

YpaBHeHUS U HEPABEHCTBA

OnepupoBarh MOHATUSAMU: TOXKAECTBO, YPaBHEHUE, HEPABEHCTBO; LIEJIOE,
palMoHaNIbHOE, UppalMOHAIBLHOE ypaBHEHHUE, HEPaBEHCTBO;
TPUTOHOMETPUUYECKOE YPABHEHUE;

BoinonHsaTh Ipeodpa3oBaHusi TPUTOHOMETPUUYECKHUX BBIPAXKEHHM U pelaTh
TPUTOHOMETPUUYECKHUE YPABHEHUS.

BoInonHsaTh TpeoOpa3zoBaHus LENIbIX, PAIIMOHATBHBIX U UPPAlMOHAIBHBIX
BBIPAKEHU W  pellaTb OCHOBHBIE THUIIBI IIEJbIX, PAUUOHAIBHBIX H
UPPAaLOHAIBHBIX YPABHEHUI U HEPABEHCTB.



[IpuMeHATh ypaBHEHUS W HEPABEHCTBA MJIs PEIICHHS MAaTEMaTUYECKUX
3a]a4 U 3a]1a4 U3 pa3IMuHbIX 00JacTel HAyKH U PealbHOM JKU3HH.

MopenupoBaTh peajlbHbIE CHUTYallUM Ha S3bIKE anreOpbl, COCTABIIATH
BBIDQ)KCHMS, YpPAaBHEHMS, HEPABEHCTBAa IO YCJIOBHUIO 3aJadd, MCCIEI0BATh
IIOCTPOEHHBIE MOJEIIN C HCIIOIb30BAHUEM allllapara ajareopsl.

DOYyHKIUHN U TPAPUKHU

OnepupoBaTh TOHATUAMH: (YHKIHUSA, CIOCOOBI 3aJaHUsl (QYHKIIHH,
o0JjacTb OIpeaeNeHUs] U MHOXXECTBO 3HaueHu#d (yHkuuu, rpadux (yHKIUH,
B3aMMHO OOpaTHbIC (PYHKIIHH.

OnepupoBarh NOHATHUSAMHU: YETHOCTh M HEUYETHOCTh (PYHKIUU, HYJIH
(YHKIIH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBath rpaduku GyHKUIKN A pELICHUS] YpaBHEHUIA.

Crpoutb ¥ uHTaTh TpaQUKA JHHEHMHOW (YHKUHUH, KBaJAPATUUHOU
(YyHKUMU, CTENEHHON (PYHKIUU C LEIBIM [TOKa3aTEeIIEM.

Hcnons3oBath rpagukd (QyHKIUA [0 WUCCIEAOBaHUS MPOLECCOB U
3aBUCUMOCTEN MPH pElIeHUH 3a]a4 U3 APYTHX Y4eOHBIX MPEIMETOB U PEAIbHON
KU3HU; BbIpaXaTh (OpMyIaMHu 3aBUCUMOCTH MEK/y BEJIMYMHAMH.

Havaja maTeMaTH4eCKOro aHAJIHM32

OnepupoBaTh NOHATUSAMHU: TMOCIEAOBATEIBHOCTh, apu(pMeThyeckas u
reOMETpUYECKas MPOrPECCU.

OnepupoBath MNOHATUSAMHU: OECKOHEYHO YOBIBarollas TI'€OMETpUYecKas
Iporpeccusi, CcyMMa O€CKOHEYHO yObIBaIOLIe Fr€OMETPUYECKON IIPOIPECCUM.

3aJ1aBaTh NOCIEA0BATENBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA IMOCIEAOBATEIBHOCTEM M MPOIPECCUM IS
pelIeHus pealibHbIX 3a/1a4 IPUKJIAJHOIO XapaKTepa.

MHoKecTBa M JIOTMKA

OnepupoBath MOHATUAMH: MHOXKECTBO, ONEpallMy HaJ MHOKECTBAMH.

Hcnonb3oBaTh TEOPETHUKO-MHOKECTBEHHBIA —ammapar Jyisl  ONHCaHUs
peanbHBIX MPOLECCOB U SIBIECHUM, MPU PEUICHUU 3a7ad U3 JAPYTUX YYEOHBIX
MPEMETOB.

OnepupoBarh  MOHATUSMU:  ONpENEICHUE, Teopema,  CIEACTBHE,
J0Ka3aTeNbCTBO.

11 KUIACC

Yucia v BBIYMCICHUSA

OneprpoBaTh NOHATHSAMU: HATYypAJIBHOE, LEJNOE YHUCIO; HCIOIb30BaTh
IPU3HAKU JEIMMOCTH LEJbIX YHCEN, pPa3loKEHUE 4YHCiIa HAa MPOCThIE
MHOKUTENM U1 PELICHUS 3a1a4.

OrneprpoBatTh NOHATUEM: CTENIEHB C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBath NOHATUAMU: JIOTapu(PM YKCIIa, TECITUUHBIE U HaTypaJbHbIE
Jorapu@Msl.

YpaBHeHUS U HEPABEHCTBA

[IpumeHsaATh cBOlCTBAa CTENEHU ISl NPeoOpa3oBaHUSl BBIPAXKECHMUI;
OIIEPUPOBATH MOHATHUAMMU: [OKA3ATEIIBHOE YPAaBHEHUE U HEPABEHCTBO; peIIATh
OCHOBHBIE THUIIBI [T0KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BoinonsusaTe npeoOpa3oBaHUs BBIPAKEHUH, COAEpPKAIIUX JOrapuQMmsl;
OMepUpoOBaTh MOHATUSMU: JIOTApU(PMHUUECKOE YpaBHEHHE U HEPABEHCTBO;
peniaTh OCHOBHBIE THUIIBI JJOTapU(MUYECKUX YPABHEHHUI U HEPABEHCTB.

Haxonute pemennst npocTelnX TPUTOHOMETPUYECKUX HEPABEHCTB.



OnepupoBaTh NOHATUSAMU: CUCTEMA JIUHEHHBIX YPABHEHHUI U €€ PEIICHNUE;
HCIIOJIb30BaTh CHCTEMY JIMHEWHBIX YPAaBHEHWM I PEIICHUS MNPAKTUYECKUX
3az1ay.

Haxomute  pemeHuss OpoOCTEMIIMX  CHCTEM M COBOKYIHOCTEH
palMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB.

MopenupoBaTh peajlbHbIE CHUTYallUM Ha S3bIKE anreOpbl, COCTABIIATH
BBIPDO)KCHMSI, YPABHEHUWsS, HEPABEHCTBA M CHUCTEMBI [0 YCJOBHUIO 3a/1ayH,
HCCJIEN0BATh IOCTPOECHHBIE MOJIENN C UCIIOJIb30BAaHUEM anmnapara aareOpsl.

DOYyHKIUN U TPAPUKHU

OnepupoBarh MNOHATUSAMHU: NEPUOAMYECKAs (DYHKLIMS, MNPOMEXYTKH
MOHOTOHHOCTH ()YHKIIMH, TOYKH DOKCTpeMyma (YHKIUH, HauOOJbIIee U
HauMEHbIlIee 3HAa4YeHHs (PYHKIMHM HA TPOMEXKYTKE; HCIOJIB30BaTh HX IS
uccae10BaHus GyHKINHU, 3aJaHHON rpaduKoM.

OnepupoBath NOHATUAMU: TpaUKH MOKA3aTEIbHOM, JOrapuMUIEecKol 1
TPUTOHOMETPUUECKUX (DYHKIIMI; H300paxaTh UX Ha KOOPJAUHATHOMN MJIOCKOCTH
Y UCIOJIb30BATh JJIS PEIICHHS YPAaBHEHUI U HEPABEHCTB.

N300paxxatb Ha KOOPAWMHATHOM IIJIOCKOCTH TpaQuKd JTHHEHHBIX
YpaBHEHUH U UCIOJIb30BaTh UX JUIsl PEUICHUSI CUCTEMBI JIMHEWHBIX YPABHEHUH.

Ucnons3oBath rpadgukd (QyHKIMA [ HUCCIENOBAHUS IPOLECCOB H
3aBUCUMOCTEHN U3 APYTUX yY€OHBIX TUCIUIUIMH.

Hayaja MaTeMaTH4eCKOro aHaIM3a

OnepupoBaTh TNOHATHSAMHU: HeNpepbiBHas  (PYHKIUS; MPOU3BOJHAsS
(YyHKUMU; UCTIOJIB30BATh T€OMETPUUYECKUN U (PU3HUECKHUI CMBICIT TPOU3BOAHOM
JUISL PELLIEHUS 3a/1a4.

Haxonuth  OpoOW3BOAHBIE  3JEMEHTAapHBIX  (DYHKIMI,  BBIYUCIATH
MIPOU3BOHBIE CYMMBI, TPOU3BEICHNUS, YACTHOTO (PYHKIUH.

Ucnonb3oBaTh MPOM3BOAHYIO IS HCCIENOBaHUS  (QYHKIMKA  Ha
MOHOTOHHOCTh M 3KCTPEMYMbI, MPUMEHATHh PE3YJNbTaThl HUCCIENIOBAHUS K
MOCTPOCHUIO rpauKOB.

Hcnonb30BaTh MPOU3BOAHYIO NI HAXOXKIACHUS HAWJIYUIIETro PEIICHUS B
MPUKJIAAHBIX, B TOM YUCJIE COUMAIbHO-3KOHOMUYECKHX, 3aa4ax.

OnepupoBarh MOHATUSMU: TE€pBOOOpa3Has W MHTErpaji; IOHUMATh
reOMETPUYECKUN U (PU3NYECKU CMBICI UHTErpaia.

Haxonute mnepBooOpa3Hble 3lEMEHTapHbIX  (YHKUWNA;  BBIYUCIATH
unrerpai no gopmysie Herotona—JIeitonuna.

PemaTe npukiagHeie 3a1ayu, B TOM YHCIIE COUUATBHO-DKOHOMUYECKOTO U
¢u3nueckoro - xapaktepa,  CpeICTBAMM  MaTeMaTHYEeCKOro  aHaliu3a.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/
n

HanmenoBanmue pa3iesioB
U TeM NPOrpaMMmbl

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

DJIeKTpOHHbIe (LM (POBbIE)
o0pa3oBaTe/bHbIE pecypChl

MpmnoxecTBa
paHHOHaJIBHBIX nu
JIEHCTBUTEIILHBIX YHMCEII.
PaunoHaneHble ypaBHEHHS
1 HEpaBEHCTBA

14

OyHKIMYU U TpadUKy.
Crenens ¢ nensiM
nokasaresieM

ApudmeTnueckuiit KopeHb
N—Oi1 CTEIECHHU.
HppanuoHanpHble
YPaBHEHHUS U HEPABEHCTBA

18

Dopmyisl
TpuronoMerpuu. Tpuronom
€TPUYECKUE YPABHCHUS

22

ITocaenoBaTebHOCTH U
MIPOTPECCUH

[ToBTOpenue, 006001IEHNE,
cUCTeMaTH3alus 3HaHUH




OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68




11 KITACC

Ne
n/
n

HaunmenoBaHmue pa3aeioB
H TEM IIPOrpamMmMabl

KoauuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

JuiekTpoHHbIE (HUGPOBDbIE)
o0pa3oBaTejibHbIE PeCypPChI

Crenens ¢ paliMOHAIbLHBIM
MIOKa3aTeJIeM.
[TokazarenpHast PYHKIIHSL.
[Toka3zarenbHbIC ypaBHECHUS
Y HEPaBCHCTBA

12

Jlorapudmmueckas
GyHKIUS.
Jlorapudmuueckue
YPaBHEHHUS U HEPABEHCTBA

12

Tpuronomerpuueckue
(GYHKIMM U UX TpaQUKH.
Tpuronomerpuueckue
HEPABEHCTBA

IIpousBoHasl.
IIpuMeHeHne MpoU3BOAHOU

24

WHuTerpan u ero
IMPUMCHCHUA

CucreMsl ypaBHeHU

12

HatypanbHble u nenble
qucia

[ToBTOpenwue, 0600IIEHNE,

18




CUCTeEMaTHU3alus 3HaAaHUN

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

102







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne

~

Tema ypoka

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTn4yeckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchI

MHO)€eCTBO, ONepaIuy HaJl
MHOXeCTBaMu. JluarpaMmbl
Ditnepa—Benna

06.09

PannonaneHble yucna.
OOBIKHOBEHHBIE U
JeCSITUUHbIE TpOo0OH,
MPOIICHTHI, OECKOHEUHBIE
MepUOANYECKHE 1podu

07.09

Apudmernueckue onepanuu
C pallMOHAJILHBIMU YHCIIaMHU,
npeoOpa3oBaHMs YUCITOBBIX
BBIPA)KCHU I

13.09

[Ipumenenue apobeii u
MIPOLICHTOB JIJISl PEIICHMS
MPUKJIAJHBIX 3a/1a4 U3
Pa3INYHBIX OTpACIIEel 3HAHUI
U pEaJIbHOU KU3HU

14.09

[Ipumenenue apobeii u

20.09




MIPOLICHTOB JIJIsl PEIICHUS
MPUKJIAHBIX 3a/1a4 U3
pPa3IMYHBIX OTpacieil 3HaHU !
Y peaJbHOU KU3HU

JlelicTBUTEbHBIC YHCIA.

n I[Gf/iCTBHTG.HBHBIX YHUCCJI.

6 PanmonansHbie 1 21.09
HppaLMOHAIIbHBIE YHCIIa
Apudmernueckue onepanun

7 p f,b P 27.09
C ICUCTBUTEILHBIMH YK CIIaMHU
[TpuGmmxEHHBIC BEIYUCIICHNUS,
MpaBuiia OKPYTJIEHNUS,

8 p pyr. 28.09
MPUKHJIKA U OLIEHKA
pe3yJibTaTa BEIYMCIEHUN
ToxecTBa v TOX/I€CTBEHHBIC

9 04.10
npeoOpa3oBaHUs
YpaBHeHHUE, KOPEHB

10| P P 05.10
ypaBHEHUS
HepaseHctBo, pemienue

11 P P 11.10
HEpPaBEHCTBA

12 | Meron uHTEPBAJIOB 12.10
Pemrenue nensix u apo6HO-

13 palOHANBHBIX YPABHEHUHN U 18.10
HEpPABEHCTB
KonTponbHas pabota mo teme

14 | "MHoxecTBa pallOHaIbHbBIX 19.10




PauvoHansHbIE ypaBHEHUS U
HEpaBeHCTB"

15

OyHKIHS, CIOCOOBI 3aJaHMS
¢bynkuuu. Bzaumnao
oOpaTHbIe PYHKIUU

25.10

16

I'padux pyakmuu. O6macTb
OIIpeJIeICHUS] © MHOYKECTBO
3Ha4eHu pyHkuuu. Hymu
¢bynkuuu. [IpoMexyTkn
3HAKOIIOCTOSIHCTBA

26.10

17

YETHbBIE U HEYETHDIE
byHKIIUN

10.11

18

CrerneHs C 1eNnbIM
nokasareneMm. CtangapTHas
dhopma 3anucu
JNIEUCTBUTEIILHOIO YHCIIa

15.11

19

Hcnonp3oBaHue moaxoasmei
(dhopmbI 3anucu
JIEHCTBUTEIIBHBIX YHCEIT JIJIS
peLIeHNs TPaKTHYECKHUX
3a7a4 v MpeICTaBICHUS
JTAaHHBIX

16.11

20

CrenenHast GyHKIIHS C
HATypaJIbHBIM U LIEJIbIM
nokasarenem. E€ cBolicTa n

rpaduk

22.11




21

Apudmernieckuil KOpeHb
HATypaJbHOW CTENEHU

23.11

22

Apudmernieckuil KOpeHb
HATypaJbHOW CTENEHU

29.11

23

CaoiicTBa apuPpMETHICCKOTO
KOPHSI HATypaJbHOU CTEIeHH

30.11

24

CoiicTBa apumMeTnyeckoro
KOPHSI HATypalbHOU CTETIeHH

06.12

25

CoiicTBa apu(hMeTHIECKOTO
KOPHS HaTYpaJIbHOU CTETIIEHU

07.12

26

HeicTBus ¢
apu(pMEeTUIECKUMU KOPHSIMU
N—oM CTEIeHn

13.12

27

JeicTBus ¢
apupMETUYECKUMH KOPHIMHU
N—oM CTEIeHn

14.12

28

JleiicTBus ¢
apupMETHUYECKUMH KOPHIMHU
N—oii cTeneHu

20.12

29

JleficTBHS C
apupMETHIECKUMH KOPHIMHU
N—oii CTeIICHN

21.12

30

JleficTBHS C
apu(pMeTUYECKUMU KOPHIMU
N—oif CTeIICHN

27.12

31

Pemenue HppaluOHAJIbHBIX

28.12




YpaBHEHUH U HEPABEHCTB

Pemenne HUppalOHAJIbHBIX

32 . 11.01
ypaBHEHUH U HEPABEHCTB
Pemenne nppannoHaibHbIX

33 "pP 17.01
YpaBHEHUI U HEPABEHCTB
Pemenne uppannoHaibHbIX

34 "PP 18.01
ypaBHEHUI U HEPABEHCTB
Pemenue upparmoHanbHbIX

35 vpp 24.01
YpaBHEHU U HEPABEHCTB
CsoiicTBa u rpaduk KOpHS N-

36 | pacik kop 25.01
Ol cTeneHn
CoiicTBa 1 rpaduk KOpHs N-

37| pacuik iop 01.02
Ol cTeneHun
KonTponbHas pabota mo Teme
"Apudmernueckuit KopeHb N—

38 | oii creneHu. 02.02
WppatmonansHble ypaBHEHUS
Y HepaBeHCTBA"
CuHyc, KOCUHYC M TaHT€HC

39 e Y 08.02
YHUCJIOBOI'O apryMeHTa
CuHyc, KOCUHYC M TaHT€HC

40 ye Y 09.02
YHUCJIOBOI'O apryMeHTa
ApKCHHYC, apKKOCHHYC U

41 | apKTaHTEHC YUCIOBOTO 15.02

apryMeHTa




42

ApKCcUHYC, apKKOCHHYC U
ApPKTaHI'€HC YHUCIOBOTO
apryMmeHra

16.02

43

Tpuronomerpuueckas
OKPY>KHOCTb, OIIPEJIEIICHHUE
TPUTOHOMETPUYECKUX
(GyHKUIMH 4HUCIOBOTO
apryMmeHra

22.02

44

Tpuronomerpuueckas
OKPY>KHOCTb, OIIPEIIEICHHUE
TPUTOHOMETPUYECKHUX
(GyHKUIMH 4HUCIOBOTO
apryMmeHra

28.02

45

OCHOBHEBIE
TPUTOHOMETPHYECKHE

(bopMmyIbI

29.02

46

OCHOBHEBIE
TPUTOHOMETPUYECKHUE

bopMmyIbI

07.03

47

OCHOBHEBIE
TPUTOHOMETPHUICCKHE

(bopMmyIbI

14.03

48

OcCHOBHEIE
TPUTOHOMETPUIECCKHUE

(hopMyIibI

15.03

49

[IpeoOpa3zoBanue

04.04




TPUTOHOMETPUYECKUX
BBIPAKCHUI

50

[TpeoOpaszoBanue
TPUTOHOMETPUYECKUX
BBIPAKCHUI

05.04

51

[IpeobpazoBanue
TPUTOHOMETPHUYECKUX
BBIPa)KCHUI

11.04

52

[IpeobpaszoBanue
TPUTOHOMETPUYECKHIX
BBIPA)KCHUIN

12.04

53

[IpeobpazoBanue
TPUTOHOMETPUYECKHIX
BBIPa)KCHU I

18.04

54

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUH

19.04

55

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUH

25.04

56

Pemenne
TPUTOHOMETPUYECKUX
ypaBHEHUH

26.04

57

Pemenne
TPUTOHOMETPUYECKUX
ypaBHEHUH

02.05




58

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUU

03.05

59

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUH

10.05

60

KonTponbhas padota no teme
"®opMyJibl TPUTOHOMETPHH.
Tpuronomerpuueckue
ypaBHEHUS"

16.05

61

IlocnemoBaTeabHOCTH,
CITIOCOOBI 3aaHUS
IMOCJIEIOBATEILHOCTEIA.
MoHOTOHHBIE
MOCJIEI0BATEILHOCTH

17.05

62

Apudmernueckas u
reoMeTpuyecKasl Iporpeccuu.
Hcnonb3zoBanue nmporpeccuu
JUISL PELLIEHUS] PEATIbHBIX
3aJ1a4 IPUKIIAJTHOTO
xapakrepa

23.05

63

beckoneuHo yosiBaromas
TEOMETPUYECKAs] IPOTPECCHUs.
Cymma 0eckoHEeYHO
yOBIBAIOIIEH reOMETPUUECKOI
IIPOrpeccun

24.05




64

DopmyJia CIOKHBIX
IIPOLIEHTOB

30.05

65

DopmyJia CIOKHBIX
IIPOLIEHTOB

66

O0001enre, cucTeMaTH3alUs
3HAHHU 33 KypC ajareopsl U
Hayajl MaTeMaTH4YECKOro
ananmmza 10 kmacca

67

Hroroast KOHTpOJIbHAS
pabora

68

O06001enne, cucTeMaTH3alus
3HaHWi 3a Kypc anreOpbl U
HayaJ MaTeMaTHIECKOTO
ananmm3a 10 kmacca

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68




11 KITACC

N KonuyecTBo yacos DJIEKTPOHHbIE
°
Hara uudposbie
n/ Tema ypoka KoHnTpoubHbie IIpakTH4eckue
Bcero U3y4YeHHUs o0pa3oBaTe/bHbIE
n padoThI padoThI
pecypchbl

1 CreneHb ¢ paroOHaJIbHBIM 1

HoKasaresieM
2 CBoiicTBa cTENEHU 1

[IpeoOpazoBanue
3 BBIPAXEHUM, COIepIKaLINX 1

palMOHAJIbHBIE CTEIIEHU

[IpeoOpazoBanue
4 BBIPAKEHUM, COAEPIKALUX 1

palOHANIbHBIE CTEIIEHU

[IpeoOpazoBanue
5) BBIPAKEHUM, COAEPIKALUX 1

palOHAJIbHBIE CTEIIEHH
6 [Toka3zarenbHblE ypaBHEHUS L

Y HEpaBEHCTBA
7 [Toka3zarenbHbIE ypaBHEHUS L

U HEpaBEeHCTBA
8 IToka3aTenbHbIE ypaBHEHUS L

U HEpaBEeHCTBA
9 IToka3aTenbHbIE ypaBHEHUS L

Y HEpaBEHCTBA




10

IToka3aTenbHbIe ypaBHEHUS
Y HEPaBEHCTBA

11

[TokazarenpHas GyHKIHA,
e€ cBoiicTBa U rpadukx

12

KonTponbhas pabota no
teme "CreneHs C
palroHaIbHBIM
[IOKAa3aTeJIEM.
[TokazarenpHast PYHKIIHSL.
IToka3aTenbHbIC ypaBHEHUS
1 HepaBeHCTBA"

13

Jlorapudm ymncna

14

JlecaTU4YHBIE U
HaTypaJbHBIE JIOTapUPMBI

15

[TpeoOpa3zoBanue
BBIPAXCHUH, COJIEPIKAIINX
JorapuQmbl

16

[TpeoGpa3oBanue
BBIPAKCHUH, COJIEPIKAIINX
Jorapupmbl

17

[Tpeobpa3zoBanue
BBIpa)KEHUI, coflepKaIux
Jorapupmbl

18

[Tpeobpa3zoBanue
BBIPAXKEHUM, COJIEPHKAITUX
Jorapupmbl




19

Jlorapugmuueckue
YPaBHEHUS U HEPABEHCTBA

20

Jlorapugmuueckue
YPaBHEHUS U HEPABEHCTBA

21

Jlorapudpmudeckue
yYpaBHEHHSI U HEpABEHCTBA

22

Jlorapudmuueckue
YpaBHEHHUS U HEPABEHCTBA

23

Jlorapudmmueckas
byHKMs, €€ CBOWCTBA U

rpaduk

24

Jlorapudmmueckas
¢byHK1M, €€ cBOMCTBA U

rpaduk

25

Tpuronomerpuueckue
(GyHKIIMM, UX CBOWCTBA U
rpaduku

26

Tpuronomerpuueckue
(GYHKIIMH, UX CBOWCTBA U
rpaduxu

27

Tpuronomerpuueckue
(GyHKIIMH, UX CBOWCTBA U
rpaduxu

28

Tpuronomerpuueckue
(GyHKIIMH, UX CBOWCTBA U
rpaduxu




29

ITpumepst
TPUTOHOMETPUYECKUX
HEPABCHCTB

30

ITpumepsl
TPUTOHOMETPUYECKUX
HEPaBEHCTB

31

ITpumepst
TPUTOHOMETPUYECKUX
HEPaBEHCTB

32

[Tpumepsl
TPUTOHOMETPUUYECKUX
HEPABEHCTB

33

KonrponbHas pabora no
teme "Jlorapudmuueckas
GyHKIUS.
Jlorapudpmuueckue
yYpaBHEHUS U

HepaBeHCTBA. Tpuronomerp
n4eckue QyHKIUU U UX
rpa¢uku. Tpuronomerpuue
CKH€ HepaBeHCTBA"

34

HenpepoiBHble QyHKIINN

35

Meto MHTEpBaIOB AJIst
pelIeHNs] HEPAaBEHCTB

36

Meroa uHTEpBaJIOB JUIst
pEIICHUS] HEPABEHCTB




37

[TpousBomHas GPyHKIIHH

38

[TpousBoaHas GyHKIMH

39

['eomeTpuyeckuii u
buznyecKuit CMbICI
MIPOU3BOIHOM

40

['eomeTpuyeckuii u
(bU3UYECKUN CMBICIT
MPOU3BOTHOM

41

IIpousBoaHbIE
3JIEMEHTAPHBIX (PYHKIUH

42

IIpousBoaHbIE
AIIEMEHTAPHBIX (HYHKIIHNA

43

[Tpou3BoiHas CyMMBI,
IIPOU3BE/IEHUS, YACTHOTO

byHKIMMA

44

[Tpou3BoiHas CyMMBI,
IIPOU3BENIEHUS, YACTHOTO

byHKIMMA

45

[Tpou3BoiHas CyMMBI,
IIPOU3BENIEHUS, YACTHOTO

byHKIMMA

46

ITpumeHeHne npon3BOIHON
K UCCIIEIOBaHMIO (DYHKITHIA
Ha MOHOTOHHOCTb U

KCTPEMYMBI

47

ITpumeHeHne npon3BOAHON




K UCCIICIOBAHUIO ()YHKITUI
Ha MOHOTOHHOCTH U
9KCTPEMYMBI

48

IIpuMeHeHne Mpou3BOIHOU
K UCCIICIOBAHUIO ()YHKITUI
Ha MOHOTOHHOCTb U
IKCTPEMYMBI

49

IIpuMeHeHne npou3BOAHON
K UCCIICIOBAHUIO ()YHKITUI
Ha MOHOTOHHOCTb U
IKCTPEMYMBI

50

Haxoxnenue HanOoJbIIero
U HAMMCHBIIICI'O 3HAYCHU A
(GyHKIIMHM Ha OTpe3Ke

o1

Haxoxnenune HanOoJIbIIIEro
1 HAMMCHBIICTO 3HAYCHUA
(GyHKIIMHM Ha OTpe3Ke

52

Haxoxaenune HanOoIIbIIIEro
1 HAMMCHBIICTO 3HAYCHUA
(GyHKIIMHM Ha OTpe3Ke

53

Haxoxnenne HanOobIIero
1 HAUMCHBUICTO 3HAYCHUA
(GyHKIIMM Ha OTpe3Ke

54

Haxoxnenne HanOobIIero
Y HaMEHBILIEr0 3HAYECHUS
(GyHKIIMM Ha OTpe3Ke




55

Haxoxneaue HanboJbIIero
M HAUMEHBIIIETO 3HAYCHUS
(GYHKIIMH Ha OTPE3KE

56

IIpuMeHeHne Mpou3BOIHOU
JUTSL HAXOXKJICHUS
HAWIYYIIero peeHus B
MPUKIIAIHBIX 3a7a4ax, JJIs
oTpezieNieHus: CKOPOCTH
mpolecca, 3a1aHHOTO
dbopmynoit unu rpadpukom

57

KoHTtposbHas padoTa mo
teme "IIpousBoHast.
[Ipumenenue
MPOU3BOJHOMN"

58

[TepBoobpaznas. Tabnuma
epBOOOPA3HBIX

59

[TepBoobpaznas. Tabauna
NepBOOOPA3HBIX

60

Wurerpai,
T€OMETPUYECKUHN U
buznyecKuit CMbICI
MHTETpaa

61

Wurerpai,
T€OMETPUYECKUI U
buznyecKuit CMbICI
UHTETpaa




62

Wurerpai,
F€OMETPUYECKUHN U
(bu3nuecKkuit cMbICI
MHTETpaa

63

Brrunciienue unrerpaia no

dbopmyie
Herorona—JleliOuuia

64

Brrunciienue narerpana no

dbopmyie
Herorona—Jleiibaumna

65

Brrunciienue narerpana no

dbopmyie
Herorona—Jleiibauna

66

Brrunciienue naterpana mno

dbopmyie
Herorona—JleitOnuma

67

Cucrembl TUHEHHBIX
ypaBHEHUU

68

CucreMbl TUHENHBIX
yYpaBHEHUN

69

Pemenne nmpukiagHeIx
3a/1a4 ¢ IIOMOILBIO
CUCTEMBI JINHEWHBIX
yYpaBHEHUN

70

Pemenne nmpukiagHeIx
3a/1a4 C IIOMOLLBIO




CUCTEMBI JIMHENHBIX
ypaBHEHU I

71

CucreMsl U COBOKYITHOCTH
LIEJIbIX, PALIUOHAJIbHBIX,
UPpaLMOHAIIbHBIX,
[10Ka3aTeNbHbIX,
J0rapupMHUECKUX
YpaBHEHU U HEPABEHCTB

72

CucreMsbl ¥ COBOKYITHOCTH
LEJIbIX, PALlUOHAJIbHBIX,
UppalMOHATIBHBIX,
HOKa3aTeJbHbIX,
J0rapupMHUECKUX
YPaBHEHUI U HEPABEHCTB

73

CucreMbl 1 COBOKYITHOCTH
LEJbIX, PALIMOHATBHBIX,
UPPALMOHATIBHBIX,
MIOKa3aTeNbHbIX,
JorapupMUUECKUX
YpaBHEHUI U HEPABEHCTB

74

CucreMbl ¥ COBOKYITHOCTH
LEJbIX, PALIUOHATIBHBIX,
UpPpaLMOHATIBHBIX,
MTOKa3aTeNbHBIX,
JorapupMUUECKUX
YpaBHEHUI U HEPABEHCTB

75

Hcnonp3oBanue rpadukoB




(GyHKUMN 1715 pereHus
YPaBHEHUU U CUCTEM

76

Hcnonb3oBanue rpadukoB
GYHKIUH 1S peIeHUs
YpPaBHEHUU U CUCTEM

77

[IpumeHeHnue ypaBHEHUH,
CHCTEM U HEPaBEHCTB K
PEUICHUI0 MAaTEMaTHYECKUX
3a/1a4 U 3a/1a4 U3
pa3IUyYHbIX 00JslacTen
HAyKH U peasibHOM KU3HU

78

KonTponbhas padota no
teme "HuTerpan u ero
npuMeHeHus. CucremMsl
ypaBHeHHH"

79

Harypanbnsle u nensie
yucia B 3aJa4ax U3
pEATBHOM KU3HU

80

Harypanbnsle u nensie
yucia B 3aJa4ax U3
peanbHON KU3HU

81

HarypanbHble u niensie
yyucia B 3aJa4ax U3
peanbHON KU3HU

82

HpI/ISHaKI/I JACITUMOCTHU
OEJIBIX YUCECII




83

IIpusHaku genumoctu
LEJIBIX YUCEI

84

IIpusHaku genumoctu
LIEJIBIX YUCEI

85

[ToBTOpEeHmE, 0600IICHUE,
CHUCTEMaTU3aIUsl 3HAHHH.
YpaBHeHus

86

[ToBTOpEeHME, 0000IICHUE,
CHCTeMaTU3alys 3HAHMIA.
YpaBHeHud

87

[ToBTOpEeHME, 0000IICHUE,
CHCTeMaTU3alys 3HAHHI.
YpaBHeHUA

88

[ToBTOpenue, 06001IIEHNE,
CHUCTEMAaTU3aIUsl 3HAHHH.
YpaBHeHus

89

[ToBTOpenue, 0600IIEHNE,
CHCTeMaTHU3alysl 3HAHH.
YpaBHeHus

90

[ToBTOpenwue, 0600IIEHNE,
CUCTEMAaTH3aIHs 3HAHWMN.
YpaBHeHUs

91

[ToBTOpenme, 0600IIEHNE,
CUCTEMAaTH3aIHs 3HAHWN.
HepaseHcTBa

92

[ToBTOpenwue, 0600IIEHNE,




cucTeMaTu3alys 3HaHuH.
HepasencrBa

93

[ToBTOpenwue, 0600mIeHNE,
cUCTEeMaTH3aIs 3HaHUM.
HepasencrBa

94

[ToBTOpEHmE, 0600IICHUE,
CHCTEMAaTH3aIus 3HAHUMA.
HepasencrBa

95

[ToBTOpEeHME, 0000IICHUE,
CHUCTEMAaTU3aI1s 3HAHHH.
CucreMsl ypaBHEHUN

96

[ToBTOpEeHME, 0000IICHUE,
CHUCTEMAaTU3aIUs 3HAHHH.
CucreMsbl ypaBHEHU

97

[ToBTOpenue, 06001IEHNE,
CHUCTEMaTH3alMs 3HAHMIA.
DyHKIMHU

98

[ToBTOpenue, 06001IIEHNE,
CHUCTEMaTH3alMs 3HAHWA.
DyHKIMHU

99

Ntorosas KOHTpOJIbHAS
pabora

100

Ntorosas KOHTpoOJIbHAS
pabora

101

O60061I€EHNE,
cUCTeMaTHU3alusd 3HaHUH 3a




Kypc anreOpbl 1 Haval
MaTEMAaTHYECKOTO aHaIn3a
10-11 ximaccoB

O0001menue,
CUCTEMAaTH3alUs 3HaHUH 3a

102 | kypc anreOpbl 1 Haval 1
MaTeMaTHYECKOTr0 aHaIn3a
10-11 knaccos
OBLIEE KOJIMYECTBO 102

YACOB 110 I[TPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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HOACHUTEJIBHAS 3AIIMCKA

AnrebOpa sBISETCSA OJHUM W3 ONOPHBIX KYpPCOB OCHOBHOTO OOIIEro
oOpa3oBaHusA: OHa OOECHEYMBAECT W3Y4YEHUE JPYIHMX JUCHUIUIMH, Kak
€CTECTBEHHO-HAYYHOT0, TaK H TyMaHUTApHOTO IIUKJIOB, €€ OCBOCHHE
HEOOXOMMO I TPOJOJDKEHUST 00pa30BaHWS M B IOBCEIHEBHON JKH3HHU.
PazButne y oOyd4aromuxcsi Hay4YHBIX NPEACTABICHUNA O TMPOUCXOKICHUH WU
CYIIHOCTU aire0pandyeckux abCTpakInuid, Cloco0e OTpaKEeHUs MaTeMaTHUYEeCKON
HAyKOH SIBIICHUH W MPOIIECCOB B MPHUPOJIE U OOIIECTBE, POJIU MATEMATHUECKOTO
MOJCIIUPOBAHUS B HAyYYHOM TIO3HAHMM W B TMPAKTUKE CIIOCOOCTBYET
(GOpMHUpPOBAHUIO  HAYYHOTO  MHPOBO33PCHHS W  KA4eCTB  MBIIUICHUS,
HEOOXOIUMBIX Il ajanTalldd B COBPEMEHHOM ITM(GPOBOM  OOIIECTBE.
N3yuyenue anreOpbl oOecrieunBaeT pa3BUTHE YMEHUs HaOJI0/1aTh, CPAaBHHUBATH,
HaXOAUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIIUICHHS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATh CBOW JICHCTBHUS M BBIBOABI, ()OPMYITHPOBATH
yTrBepkaeHuss. OCBoeHHE Kypca anreOpbl o0ecreuynBaeT pa3BUTHE JIOTHYECKOTO
MBIIIJICHUST OOYYarONIUXCS: OHHM HCIIONB3YIOT JISAYKTHUBHBIC M WHIYKTHBHBIC
paccykaeHusi, 0000IIeHNe ¥ KOHKPETU3aINI0, a0CTparupoBaHUE U aHAJIOTHIO.
OOyuenue anreOpe mpeanoyiaracT 3HAYUTEIBHBIA O0BEM CaMOCTOSTEIBHON
JCATEIPHOCTH OOYYaOIIUXCs, TOITOMY CaMOCTOSATEIBLHOE PECIICHHE 3a]1a4
SIBJIICTCS peau3aluei 1eATeIbHOCTHOTO MTPUHITUIIA O0YUCHHS.

B crpykType mporpamMmbl yueOHOro Kypca «AjreOpa» Jjisi OCHOBHOTO
obmero oOpa3oBaHHMsI OCHOBHOE MECTO 3aHHMAIOT  COJEPIKATEIBHO-
MeTonuYeckue JuHUU: «YUucma U BbIYMCIECHUS», «AlnreOpanyeckue
BBIp@KEHUS», «YpaBHEHUS U HepaBeHCTBa», «Dynkuummy. Kaxmas u3 3THX
coJiepKaTeIbHO-METO/IMYECKUX JIMHUM Pa3BUBAETCS HA MPOTSHKEHUH TPEX JIET
U3Y4EHHs Kypca, B3aUMOJICUCTBYS C APYTMMH €ro JUHUIMHU. B Xone usyueHus
y4eOHOro Kypca OOy4alolmuMcs TPHUXOAMUTCS JIOTUYECKH  PacCykAaTh,
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBSI3U € 3TUM B Mporpammy
yueOHOro Kypca «AnredOpa» BKIIOYEHBl HEKOTOpPhIE OCHOBBI  JIOTHKH,
Ipe/ICTaBIIEHHBIE BO BCEX OCHOBHBIX pa3/ieliax MaTeMaTH4YEeCKOro 00pa3oBaHUsA
U CIOCOOCTBYIOIIME OBJAJCHUIO OOYYaIOIMMHUCS OCHOB YHHBEPCAIBHOTO
MaTeMaTU4ecKoro si3bika. CopepKaTeNnbHOW M CTPYKTYPHOM OCOOEHHOCTHIO
y4eOHOTro Kypca « Anredpay SBISIeTCS] €r0 MHTETPUPOBAHHBINA XapaKTep.

Conepxxanne nuHUM «Uuclia W BBIYUCICHUS» CIY)KHUT OCHOBOHM st
JaNbHEWIIEr0o  W3Y4YeHHs  MAaTeMaTHKH, CIOCOOCTBYET  pPa3BUTHIO Yy
oOydJarommxcs  JOTHYECKOTO  MBIIIICHUS,  (OPMHPOBAHUIO  YMEHUS
MOJIb30BAThCSl AITOPUTMAMH, a TAKXKE MPUOOPETCHHUIO MPAKTUIECKUX HABBIKOB,
HEOOXOUMBIX NJiIsi TOBCEIHEBHOW >KM3HU. Pa3BuUTHE TOHATHS O YHWCIE Ha
YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS CBS3aHO C pAlMOHAIBHBIMH M
UppAllMOHANBHBIMA ~ YHCIIaMH,  (OPMUPOBAHHEM  TPEACTABICHHA O
JICUCTBUTEIHLHOM YHCIIC. 3aBEpIICHUE OCBOCHUSI YMCIOBOW JIMHUM OTHECEHO K
cpeaHeMy o01ieMy 00pa3oBaHHUIO.

Conepxanue JByX ainreOpamyeckux JUHUA — «AJreOpanueckue
BBIPAKEHUS» U «YPaBHEHHUS M HEPABEHCTBA» CIOCOOCTBYeT (DOPMUPOBAHUIO Y
OoOydJarommxcs MaTEeMaTHYECKOTO ammapara, HEOOXOJUMOTO ISl pelIeHUs
3alad MaTeMaTHK{, CMEXKHBIX MPEIMETOB U TPAKTUKO-OPUEHTHPOBAHHBIX
3amady. Ha ypoBHEe OCHOBHOTO 00mIero o00pa3oBaHMsl y4eOHBIM MaTepHal
TPYNIUPYETCS BOKPYT PAlMOHAIBHBIX BBIpAXKEHUH. AnreOpa IeMOHCTPHUPYET
3HAYEHNE MATEMATHUKH KaK S3bIKa ISl TIOCTPOCHHSI MAaTEMaTHYECKUX MOJIEICH,
OTIMCaHMsI TIPOIECCOB U SABJICHUI pealbHOTO Mupa. B 3a1aun oOyueHus anredpe



BXOJIAT TaKXe JajlbHellllee pa3BUTUE aAJITOPUTMUYECKOTO  MBIIUICHHUS,
HE00XOIMMOTr0, B YACTHOCTH, JUIsl OCBOCHHSI Kypca MHPOPMATUKH, U OBJIAJICHHUE
HaBbIKaMH JE€IYKTHUBHBIX paccyxkiaeHuil. [IpeoOpa3zoBanue CUMBOJIBHBIX (pOpM
CIOCOOCTBYET Pa3BUTHUIO BOOOPAXKEHHUsS, CIOCOOHOCTEM K MaTeMaTUYECKOMY
TBOPYECTBY.

Copepxxanne  (yHKUMOHAIBHO-TPA(PUUYECKON JUHUM  HALIEJIEHO HA
MOJIydeHHe OOydYalolMMHUCA 3HAaHUM O (QYHKOUSAX Kak  BakHeHIein
MaTeMaTUYecKOl MOJENH ISl ONMUCAaHUS M HUCCIEAOBAHMUS Pa3HOOOpa3HbIX
MpOLIECCOB M SBIEHUMH B mpupoje u obuiectBe. M3yueHue Marepuana
CIOCOOCTBYET Pa3BUTHIO Yy OOYYAIOIIMXCS YMEHHs HMCHOJb30BaTh Pa3IUYHbIC
BBIpPAa3UTENIbHBIE CPEACTBA SI3bIKA MATEMAaTHKU — CJIOBECHbIE, CUMBOJIMYECKUE,
rpaduueckre, BHOCUT BKJIaJ B (GOpPMHpPOBAHUE TMPEACTABICHUN O pOIH
MaTEMaTUKU B PA3BUTHU LIUBUIIN3ALIUU U KYIbTYPHI.

CornacHo ydeOHOMY IUlaHy B 7-9 Kiaccax M3ydyaercsi y4eOHbIH Kypce
«Anredpay», KOTOPBIA BKJIIOYAET CIAEAYIOIINE OCHOBHBIE pa3/ieibl COACPKAHMUS:
«Yucna u BBIYUCICHUS», «ANreOpanyeckue BBIPAXKEHUS», «YpaBHEHUS U
HEPAaBEHCTBa», «DYHKITUNY.

Ha wusyuenue ydeOHOro Kypca «Aunrebpa» orBoautcsa 306 udacoB: B 7
kiacce — 102 yaca (3 gaca B Hezento), B 8 kinacce — 102 yaca (3 vaca B Hefienio),
B 9 KJacce — 102 yaca (3 gaca B HEJIENI0).



COIEPKXAHUE OBYYEHUA
7 KIIACC

Yuciaa v BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE U JIECSITUYHBIE, IEPEX0] OT OAHOU (HOPMBI 3aKCH
npobeit k gpyroil. [loHsATHe palnUOHAIBHOIO 4YHCIa, 3alkCh, CpPaBHEHHE,
yIOPSIOYUBAHUE pAlMOHATBHBIX uHcell. ApudpMerudeckue JeUCTBUS C
palMOHANBHBIMYA YHCIIaMU. PellieHne 3a1ad U3 peasibHOM MPakTUKU Ha 4YacTH,
Ha JpoOu.

CrerneHb ¢ HaTypaldbHBIM IOKa3aTEJIEM: OIpejesieHne, MpeoOpa3oBaHue
BBIPDAXKCHUN Ha OCHOBE OIpEeCHUs, 3amuch OONbIUX uuced. [IpoiueHTsl,
3aMuCh MPOIEHTOB B BHUJE APOOU M JApOOU B BUJE MPOIEHTOB. Tpu OCHOBHBIC
3a7]a4u Ha MPOLICHTHI, PEIICHUE 3a]1a4 U3 PeabHOMN MPAKTUKH.

[IpumeHeHnE TPU3HAKOB JACIUMOCTH, PA3JIOKEHUE HAa MHOKUTEIH
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCMMOCTH, B TOM 4HCle TmpsMmas ©  oOpaTHas
PONOPIIMOHATIBHOCTH.

AJire0panyvecKune BbIPasKeHH s

IlepemeHHble, YUCIOBOE 3HAYECHUE BBIPAXKEHUS C  MEPEMEHHOM.
JlonycTMble 3HAUY€HUsI TNEpeMEHHBIX. [IpeacTaBiieHME 3aBUCUMOCTH MEXITY
BeTUYMHaAMH B Buje (Gopmynsl. Beraucienus no dopmynam. [IpeoGpazoBanue
OYKBEHHBIX BBIPOKCHUH, TOXJICCTBEHHO paBHbIC BBIpAXECHUS, IIpaBUiia
npeoOpa3oBaHUsi CyMM M TPOU3BEICHUM, MpaBWia pPacKpbhITUS CKOOOK U
NpUBEICHUS TOJJOOHBIX ClIaraeMbIX.

CBoIICTBa CTENIEHU C HATYypaJIbHBIM ITOKA3aTEIIEM.

OnHowreHnsl u  MHoroujeHbl. CteneHb MHorowieHa. (CloeHue,
BBIUMTAHUE, YMHOKEHUE MHOTOWICHOB. @OpMYJIbI COKPAIIEHHOTO YMHOKECHUS
KBaJAparT CyMMbl M KBajgpaT paszHoctu. Dopmyna pa3HOCTH KBaApaToB.
Pa3noxeHre MHOTOYJI€HOB HA MHOXKHUTEIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUE, KOpEHb ypaBHEHUS, MpaBujia IMpeoOpa3oBaHUsS ypaBHEHUS,
PaBHOCUJIBHOCTh YPaBHEHUH.

JluHelHOE ypaBHEHUE C OJTHOW IMEPEMEHHOW, YUCIIO KOPHEH JIMHEWHOTO
ypaBHEHUSA, pEILICHUE JUHEWHBIX ypaBHeHUH. CocCTaBlIeHHE YpaBHEHMM IO
YCIJIOBHIO 3a7a4uM. PenieHne TeKCTOBBIX 3a/1a4 C IOMOILBbIO YPaBHEHUH.

JluneitHoe ypaBHEHHE C JBYMs TEpeMEHHbIMU M ero rpaduk. Cuctema
JIBYX JIMHEHMHBIX YpPaBHEHHM C JBYMs IN€peMEHHbIMU. Pemenue cucrem
ypaBHEHUI CrOCOOOM TOACTaHOBKHU. [IpuMepsl perieHus TEKCTOBBIX 3a7ad C
MMOMOII[BIO0 CUCTEM YPaBHEHUM.

DyHKIUMN

Koopaunara touku Ha npsmou. YwucioBsle npomexyTku. PaccrosiHue
MEXIY JBYMSI TOUKAMU KOOPJIMHATHOMW MPSIMOMU.

[TpsimoyronbHas cuctema koopausaat, ocu OX u Oy. AGciucca U opauHaTa
TOYKM Ha KOOPAWMHATHOM TUIOCKOCTH. [lpumepsl TpadukoB, 3aTaHHBIX
dopmymnamu. Utenne rpadMkoB peanbHbIX 3aBucuMocTel. [lonarue dyHKImn.
I'padpux dynkmuu. CoiictBa (yuknmit. Jlunehinas ¢yakuus, e€ rpaduk.
I'paduk dysknuu y = [X|. ['padmyeckoe penieHne JIMHEHHBIX YpaBHCHUH W
CHCTEM JIMHEWHBIX YPaBHECHUM.

8 KIIACC



Yuca 1 BbIYMCICHUS

KBaapatueiii kopeHp u3 uucna. lloHarue o0 HppalMOHAIBLHOM 4YHUCIE.
Jecsatuunblie NpUOTKEHUS MppalMOHAIBHBIX YUCElL. CaoiicTBa
apuMETHUECKUX KBAJPATHBIX KOPHEH U WX MPUMEHEHUE K MPeoOpa3OBaHUIO
YHUCJIOBBIX BBIPAXKEHUIN U BBIYUCICHUSIM. J[€MCTBUTENBHBIE YUCIIA.

Crenenp ¢ uenplM mnokasareneM M e€ cBoiicTBa. CraHmapTHas 3amuch
qyucIa.

AJire0pandecKue BbIpasKeHU s

KBampaTHplii TpE€XuseH, pa3jIoKEHUE KBAaJpaTHOTO TpEXWIEHA Ha
MHOKHUTEH.

Anrebpanueckas ApoO6b. OCHOBHOE CBOWCTBO ajireOpanveckoil JpoOu.
CnoxxeHue, BBIYMTAHUE, YMHOXEHHUE, JCJIICHHE alreOpanyeckux ApooOei.
PanrionanbpHbIe BRIpAXKEHHS U UX TPeoOpa3OBaHUE.

YpaBHEHUsS ¥ HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢dopmylia KOPHEW KBaJIpaTHOIO YpaBHEHHS.
Teopema Bwuera. PemieHue ypaBHEHUN, CBOISIIIMXCA K JMHEHHBIM U
kBaapaTtHbIM. [IpocTeiinue npoOHO-pallMoOHaIbHBIE YPaBHEHUS.

I'paduueckas wuHTEprpeTanusi ypaBHEHHH C JBYMsI TEPEMECHHBIMH U
CHUCTEM JIMHEMHBIX ypaBHEHUW C JABYMsI NepeMeHHbIMU. [Ipumepsl pelnieHus
CHUCTEM HEJIMHEHHBIX YPABHEHUH C IByMS IEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/1au anredpandyeckuM CrocoooMm.

UucnoBble HeEpaBeHCTBA W HUX CcBoMcTBAa. HepaBeHCTBO ¢  0aHOM
NepeMEeHHOM. PaBHOCWIIBHOCTh HEPABEHCTB. JIMHEHHBIE HEPABEHCTBA C OJIHOMN
nepeMeHHON. CHUCTEMBI JIMHEWHBIX HEPABEHCTB C OJHON NMEPEMEHHOM.

DOyHKUUA

[Monstue ¢ynkuuu. OO6macTh omnpenesneHuss W MHOXKECTBO 3HAUYCHUMN
dbyakuu. CriocoOs! 3a7aHus QYHKITAM.

I'paduk ynkuu. Urenue cBoiictB PpyHknuu mo e€ rpaduky. [Ipumepsl
rpadukoB GYyHKIUNA, OTPAXKAIOUIUX peaTbHbIe MPOIECCHI.

®OyHKIWH, ONMUCHIBAIOIIKNE MPSIMYI0 W OOpaTHYIO MPOMOPIHOHAILHbIE
3aBucUMOCTH, UX rpadpukn. DyHkupxm y = X2, ¥ = X3, y = VX, y=[x].

I'paduyeckoe pereHrne ypaBHEHHH U CUCTEM YPaBHEHHM.
9 KIIACC

Yucsa 1 BBIYUCICHUSA

PammonanbHbple  4ncna, UppauMOHAIbHBIE  4YKMCA, KOHEYHBIE U
OCCKOHEUHbIE JCCATUYHbIE JpoOU. MHOXECTBO JCHCTBUTEIBHBIX YHCE,
JICHCTBUTENBHBIC YHCIIAa KaK OCECKOHEYHBIE JeCATUYHBIE napobu. BiammHO
OJTHO3HAYHOE COOTBETCTBUE MEXKIY MHOXECTBOM JICMCTBUTEIBHBIX YHUCENT U
KOOPJAMHATHOM MPAMOM.

CpaBHEHUE JEUCTBUTEIBHBIX YHUCEN, apU(PMETHUYECKUE JEUCTBUS C
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

Pa3Mepbl 00OBEKTOB OKpYKaroLIEro Mupa, IUTEIbHOCTh MPOLECCOB B
OKPYKaOIIEM MUDE.

[Tpubnux€nHoe  3Ha4YeHWE  BEIWYMHBI, TOYHOCTH  MPUOIFKCHHS.
Oxkpyrnenne uncen. [I[pukuaka v OLleHKa Pe3yIbTaTOB BHIYUCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIuneiitHoe ypaBHeHuE. PenieHne ypaBHEHUH, CBOASIUXCS K TUHEUHBIM.



KBanpatnoe ypaBHenuwe. PeuieHue  ypaBHEHU, CBOJAIIMXCS K
KBaJpaTHbIM. bukBanparHoe ypaBHeHue. IIpumepbl pelieHus ypaBHEHUU
TPEThEN U YETBEPTOU CTEIECHEN PA3JI0KECHUEM HAa MHOKUTEIIH.

Pemiennie npoOHO-paliMOHANIBHBIX ypaBHEHUM. PerieHue TeKCTOBBIX 3a/1au
anreOpanyeckuM METOOM.

VYpaBHeHuUE ¢ AByMs IEpEMEHHBIMU U ero rpaduk. Pemenue cucrem AByX
JMHEMHBIX YpPaBHEHHUW C [JBYMs II€pEMEHHbIMHU. PemieHue cucreM IByX
YPaBHEHUH, OJHO W3 KOTOPBIX JIMHEHMHOE, a JApYroe — BTOPOW CTEIICHH.
['padrueckas uHTEpHIpETAIIUS CUCTEMBI YPaBHEHUH C ABYMSI IIEPEMEHHBIMU.

Periennie TeKCTOBBIX 3aj1au aareOpandyeckuM CrocoooM.

HucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemenune nmuHEWHBIX HEPABEHCTB C OJAHOM NEepeMeHHON. Pemenue cucrem
JUHEWHBIX HEPAaBEHCTB C OJHOM mepeMeHHOW. KBagpaTHble HepaBeHCTBaA.
I'paduueckas uHTEpmnperanus HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMs
[IEPEMEHHBIMH.

DyHKUUH

KBagparnunas ¢ynkuus, e€ rpaduk u cpoiicta. [lapabona, KoopauHATHI
BEPIIMHBI TapadoJIbl, 0Ch CAUMMETPUHU MapadOJIbI.

I'padukn gynxumii: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| u ux
CBOWCTBA.

YucaoBble MOCIEI0BATEIbHOCTH U MPOrPecCcHu

[ToHsiTHE YMCIOBOM MOCHENO0BATEIBLHOCTU. 3aJaHUE TMOCIIEeI0BATEILHOCTH
peKyppeHTHO# dhopmyIion u GopMyIoii N-To YjeHa.

Apudmernyeckas u reomeTpuyeckas mnporpeccunr. @opmyibel N-TO yieHa
apu(PpMETUIECKON U TEOMETPUUYECKON TIPOTPECCHI, CYMMBI MEPBHIX N YJIEHOB.

N3o0paxenue 4aeHOB apu(PMETHUECKOM M Te€OMETPUUYECKOW Mporpeccuit
TOYKaMH HAa KOOPJMHATHOM IUIOCKOCTH. JIMNHEWHBINA U SKCIIOHEHIIMAJIbHBIN POCT.
CnoxHbie IIPOLICHTHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHA IIPOI'PAMMBI
YUYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIETI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHUS NpPOrpaMMbl Y4eOHOro Kypca
«Anredpa» XapaKTepu3ylTCs:

1) naTpuoTHYecKoOe BOCIMTAHHUE:

IIPOSIBJICHUEM MHTEpeca K MPOLUIOMY M HACTOSLIEMY POCCHUWCKOU
MaTEMaTUKHA, LEHHOCTHBIM OTHOLIEHHWEM K JIOCTH)KCHHMSIM POCCHUHCKHX
MaTEMaTUKOB U POCCUHCKON MaTeMaTH4EeCKOM IIKOJbI, K UCIOJb30BAHUIO 3THX
JOCTHXKEHUH B IPYTUX HayKax M MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOS3aHHOCTEH IpakJlaHWHA W peasu3aliu
€ro mnpas, MPEACTABICHHUEM O MAaTEeMaTHYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS
Pa3IUYHBIX  CTPYKTYp, SBJCHHWH, TMpolenyp TpaxJAaHCKOTO oOIIecTBa
(HampuMep, BBIOOPHI, OIMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO AITHYECKUX
npoOJieM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM JOCTHKEHUN HayKH,
OCO3HAHMEM BaXXHOCTH MOPAIBHO-ITHUYECKUX MPUHIIUIIOB B JEATEIHHOCTU
Y4E€HOTI0;

3) TpyAOBOE BOCIIMTAHHUE:

YCTAHOBKOM Ha aKTHMBHOE y4YacTHE B PEIICHUHM MPAKTUYECKUX 3a]lay
MaTEMaTU4YECKOW HAIPaBICHHOCTH, OCO3HAHMEM BaKHOCTH MaTEMaTUYECKOTO
0o0pa30BaHUs Ha MPOTSKEHUM BCEW KU3HU Ul YCIEIIHOW MpodeccnoHanbHON
JESITEIbHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM U
IOCTPOEHUEM HWHAMBHUAYAJIbHON TpPAaeKTOpUM OOpa3oBaHMsI U KU3HEHHBIX
IUIAaHOB C Y4E€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTE;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CHOCOOHOCTbIO K HMOLIMOHAIBHOMY M 3CTETUYECKOMY BOCIPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a7ay, pPEUICHUH, pacCyKICHUIH, YMEHUIO BUAETbH
MaTEMaTUYECKNE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI'0 O3HAHMA:

OpUEHTauuell B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
NpeCTaBIEHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS Y€IOBEKA, IPUPOJIbI
U 001ecTBa, MOHUMAHUEM MaTeMaTUYEeCKOW HayKu Kak c(epbl ueloBEeYeCKOU
NEeATENbHOCTH, 3TANIOB €€ Pa3BUTHUS U 3HAUMMOCTH ISl PA3BUTHS LUBUJIU3ALINH,
OBJIAJICHUEM S3BIKOM MATEMAaTHKM MW MaTEeMaTU4eCKOM KyJbTYpOH Kak
CPEICTBOM  IIO3HAHUS MHUpPA, OBJAJACHUEM [POCTEUIIMMU  HaBbIKAMHU
HCCJIEI0BATEIBCKON AEATENBHOCTH;

6) ¢usuyeckoe BocnuTaHue, GOPpMHPOBaHHE KYJBTYPbI 310POBbS H
3MOLMOHAJIBHOIO 0JIAr OOy YU :

TOTOBHOCTBIO NPUMEHATh MAaTEMaTUUYECKHE 3HAHHUS B MHTEPECAaX CBOETO
3I0pOBbs, BEIEHUS 3J0pOBOrO oOOpa3a JKM3HM (30pOBOE IHUTAHUE,
COQJIaHCHPOBAHHBIA PEXHUM 3aHATHM M OTAbIXAa, peEryisipHas (usndeckas
aKTUBHOCTB), CQOPMHUPOBAHHOCTHIO HaBbIKA pPE(PIEKCHH, MPU3ZHAHUEM CBOETO
IpaBa Ha OIIMOKY M TaKOro K€ IpaBa JpPyroro 4eaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTauuell Ha MPUMEHEHUE MaTEeMaTHYECKUX 3HAHWM Uil pelieHus
3a/1a4 B 00JIaCTH COXPAHHOCTH OKPYXKAIOIIEH Cpe/ipl, INIAHUPOBAHMS TOCTYIIKOB



Y OIICHKHU WX BO3MOXHBIX MOCJEIACTBUM JIJIsi OKPY>KaIOIIEH Cpelibl, 0CO3HAHUEM
100aJIBLHOTO XapaKTepa AKOJOTHUECKUX MTPoOJIeM U MyTel UX PEeIICHUS;

8) ajanTranus K M3MEHAKWINMMCH YCJIOBHSM COLHMAJBHON U
NPUPOAHOI Cpeabl:

TOTOBHOCTBIO K JICCTBUSM B YCJIOBHUSX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEHM KOMIIETEHTHOCTH 4epe3 MPaKTHUECKYIO NESITeIbHOCTh, B TOM
YuCj€ YMEHHE YUHUThCS Yy JAPYrUX JIOJel, NpuoOpeTath B COBMECTHOM
NeSATeIbHOCTH HOBBIC 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OTbITA IPYTUX;

HEOOXOAUMOCThIO B (OPMUPOBAHMU HOBBIX 3HAHUN, B TOM 4YHUCIE
dbopmynupoBaTh UACH, MOHSATUS, THUIOTE3bI 00 OOBEKTaX W SIBICHUAX, B TOM
YHUCJIe paHee HEU3BECTHBIX, OCO3HAaBaTh ACHUIIMTHI COOCTBEHHBIX 3HAHUU U
KOMITIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYKD CHUTYallUIO, BOCIPUHUMATH
CTPECCOBYIO CUTYallMIO KaK BBI30B, TPEOYIOIIMN KOHTPMEP, KOPPEKTUPOBATH
NpUHUMAEMbI€ PEIICHUs] U JeHCTBUsI, (OPMYIUPOBATH U OIICHUBATH PUCKU U
nocCJIeICTBUS, (HOPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATBI
ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

Ba3oBble JJornuecKkue 1eicTBUA:

e BBISBIATH u XapaKTEepPU30BaTh CYILIECTBEHHBIE PU3HAKU
MaTeMaTHYECKUX OOBEKTOB, MOHSATUN, OTHOIICHUN MEXKIY MOHSITHSIMU,
dbopMynupoBaTh onpeeaeHus MOHSTHH, yCTaHABJINBATh

CYIIIECTBEHHBIN MPHU3HAK KJIacCU(UKAIIMK, OCHOBAHUS JJIsi 0000IIeHUS
Y CPaBHEHHMSI, KpUTEPUU ITPOBOIMMOTrO aHAJIN3a;

e BOCIPUHUMATh, (GOPMYIHPOBATH U MPEOOPA30BLIBATH CYKICHUS:
yTBEpJIUTEIbHbIE U OTPUIIATENIbHBIC, €UHUYHbIC, YACTHBIE U 0O0IIHeE,
YCIIOBHBIE;

e BBIIBISATh MATEMaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3HM U
npoTuBOpeursi B (pakTax, JAHHBIX, HAOIIOJACHUSX U YTBEPXKICHHUSIX,
npeayiaraTb  KpUTEpUM Il  BBISIBIICHUS. 3aKOHOMEPHOCTEW U
MIPOTUBOPEUHI;

e JIeNIaTh BBIBOJBI C WCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, NEIYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUEHHM, YMO3AKIIOUEHUI 110 aHAJIOTUU;

e pa30upaTh I0KA3aTENbCTBA MATEMATUUECKUX YTBEPKICHUN (TIpSIMbIEC U

OT  MPOTUBHOIO),  MPOBOAUTH  CAMOCTOSITEIbBHO  HECIOXKHbBIC
JI0KA3aTeJIbCTBA MaTeMaTH4YECKUX ¢bakToB, BBICTPAaNBATh
apryMEHTALUIO, IIPUBOJIUTH IIPUMEPBHI 151 KOHTPIIPUMEDBHI,

000CHOBBIBaTh COOCTBEHHBIE PACCYKICHHUS;

e BBIOMpATH crOco0 pemieHusl y4eOHOW 3amadyn (CpaBHUBATH HECKOJBKO
BApUAHTOB pEIICHUS, BhIOMpATh HanbOoiee MOAXOMSIIMHNA C YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ncciaenoBaTe/ibCKue AeiiCTBUS !

e WCIIOJIK30BaTh  BOMPOCHl KaK  HMCCJIEAOBATEILCKHA  WHCTPYMEHT
no3HaHusA, GOPMYIHPOBATH BOMPOCH], (DUKCUPYIOIHE TPOTUBOPEUNE,
npoOieMy, CaMOCTOSTENbHO YCTaHABJIMBAThH HCKOMOE U JaHHOE,
dbopMHUpOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TMPOBOJUTH TIO CAMOCTOSITEIBHO COCTABICHHOMY TUIaHY HECIIOXHBIN
OKCIIEPUMEHT,  HEOOJBINOE  HCCIEJOBAaHWUE TI0  YCTAaHOBJICHHUIO



OCOOCHHOCTECH MaTeMaTHYCCKOI0 OOBEKTa, 3aBUCHUMOCTCH OOBEKTOB
MEX]ly COOOH;

caMOCTOsITeTbHO  (GOpPMYyIHMpPOBaTh OO0OOIIEHUS W  BBIBOABI IO
pe3ynbTaTaM MPOBEAEHHOTO HAOIOACHHS, HWCCICIOBAaHUS, OICHUBATH
JOCTOBEPHOCTH IMOTYUYEHHBIX PE3YJIbTATOB, BEIBOJAOB M 0000IIECHUH;
IPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIECCa, a TAK)KE BBIJIBUTATh
IPEIONIOXKEHHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undgopmanmeii:

BBISIBIIATh HEJOCTATOYHOCTh W M30BITOUHOCTh MH(OpMAIMK, JAHHBIX,
HEOOXOAUMBIX JIJIsl pEIIeHUS 3aa4H;

BBIOMpPATh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh M HUHTEPIPETUPOBATH
uH(OpPMaIINIO PA3TUYHBIX BUAOB U (OPM IIPEACTABICHUS;

BBIOMpaTh (GopMy TpeacTaBlieHHs WHGOpPMalMM U WUTIOCTPUPOBATH
peliaeMple 3ajJa4d CXeMaMH, JAuarpaMmamu, WHOW Tpadukod U ux
KOMOWHAIIHSIMU;

OIICHUBATh HAJEKHOCTh MHGOPMAIIUU IO KPUTEPHUAM, MPEITOKESHHBIM
YUHUTENIeM WA CPOPMYITUPOBAHHBIM CaMOCTOSTEIIHHO.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eCTBHUSA:

BOCIPUHMMaTh H (OPMYJIMPOBATh CYXKJICHHS B COOTBETCTBHH C
YCIOBUSMH M IICJISIMH OOIICHMS, SICHO, TOYHO, I'PaMOTHO BBIPaXKaTh
CBOIO TOYKY 3pCHHS B YCTHBIX M NHMCBMEHHBIX TEKCTax, JaBaTh
MOSICHCHHS 10 XOAY PEIICHHS 3a/laud, KOMMCHTHPOBATH TOJYYCHHBIN
pe3ybTarT;

B X0/ie OOCYXJEeHHsS 3a7aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOi
TEMBI, TPOOIEMBI, peIlIaeMOl 3a/1aud, BbICKA3bIBATh UJIEH, HAIICIICHHbIE
Ha TOUCK pEIICHMs], COMOCTABIATh CBOU CYXKIEHHUS C CYXKICHHUIMU
JPYTUX yYaCTHHKOB JAHAora, OOHAapyXHBAaTh Da3iINYUe H CXOACTBO
NO3UIUH, B KOPpPEKTHOM ¢dopme (QopMyIHUpoBaTh pa3HOINIACHS, CBOU
BO3paKCHHUS;

NPEICTaBIATh  PE3yNbTaThl  PEIICHUS  3a7aud, OKCIIEPUMEHTa,
UCCIEIOBAaHUsA, TPOEKTa, CaMOCTOSATENIbHO  BBIOMpaTh  (dopmar
BBICTYIUJICHUSI C Y4Y€TOM 3ajad Tpe3eHTallMd U O0COOCHHOCTEH
ayJIMTOPHH;

NOHMMAaTh W  HCHOJB30BaTh  NPEUMYIIECTBA  KOMaHIHONM U
UHAUBUAYaTbHON pabOThl MPU pEHICHUU YYEOHBIX MaTeMaTUYECKUX
3ajay;

NPUHUMATh  11€Jb  COBMECTHOM  JEeATEIbHOCTH,  IUIAHUPOBATh
OpraHu3allii0 COBMECTHOM paboOThl, pachpeneisTh BHIBI padoT,
JIOTOBAPHUBATKCS, 00CYKIAaTh MPOIECC U Pe3yabTaT paboThl, 00001IaTh
MHEHHS HECKOJILKHUX JIIOICH;

y4acTBOBAaTh B TPYMIOBHIX (opmax paboThl (0OCYyKIeHUus, OOMEH
MHEHUSIMH, MO3TOBbIE IITYPMBbI M JPYTHUE), BBIMIOJHATH CBOIO YacTh
paboThl M KOOPAWHUPOBATH CBOM JEUCTBHS C JPYTHMH YICHAMU
KOMaH/Ibl, OI[CHUBATh KauyeCTBO CBOETO BKJAJa B OONIMH TPOIYKT IO
KpUTEpUSIM, CPOPMYITMPOBAHHBIM yYACTHUKAMH B3aUMOJICHCTBUS.

PeryjisiTUBHbIC YHHBepCaJIbHbIe Y4eOHbIE 1eHCTBUSA
Camoopranusanus:

CaMOCTOSITCIBHO COCTABISATH IUIAH, alrOPUTM PEIICHUs 3afadu (HIH
€ro 4actb), BbBIOMpaTh CHOCOO pEHIeHUS C YYETOM HMEIOLIUXCS
pecypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTUpPOBaTh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C y4€TOM HOBOM MH(OpMaIUu.



CaMOKOHTPOJIb, IMOIMOHAIbHBIN MHTEJJIEKT:

e BIANETh CHNOCOOAMU CaMOIIPOBEPKU, CAMOKOHTPOJIS Mpolecca U
pe3yJibTaTa pelIeHUs] MATEMATUYECKOW 3a1a4H;

e TNPEABUIETh TPYAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTh MPH PEUICHUU
3a7a4i, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, HAWIEHHBIX OIIMOOK, BHISBICHHBIX TPYAHOCTEH;

e OIICHUBATh COOTBETCTBUE PE3yJbTaTa JEATEIbHOCTH MOCTABICHHOU
HeId U YCJIOBUSIM, OOBSICHATH TNPUYMHBI  JOCTHIKEHUS WU
HEJIOCTM)KEHUSI  1IeNId, HaXOAWTh  OIMMOKYy, J1aBaTh  OIICHKY
OpUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATHI

K konmy oOyuyenuss B 7 kjaacce oOyd4aromMiics MOJYYHUT CIEAYIONINE
peAMETHBIE PE3YJIHTATHI:

Yucaa v BbIYMCICHUS

BrinonHsATh, codyeTass yCTHbICE U MUChbMEHHBIE TIPUEMBI, apudmeTnyecKue
JEUCTBHS C PAITMOHAIBHBIMHU YHCIIAMHU.

HaxonuTh 3HaueHMs] YHUCIOBBIX BBIPAXKCHHUH, MPUMEHSATH Pa3HOOOpa3HbIE
crocoObl W TPUEMBI  BBIYMCICHUS 3HAYCHUH JPOOHBIX  BBIPAXKEHUM,
coJieprKalux OOBIKHOBEHHBIE U JECATUYHBIE JTPOOH.

[Tepexonuth OT 01HOM (HOPMBI 3aMUCH YKCET K APyrou (mpeoOpa3oBhIBAThH
JECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO TPOOBb).

CpaBHUBATh U YNOPSAJOUYMBATH PALlMOHAJIbHBIC YUCIIA.

OKpyrasarh yucia.

BbINONHAT NOpPUKKUIKY M OLIEHKY pPE3yJbTaTa BBIYUCICHUM, OLEHKY
3HAYEHUIN YHCIIOBBIX BBIPAKECHUN. BBINONHATH AEHCTBUS CO CTENEHAMHU C
HaTypaJIbHBIMH MOKA3aTEISIMU.

[IpuMeHAT, NOpU3HAKK  JIEIUMOCTH, Pa3jJ0KEHUE Ha  MHOKUTEIU
HATypPAJIbHBIX YHUCEI.

Pemath mpakTUKO-OpUEHTUPOBAHHBIE 3a/1a4M, CBA3aHHBIE C OTHOLICHUEM
BEJIMYMH, NPOMOPUUOHATBHOCTHIO BEJMYMH, MPOLUEHTAMH, WHTEPIPETUPOBATH
pe3yabpTaThl pEeUlIeHHs 3aJad C y4E€TOM OrpPaHUYEHUN, CBA3AHHBIX CO
CBOICTBaMHU paccMaTpUBAEMbIX OOBEKTOB.

AJire0panyvecKne BbIpPasKeHH s

Hcnonp3oBaTh  anreOpanveckyrd  TEPMHUHOJOTHIO H  CHUMBOJIHKY,
MPUMEHSTH €€ B MPoIIecce OCBOCHUS y4eOHOTr0 MaTepuara.

Haxonute 3HaueHusi OYKBEHHBIX BBIPAKEHUUN TMPHU 3aJlaHHBIX 3HAYCHHX
MEPEMEHHBIX.

BemmonHaTh  mpeoOpa3oBaHUsS  IIENIOTO  BBIPAKEHHS B MHOTOWICH
MPUBEACHUEM TIOJIOOHBIX CIIAra€MbIX, PACKPBHITHEM CKOOOK.

BbINONHATS YMHOXKEHUE OJHOYJIEHA HA MHOTOWIEH M MHOIOYJIeHa Ha
MHOTOWICH, TPUMEHSTH (DOPMYIIBI KBaJpaTa CyMMBI U KBaJipaTa pa3HOCTH.

Ocy1iecTBasATh Pa3iOKEHUE MHOTOWICHOB HAa MHOXKUTEIU C TMOMOIIBIO
BBIHECEHHUS] 32 CKOOKM OOIIEro MHOXUTENS, TPYHNIUPOBKH CIAraeMbIX,
MpUMEHEHUS (DOPMYIT COKPAILIEHHOTO YMHOKEHHUSI.

[IpumensTs mpeoOpa3oBaHUsT MHOTOYJICHOB JUISl PEIICHHS Pa3IHMYHbIX
3a/1a4 U3 MaTeMaTUKH, CMEXKHBIX IIPEIMETOB, U3 PEealIbHON MPAKTHUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEN C HATYpPaJbHBIMHU IOKA3aTEISAMHU IS
peoOpa3oBaHusl BEIPAKCHHIA.



YpaBHEHUS U HEPABEHCTBA

Pemate nuHENHBIE YpaBHEHUs C OJHOU IEPEMEHHOM, IIPUMEHSs IIpaBUiIa
repexoja OT HMCXOAHOTO YPaBHEHMS K pPaBHOCHIBHOMY eMy. [IpoBepsrs,
SABJISIETCS JIX YMCJIO KOPHEM YPaBHEHUSI.

[TpumensaTh rpaduueckre METOIbl MPU PEIICHUHU JIMHEWHBIX YpaBHEHUHN U
UX CUCTEM.

[lonOupaTe mpuMepsl Map YUCEN, ABIAIONIMXCA PEIIEHUEM JIMHEWHOTO
YPaBHEHUS C IByMs IEPEMEHHBIMH.

Ctpoutrh B KOOPAMHATHOM IUIOCKOCTU TpaduK JUHEHHOTO ypaBHEHUS C
IBYMsI MEPEMEHHBIMU, MOJb3YSICh IpaMKOM, MPUBOJUTH MPUMEPHI PEIIECHUs
YpaBHEHHS.

Pemate cucteMsl ByX JIMHEMHBIX YPAaBHEHUMN C ABYMS NEPEMEHHBIMU, B
TOM 4ucJje rpadUuyecKu.

CocTaBiATh M pemaTrh JMHEHHOE YPaBHEHUE WJIM CHUCTEMY JIMHEWHBIX
YpPaBHEHHH N0 YCIOBHUIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33/1a4 MOJTYyYEHHBIA pe3yJIbTaT.

DOyHKUUH

N300paxkatb Ha KOOPAWHATHOM NPSMON TOUYKH, COOTBETCTBYIOIINE
3alaHHBIM KOOpAMHATaM, JIy4HM, OTPE3KH, MHTEPBAJIbl, 3alIMChIBATh YKCIIOBHIC
IPOMEXKYTKHU Ha alnre0pandeckoMm si3bIKe.

OTMeuatb B  KOODAWHATHOW IUIOCKOCTM TOYKM TIO  33JaHHBIM
KOOpJMHATaM, CTpOUTh Tpaduku JuHEHHbIX GyHKuMA. CTpouTh Trpadux
byHKIMN Y = |X|.

OnuceiBaTh ¢ TOMOIIBI0 (YHKIHUM HW3BECTHBIE 3aBHUCHUMOCTH MEXKIY
BEJINUMHAMHU: CKOPOCTb, BpPEMs, PACCTOSIHUE, 1I€HA, KOJUYECTBO, CTOMMOCTb,
IPOU3BOJIUTEIBLHOCTD, BpeMsl, 00bEM paOOTHI.

HaxoauTe 3HaueHne pyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[TonumaTts rpadguueckuit crnocod npeacTaBiIeHUs U aHAIM3a UHGOPMAITIH,
U3BJIEKaTh M MHTEPHPETHPOBaTh HH(MOpMaIuio U3 rpaduKOB peaTbHBIX
IIPOLIECCOB ¥ 3aBUCUMOCTEM.

K kxonmy oOyuyenus B 8 kiacce oOydaromMiiCS TMOJYYHUT CIEAYIONINC
IPEAMETHBIE PE3YIbTATHI:

Yuca 1 BHIYUCICHUA

Hcnonb30BaTh HaYabHBIEC IPEACTABICHUS O MHOKECTBE JCHCTBUTEIIBHBIX
gyucen Il CpaBHEHUS, OKPYIVICHMs] W  BBIYMCIEHUH, HW300pakarhb
JIEVUCTBUTEIIBHBIE YHCJIA TOYKAMHU Ha KOOPAUHATHOW MIPSMOM.

[IpuMeHATh MOHATHE AapUPMETHUYECKOTO KBAaJPATHOTO KOPHS, HAXOJIUTH
KBaJIpaTHbIE KOPHH, UCIOJB3YS MPU HEOOXOAUMOCTH KaJbKYJISATOP, BBIIOIHSITH
npeoOpa3oBaHusl BBIPAXKECHUH, COJIEpPXKAIIUX KBaJApaTHbIE KOPHHU, HCIIONb3YS
CBOWCTBA KOPHEMN.

Hcnonp30BaTh 3aMCH OOJBIIMX M MAJIbIX YHCENI C TOMOLIBIO I€CSATHYHBIX
npoOeii u creneHeit uncia 10.

AuredOpanyeckue BbIpaKeHUA

IIpuMeHAT TMOHATHE CTENEHM C LEJIbIM I0KAa3aTelIeM, BBIIOJHATh
npeoOpa3oBaHus BBIPAXKECHHI, COIEPIKALIUX CTETICHH C LENIBIM TOKa3aTeeM.

BBINOJIHATH TOXKAECTBEHHBIE MPEOOPA30BAHMS PALIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MpaBWJI JEHCTBUI HAaJl MHOTOWICHAMH U alNreOpandecKuMH Ipo0siMu.

PacknanpiBaTh KBaApaTHBIM TPEXUIEH HA MHOXKHUTEIH.

[IpumeHsATh npeoOpa3oBaHMsI BEIPAKEHUM I PEIICHUs pa3IMYHbIX 3a1a4
13 MAaTEMATHKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHON ITPAKTUKH.

YpaBHEeHUA M HEPABEHCTBA



Pewrats nuHeliHble, KBaJpaTHBIE YPABHEHUS U PALIMOHAIBHBIE YPABHEHHS,
CBOSLIMECS K HUM, CUCTEMBI IByX YPAaBHEHHUU C IBYMsI IEPEMEHHBIMU.

IIpoBOaUTE MpOCTENIINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YPAaBHEHHUI,
B TOM 4YHCJI€ C NMPUMEHEHUEM IpapUUEeCKuX MpeACTaBIeHU (yCTaHABIMBATD,
MMEET JI1 ypaBHEHHWE WM CHUCTEMAa YPAaBHEHUM PEIICHUS, €CIU HMEET, TO
CKOJIbKO, U TpOYee).

[lepexonuth OT cioBecHOU (HOPMYIUPOBKH 3ajlaud K €€ anredpandeckoi
MOJENN C TOMOLIBIO COCTAaBJIEHUS YPAaBHEHUS WM CHUCTEMbl YPaBHEHMIA,
MHTEPIPETUPOBATh B COOTBETCTBHUM C KOHTEKCTOM 3aJa4yd IOJyYECHHBIN
pe3yJbTrar.

[IpuMeHATh CBOMCTBA YHUCIOBBIX HEPABEHCTB [JISi CPABHEHHMS, OLEHKH,
pelmaTh JIMHEMHbIE HEPABEHCTBA C OJHOM MEPEMEHHOM M UX CHCTEMBI, JaBATh
rpauyuecKy0 WJUIIOCTPALIMI0 MHOXECTBA PEIICHUNA HEPaBEHCTBA, CUCTEMBI
HEPaBEHCTB.

DyHKUUHA

[TonumaTh U UCHOIB30BATh (PYHKIIMOHAIbHBIE MOHATUS U S3BIK (TEPMUHBI,
CUMBOJIMUECKHE 0003HAUEHUS), ONPENEIATh 3HaUeHHe (QYHKIHUU MO 3HAYCHUIO
aprymeHTa, OrpeaeNaTh CBOMCTBA (PYHKIMU 1O €€ rpaduKy.

CrtpouTth rpadvku JIEeMEHTAPHBIX QYHKIIUH BUA:

y = kix, y = x2, y = x3,y = x|, y = VX, omucbiBaTh CBOICTBA YHCIOBOIL
dbyakuu no e€ rpaduxy.

K konmy oOydenus B 9 kiacce oOydYaromMiCs MOJYYUT CIEAYIONINE
IPEAMETHBIE PE3YJIbTATHI:

Yucia v BbIYUCICHUS

CpaBHUBATh U YIOPSAAOUYMBATH PAMOHAJIBHBIE U HPPAMOHAIBHBIE YHCIIA.

Boimonuats apudmMernyeckue IEHCTBUS € PalMOHATBHBIMU YHCIIAMH,
coueTasl YCTHbIE W IIMCbMEHHBIE MPUEMBI, BBINOJIHATh BBIYUCIEHUA C
UPPALMOHAIBHBIMY YHUCIIAMH.

HaxonuTe 3HaueHUs CTENEHEHW C MEIbIMH IOKa3aTeisiIMU U KOPHEW,
BBIYHCIISITh 3HAUEHUS YUCIOBBIX BBIPAXKEHHUI.

OKpyrJisIiTh IEUCTBUTENbHBIE YHCIA, BBINOJIHATH MPUKUAKY pe3yJibTaTa
BBIUHCJIEHUH, OLICHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUs U HEPABEHCTBA

Pewiath nuHeiHbIE U KBaJpaTHbIE YPAaBHEHUS, YPABHEHUSI, CBOASIIUECS K
HUM, TTPOCTEHIITINE TPOOHO-PAOHATIFHBIE YPaBHEHUS.

Pematy cuctemsbl IBYX JTMHEWHBIX YPAaBHEHUU C ABYMS NEPEMEHHBIMU U
CUCTEMBI JIByX YpPaBHEHHU, B KOTOPbIX OJHO YPaBHEHHUE HE SBIACTCSA
JIMHEWHBIM.

PemaTte TekcTOBBIE 3amaun anreOpandecKuM CIOCOOOM C TIOMOIIBIO
COCTaBJICHUSI YpPaBHECHMS WJIM CHUCTEMBl [JBYX YpPaBHEHHU C JByMs
IIEPEMEHHBIMH.

[IpoBOaUTE MpOCTENIINE UCCIIEIOBAHUS YPABHEHNUN U CUCTEM YPAaBHEHHI,
B TOM YHCIIE C MPUMEHEHHWEM TI'paQUUeCKuX MPEACTaBICHUHN (yCTaHABIWBATH,
MMEET JM YPABHECHUE WJIM CHCTEMA YPABHECHHU PEIICHUs, €CIU HMEET, TO
CKOJIbKO, U Tpoyee).

Pemiath nuHeliHble HEPABEHCTBA, KBaJIpaTHbIE HEPaBEHCTBA, M300paxaThb
pEILICHUE HEPABEHCTB HA YMCJIOBOM MPSIMOM, 3aIIUCHIBATh PEIIEHUE C TOMOLIBIO
CHMBOJIOB.



Pemars cucTeMBl JMHENMHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB,
BKJIIOYAIOIIUE KBaJpaTHOE HEPABEHCTBO, H300pa)kaTh PEIICHUE CHUCTEMBI
HEPAaBEHCTB Ha 4YHCJIOBOM NPSAMOM, 3alUChIBATh PELICHUE C MOMOLIBIO
CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PELICHUH PA3JIMYHBIX 3a7a4.

DyHKUUMA

PacnioznaBaTh (pyHKIIMU H3yueHHBIX BUJOB. Iloka3piBaTh cXeMaTHYECKU
pacIoioKeHHe Ha KOOPAMHATHOMN TUIOCKOCTH rpadukoB GyHKIUU Buaa: y = KX,
y=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y =X, y = |x|, B 3aBucumoctu ot

3HauYeHUN KO3 (PUIIMEHTOB, ONUCHIBATH CBOMCTBA () YHKIIHIA.

Ctpoutb 1 1300paxkaTh cXxeMaTU4ecku rpauKu KBaJIpaTUUHbIX (YHKIIHH,
OMKCHIBATh CBOMCTBA KBAJPATUUHBIX (PYHKIUH MO UX Tpadukam.

PacriozHaBaTh KBaJpaTHUHYIO (QYHKIMIO 10 (opmyie, NPUBOIUTH
OpUMEPbI KBaJIpaTUYHbIX QYHKIUN U3 peabHON KU3HU, PUINKHU, T€OMETPUH.

Yuc10BbIe 10CJIE0BATEIBHOCTH U NIPOIPecCu

PacniozHaBaTh apu(pMETHUYECKYI0O U TE€OMETPUUYECKYIO NPOrpecCud Mpu
pa3HbIX crioco0ax 3a/1aHusl.

BbInoyHATS  BBIUMCIIEHUS C UCIHOJb30BaHUEM (QopmMylnl N-ro  ujieHa
apu(PpMETHUYECKON U TE€OMETPUUYECKON TPOrPECCHI, CYMMBI MEPBHIX N YJIEHOB.

N300paxkath 4ieHbl MOCIEIOBATEIBHOCTH TOYKAMU Ha KOOPAMHATHOU
IUIOCKOCTH.

Pemartp 3aaun, CB3aHHBIE C YHUCIOBBIMU MOCIIEI0BATENBHOCTAMHU, B TOM
yuciae 3aJadyd U3 peaJbHOM JKM3HM (C MCHOJb30BAHMEM KaJbKYJATOpA,
U(PPOBBIX TEXHOJIOTUH).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
HaumeHnoBanue KosmmmuecTBo yacos
Ne DJIeKTpOHHbIe (LM(PPOBbIE)
pa3iejioB U TEM KonTpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE peCypChl
nporpamMmbl padoThI padoThI
Yucna u
1 BBIYMCJICHUSI. 5 bu6moreka [IOK
PanvonaneHbie S https://m.edsoo.ru/7f415b90
qucna
9 Anrebpandeckue 57 bubnuoreka [JOK
BBIPAKEHUS https://m.edso0.ru/7f415b90
3 VYpaBHeHus u 20 bubnuoreka [IOK
HEpaBEHCTBA https://m.edsoo.ru/7f415b90
4 Koopaunats! u 24 bubnuoreka [JOK
rpaduku. OyHKIUN https://m.edsoo.ru/7f415b90
5 [ToBTOpEeHuE 1 6 bubnuoreka [JOK
00001IeHNE https://m.edsoo.ru/7f415h90
OBILEE KOJIMYECTBO
YACOB I10 102 0
I[TPOTPAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KUIIACC

HauMenoBaHue KoauuecTBO 4acoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
/i Pa3ie/ioB U TEM Beero KoHTpoJbHbIE IIpakTH4eckue 0Gpa3oBATEIbHBIE peCYpChI

nporpamMmbl padoTbI padoTsI
Yucna u

1 BBIYMCJICHMUSI. 15 bubamorexa LOK

https://m.edsoo.ru/7f417af8

KBanpaTHbie KopHH
Yucna u

) BBIYMCJICHUSI. . bu6mmoreka [IOK
Crenels ¢ LEJIbIM https://m.edsoo.ru/7f417af8
MoKa3aTeIeM
AnreOpandeckue

3 BBIPAKEHUSI. 5 1 bubnuoreka [JOK
KBanpaTubiii https://m.edsoo.ru/7f417af8
TPEXWIECH
AnreOpanveckue

4 BBIPAKCHUSL. 15 1 bubnuoreka [JOK
AnreOpandeckas https://m.edsoo.ru/7f417af8
IpoOb
YpaBHeHus U

5 HEpaBEHCTBA. 15 1 bubnunoreka [JOK
KBanpaTtHeie https://m.edsoo.ru/7f417af8
ypaBHEHUS

5 VYpaBHeHus u 13 bubnunoreka [JOK

HCpPAaBCHCTBA.

https://m.edsoo.ru/7f417af8



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

Cucrembl
YpaBHEHU I
VYpasHe
; H: :;;T;; 12 bu6mmoreka [IOK
P ' https://m.edsoo.ru/7f417af8
HepasencrBa
3 OyHKINH. 5 bubnuoreka [JOK
OcHOBHBIE TIOHSTHS https://m.edsoo.ru/7f417af8
9 OYHKINH. 9 bubnuoreka [IOK
Yucnossle QyHKIIUU https://m.edsoo.ru/7f417af8
10 [ToBTOpEHUE N 6 bubnuoreka [JOK
00o001IeHne https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO
YACOB I1O0 102

I[TPOTPAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KUIIACC

Ne HaumenoBaunue KoJsnyecTBo 4yacoB
DJIeKTpOHHbIe (LN (POBbIE)
n/ pa3aeyioB U TeM Konrpouabubie IIpakTH4eckue
Bcero o0pa3oBaTe/ibHbIE PecypcChl
n NporpamMmbl padoThI padoTsI
1 Yucna 1 BBIYUCIICHUS. 9 bu6moreka [IOK
JlelicTBUTENbHBIC YHCTIA https://m.edsoo0.ru/7f419d08
YpaBHeHus u
2 HEPAaBEHCTBA. YPaBHEHUS 14 1 bubmmorexa LOK
PABCHCTRA. > past https://m.eds00.ru/7f419d08
C OJTHOM TIEpEeMEHHOM
YpaBHeHusa u
3 HepaBeHcTBa. CUCTEMBI 14 1 bubmorexa LOK
P . https://m.eds00.ru/7f419d08
ypaBHEHU
YpaBHeHus u
4 HeDABEHCTEA 16 1 bu6moreka [IOK
p ’ https://m.edso0.ru/7f419d08
Hepapencrtpa
bu6mmoreka [IOK
5 o
YHKIHH 16 1 https://m.edso0.ru/7f419d08
6 Yucnoselie 15 1 bubnuorexa [JOK
OCJIEI0BATENbHOCTHU https://m.edsoo.ru/7f419d08
[ToBTOpEHUE, 000OIICHNE, bubnuoreka [JOK
7 . 18 1 _
cucTeMaTH3alys 3SHaHUH https://m.edsoo0.ru/7f419d08
OBLIEE KOJIMYECTBO 102 6 0
YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
N KosmmmuecTBo yacos DJIeKTPOHHbIE
o
[ara uudposeie
n/ Tema ypoka KoHTpoJbHbIE IIpakTH4eckue
Bcero U3y4eHust o0pa3oBaTe/bHbIE
n padoThI padoThI
pecypcsl
[ToHaTHE panOHAIBHOTO
1 02.09

qucna

Apudmernueckue

JENCTBHS C 1 04.09

paloHaIbHBIMU YU CIIAMU

Apudmernueckue

TNIEUCTBUS C 1 07.09

palOHaIbHBIMU YHCIAMU

Apudmernueckue

TNIEUCTBUS C 1 09.09

palMOHAIbHBIMHU YHUCIAMU

Apudmernueckue

JIEUCTBUS C 1 11.09

palMOHAIbHBIMU YHUCIAMU

Apudmernueckue

JIEUCTBUS C 1 14.09

paloHaIbHBIMU YU CIIAMU

CpaBHenue,

1 16.09

YIopsAA0YNBaHUC




palluOHAJIBHBIX YU CCJI

CpaBHenue,
8 YHOpsAA0YUBaHUE 18.09
paIMOHATIBHBIX YHCE
CpaBHeHue,
9 YHOpsAA0YUBaHUE 21.09
paIMOHATBHBIX YUCEIT
bu6moteka [IOK
CreneHs ¢ HaTypalIbHBIM
10 23.09 https://m.edsoo.ru/7f4211d
IoKa3aTeJieM e
bu6mmoreka [IOK
CreneHb ¢ HATYPAITBHBIM
11 25.09 https://m.edsoo.ru/7f42138
IoKa3aTeJieM 5
bu6moreka [IOK
CreneHpb ¢ HaTypajIbHBIM
12 28.09 https://m.edsoo.ru/7f42154
MoKa3aTesemM o
bu6mmoreka [IOK
CrerneHp ¢ HATYpaJTbHBIM
13 30.09 https://m.edsoo.ru/7f4218b
MoKa3aTesemM o
CrerneHp ¢ HATYpaJbHBIM
14 P 02.10
MoKa3aTesaeM
Pemrenne ocHOBHBIX 3a/1a4
15 Ha JpoOH, IPOLICHTHI U3 05.10
peanbHOM MPAKTUKH
Pemenne ocHOBHBIX 3a/1a4
16 Ha ApoOU, TPOIIECHTHI U3 07.10

peanbHON MPaKTUKU



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be

17

Pemnrenue oCHOBHBIX 3a7a4
Ha ApoOH, IPOIICHTHI U3
peanbHOM IPAKTUKH

09.10

18

Pemnrenyie oCHOBHBIX 3a7a4
Ha ApoOH, IPOIICHTHI U3
peanbHOM MPAKTUKH

12.10

19

[Tpu3Haku nenmMocTu,
pa3IoKEeHUs Ha
MHOKHUTEIHN HATypaJbHbIX
quCell

14.10

20

[Ipu3Haku nenumocTy,
pa3IoKeHUs Ha
MHO>KHMTEJIM HATypaJIbHBIX
qucel

16.10

21

PeannHEIE 3aBUCUMOCTH.
[Ipsimast u oOpaTHast
MPOTOPIIMOHATBHOCTH

19.10

22

PeanbHble 3aBUCHUMOCTH.
[Ipsimas u oGpatHas
MIPOMOPLIUOHAIBHOCTH

21.10

23

PeanbHble 3aBUCUMOCTH.
[Ipsimas u oOpaTHas
MIPOMOPLIUOHAIBHOCTH

23.10

24

PeanbHble 3aBUCHMOCTH.
[Ipsimast u oOpaTHas
IIPONOPLIUOHAIBHOCTH

26.10




25

KonTtposnsHas padota o
TeMme "Panmonanbubeie
gpcia"

28.10

26

bykBeHHBIE BBIPAKEHUS

30.10

bu6mmoreka [IOK
https://m.edsoo.ru/7f41feec

27

IIepemeHnHsbIe.
JomycTuMble 3HaYEHUS
MIEPEMEHHBIX

09.11

28

DopMmyiibl

11.11

29

DopMmyiibl

13.11

30

[IpeobpazoBanue
OYKBEHHBIX BbIPa’KEHUH,
PacKphITHE CKOOOK 1
MPUBEICHUE TTOA00HBIX
cllaraeMbIxX

16.11

bu6moreka [IOK
https://m.edsoo.ru/7f41fafa

31

[IpeobpazoBanue
OYKBEHHBIX BBIPAKCHHUH,
pacKpbITHE CKOOOK U
MPUBEJICHUE TI0JOOHBIX
cllaraeMbIxX

18.11

bu6mmoreka [IOK
https://m.edsoo.ru/7f41fd7
0

32

[IpeobpazoBanue
OYKBEHHBIX BBIPAKCHHUH,
pacKpbITHE CKOOOK U
MpUBEICHUE TOI00HBIX
cllaraeMbIX

20.11

33

IIpeobpazoBanue

23.11



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f41fd70

OYKBEHHBIX BBIPAKCHUH,
pacKpbITHE CKOOOK U
MIPUBEJICHUE MTOA00HBIX
cllaraeMbIxX

CBolicTBa CTEIICHH C bu6mmoreka [IOK
34 HaTypaJIbHbIM 25.11 https://m.edsoo.ru/7f42138
OKa3aTelieM 2
CBoiicTBa CTEIICHH C bu6moteka [IOK
35 HaATYpaJIbHBIM 27.11 https://m.edsoo.ru/7f42154
moKaszarenem €
CBoiicTBa CTETICHH C bu6mmoreka [IOK
36 HaATYpaJbHBIM 30.11 https://m.edsoo.ru/7f4218b
MoKa3aTesemM e
bu6moreka [IOK
37 MHorousIeHBI 02.12 https://m.edsoo0.ru/7f42276
€
bu6mmoreka [IOK
38 MHOTO4JICHBI 04.12 https://m.edsoo.ru/7f42293
0
CrnoxxeHue, BBIYMTAHUEC, bubmorera [JOK
39 HOPKCHHE MHOrOWICHOR 07.12 https://m.edsoo.ru/7f422af
™ 2
CrnoxxeHue, BBIYMTAHUEC, bubmorexa LOK
40 HOSKEHIE MHOFOUTCHOR 09.12 https://m.edsoo.ru/7f422cc
™ 8
CrnoxxeHue, BBIYUTAHUEC,
41 1112 bubmuoreka [JOK

YMHOKCHUEC MHOTOYJICHOB

https://m.edsoo.ru/7f422fca



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca

CnosxeHue, BEIYATAHUE,

bubnuoreka [IOK

42 14.12 https://m.edsoo.ru/7f42318
YMHO)KGHI/IG MHOI'OYJICHOB 2
DopMyIIbl COKpAIIEHHOTO bubmorexa [IOK

43 pMYy. patl 16.12 https://m.eds00.ru/7f42432
yMHO)KeHI/IH a
DopMyIIBI COKPAIIEHHOTO bubmorexa LOK

44 pMYy. patl 18.12 https://m.edsoo.ru/7f42464
yMHO)KeHI/IH a
DopMyIIBI COKpAIIEHHOTO bubmorexa LIOK

45 pMy. paill 21.12 https://m.edsoo.ru/7f424cl
YMHO)KeHI/ISI 2
DopMyIIBI COKpAILIEHHOTO bubmorexa LIOK

46 PMY. pait 23.12 https://m.edsoo.ru/7f424fd
YMHOXEHUS >
DopMyIIBI COKpAILIEHHOTO Bubmaotexa LIOK

47 PMY patll 25.12 https://m.edsoo.ru/7f4251d
YMHOXEHUS 0

bu6mmoreka [IOK

Pasioxenre MHOTOYWIEHOB

48 28.12 https://m.edsoo.ru/7f42331
Ha MHOXUTEIIN >
Pasiioxenre MHOTOYWIEHOB Brbmaorexa IJOK

49 30.12 https://m.edsoo.ru/7f4237f
Ha MHOXUTEIIN o
PasnosxeHre MHOTOYIEHOB Br6miorexa LJOK

50 11.01 https://m.edsoo.ru/7f4239d

Ha MHOXXHUTCIIN

e



https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f4239de

51

PazioxeHne MHOTOYWIEHOB
HAa MHO>XXHUTCIIN

13.01

52

KonTposabHas padbora no
teMe "Anredpanyeckue
BbIpakeHus"

15.01

53

VYpaBHeHue, paBuia
npeoOpazoBaHus
YpaBHEHUS,
PaBHOCHJILHOCTD
ypaBHEHUU

18.01

54

JInneliHOE ypaBHEHHE C
OJIHOM ITEPEMEHHOH,
pelIeHNE JTUHEHHBIX
ypaBHEHUU

20.01

55

JIuneitHOE ypaBHEHUE C
OJHOI IEPEMEHHOM,
pelieHrne TMHEHHBIX
ypaBHEHU M

22.01

bu6moreka [IOK
https://m.edsoo.ru/7f42048
2

56

JIuneitHOE ypaBHEHUE C
OJHOM IEPEMEHHOM,
penieHue TMHEHHBIX
YPaBHEHUI

25.01

57

Pemenue 3amau ¢
IMOMOILBIO YPaBHEHUI

27.01

bubmuoreka [JOK
https://m.edsoo.ru/7f42064
e

58

Pemenue 3amau ¢

29.01

bu6mmoreka [JOK
https://m.edsoo.ru/7f42080



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806

IIOMOIIIbIO YPAaBHEHUIN

6

Pemenue 3amau ¢

bu6mmoreka [IOK

59 . 01.02 https://m.edsoo.ru/7f4209a
MTOMOIIBIO0 YPaBHEHUHN 0
Pemenue 3amgau ¢ bubmorexa HOK

60 . 03.02 https://m.edsoo.ru/7f420e6
MTOMOIILI0 YPaBHEHUHN o
JIuneiiHoe ypaBHEHHE C bubnuoreka [IOK

61 JBYMS IEPEMEHHBIMU U 05.02 https://m.edsoo.ru/7f427c3
ero rpadguk 2
JIuneliHOE ypaBHEHHUE C bubnuoreka [IOK

62 IBYMsI IEPEMEHHBIMU U 08.02 https://m.edsoo.ru/7f427e8
ero rpaduk a
Cucrema IByX JIMHEHHBIX bubnuoreka [IOK

63 YpaBHEHUH C ABYMsI 10.02 https://m.edsoo.ru/7f42836
MIepeMEHHBIMU c
CucreMa IByX JTUHEUHBIX

64 YpaBHEHUH C IBYMS 12.02
MepeMEeHHBIMU
Cucrema 1ByX JIMHEHHBIX

65 ypaBHEHUH C IBYMS 15.02
MIepeMEHHBIMU
Cucrema 1ByX JIMHEHHBIX

66 YPaBHEHUH C IBYMs 17.02
MepeMEHHBIMU

67 Pemenne cucrem 19.02 bu6mmoreka [JOK



https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f42836c

YpaBHEHUI

https://m.edsoo.ru/7f4284d
e

Pemenne cucrem

bu6mmoreka [IOK

68 . 22.02 https://m.edsoo.ru/7f42865
ypaBHCHUU .
bu6mmoteka [IOK
Pemenue cucrem
69 . 24.02 https://m.edsoo.ru/7f4287d
YpaBHCHHIA 6
70 Pemenue SI/ICTCM 26.02
YpaBHCHHIA
Pemenue cucrem
71 . 29.02
YpaBHCHHIA
KontponsHas padota no bubnuoreka [JOK
12 TeMe "JIuHelHbIE 01.03 https://m.edsoo.ru/7f42104
ypaBHeHus" 4
bu6moreka [IOK
Koopaunara Touku Ha
73 N 03.03 https://m.edsoo.ru/7f41de7
psSAMOH 5
bu6mmoreka [IOK
74 q e e 05.03
HCTOBBIC HPOMERYTIHI https://m.edsoo.ru/7f41dff2
75 UucnoBsie TPOMEXKYTKU 10.03
Paccrosinue Mexay nByms
76 TOYKaMH KOOPJIUHATHOM 12.03
psAMOH
77 PaccrosHue Mexay nByms 15.03

TOYKaMH KOOpI[I/IHaTHOI\/’I



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2

IpsAMOM

[IpssMmoyromnpHas cucrema

bu6mmoreka [IOK

78 17.03 https://m.edsoo.ru/7f41e16
KOOPJIMHAT HA TUIOCKOCTH .
[IpsamoyronpHas cuctema bubmorera [JOK
79 PAMOYE 19.03 https://m.edsoo.ru/7f41e42
KOOPJIMHAT HA TIOCKOCTH X
[Tpumeps! rpadukoB bubmorexa HOK
80 PHMEPBITD ’ 02.04 https://m.edsoo.ru/7f41e8a
3aJlaHHBIX (OopMyTIaMu g
bu6mmoreka [IOK
[Ipumeps! rpadukos,
81 05.04 https://m.edsoo.ru/7f41ed8
3aJlaHHBIX (OopMyTIaMu 0
82 [Tpumepsr rpadukos, 07.04
3aJIaHHBIX (POpPMyJIaMH
83 [Tpumepsr rpadukos, 09.04
3aJlaHHBIX (opMyIaMu
Urenue rpaduxon bubmorexa HOK
84 P . 12.04 https://m.edsoo.ru/7f41ea2
pealIbHBIX 3aBUCUMOCTEMN 4
85 Urenue rpaduxon ) 14.04
pealbHBIX 3aBUCUMOCTEN
bubmuoreka [JOK
86 [Tonsitne pyHkuuu 16.04 https://m.edsoo.ru/7f41ef0
6
87 I'paduk pynkIIUN 19.04



https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41ef06

bubnuoreka [IOK

88 CpoiicTBa (hyHKIIHIA 21.04 https://m.edsoo.ru/7f41f07
8
. . bubnuorexa [JOK
23.04
89 CroficTsa pyniunii 30 https://m.edsoo.ru/7f41f1fe
bu6moteka [IOK
90 JIunelinas QyHKuIUA 26.04 https://m.edsoo.ru/7f42728
2
bu6mmoteka [IOK
91 Jluneiinas QyHKIMS 28.04 https://m.edsoo.ru/7f42741
2
[TocTpoenne rpaduka bubmorexa HOK
92 ? N p 30.04 https://m.edsoo.ru/7f426d1
JTUHEWHOU ()YHKIIUH o
93 HOCTPOCIEI/IG rpaduka 03.05
JTUHEWHOU (QYHKIIUH
94 I'padux bynkumm y =|x| 05.05
95 I'padux bynkumm y =|x| 07.05
KontponpHas padoTa no bubmuorexa [JOK
96 teme "KoopauHatel u 10.05 https://m.edsoo.ru/7f41f50
rpaduku. Oynkuun" a
[ToBTOpEHUE OCHOBHBIX
MOHATUH U METOJIOB Kypca bubmorera [JOK
97 P 12.05 https.//m.edsoo.ru/7f429c6
7 xiacca, 0000IIIeHIE c
3HAaHUU -
98 IToBTOpEHNE OCHOBHBIX 14.05 bubnuorexa LIOK



https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429c6c

IIOHSATHUH U METOJ0B Kypca https://m.edsoo.ru/7f429f3
7 Kiacca, 0000IIeHNE 2
3HAHHUHI
[ToBTOpEHNE OCHOBHBIX
N bu6mmoreka [IOK
MOHATHH U METOJIOB Kypca
99 1 17.05 https://m.edsoo.ru/7f42a0e
7 knacca, 00001IeHIE 0
3HAHHI 1Y)
[ToBTOpEHNE OCHOBHBIX
N bu6moteka [IOK
MOHATHH U METOJIOB Kypca
100 1 19.05 https://m.edsoo.ru/7f42a27
7 knacca, 00001IeHnE )
3HAHHI a
101 HroroBas KOHTpOJIbHASA 1 2105
pabota
[ToBTOpEHME OCHOBHBIX
. bu6moreka [IOK
MOHSATHUN U METOJIOB Kypca
102 1 24.05 https://m.edsoo.ru/7f42a90
7 xiacca, 00001IeHNe 0
3HAHHUHI -
OBILIEE KOJIMYECTBO 102 26,28.05

YACOB II10 ITPOTPAMME



https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900
https://m.edsoo.ru/7f42a900

8 KUIIACC

N KoJsnyecTBo 4yacoB DJIeKTPOHHBbIE
; Jara uudposbie
n/ Tema ypoka KoHTpoJbHbIE IIpakTH4eckue
Bceero HU3yUYeHusi o0pa3oBaTtejibHbIE
n padoThI padoTsbI
pecypchl
. bu6mmoreka [IOK
KBagpartHslii KOpeHb U3
1 1 04.09 https://m.edsoo.ru/7f42d45
qucia
2
) [TorsTre 06 1 06.09 bubmoreka [IOK
MPPALMOHAIBHOM YHUCIIE ' https://m.edsoo.ru/7f42eaaa
Hecstnunbie
3 IPUOJIMKESHUST 1 08.09
HUPPaALMOHATIBHBIX YUCEN
Hecstuunbie
4 IPUOJIKESHUST 1 11.09
HpPaALUOHAIBHBIX YUCET
5 JlecTBUTEIbHBIC YHCIIA 1 13.09
CpaBHeHne
6 . 1 18.09
JIEMCTBUTEIBLHBIX YUCEN
CpaBHeHue
7 . 1 20.09
JIEHCTBUTEIbHBIX YUCET
Apudmernueckuit
8 pucd . 1 22.09
KBaJPaTHBI KOPEHb
9 VYpaBHeHue BuAa X> = a 1 25.09
10 CsoiicTBa 1 bu6mmoreka [JOK



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa

apuMeTnIecKux
KBaJPaTHBIX KOPHEU

https://m.edsoo.ru/7f42d86
2

CaoiicTBa bu6mmoreka [{OK

11 apu(METHIECKIX 27.09 https://m.edsoo.ru/7f42d86
KBaJIPaTHBIX KOPHEH 2
[IpeoGpa3zoBanue
YHCIIOBBIX BBIPAXKCHHMA bubmorera [IOK

12 P ’ 29.09 https://m.edsoo.ru/7f42dd2
COJIepIKaIIuX 6
KBaJIpaTHbIE KOPHU B
[IpeoGpa3zoBanue

13 YHUCIIOBBIX BBIPAKECHUM, 02.10 bubnuoreka [JOK
coziep KaIux ' https://m.edsoo.ru/7f42ded4
KBaJIpaTHbIE KOPHU
[IpeobpazoBanme

14 YUCTIOBBIX BBIPAKEHUN, 04.10 bubnuoreka [IOK
coziep KaIuX ' https://m.edsoo.ru/7f42e0be
KBaJIpaTHbIE KOPHU
[IpeobpazoBanue
YUCJIOBBIX BBIPAKEHUN, bubnuoreka [JOK

15 06.10
coZepKaIInuX https://m.edsoo0.ru/7f42e262
KBaJIpaTHbIC KOPHU

16 CreneHsb C 1enbIM 09.10 bubmuoreka [JOK
oKasarejieM ' https://m.edsoo.ru/7f4354a4
CrannapTHas 3anuch bu6mmoreka [JOK

17 yucna. Pazmepsl 11.10 https://m.edsoo.ru/7f43609

00BEKTOB

8



https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f436098

OKpYyXarolero mupa (oT
QJICMCHTAPHBIX YaCTHIL]
J0 KOCMHYCCKUX
00BEKTOB),
JUINTENbHOCTh
IIPOLIECCOB B
OKpPY’KaIoIlleM MUpe

CBOJiCTBa CTENEHH C

bu6morteka [IOK

18 13.10 https://m.edsoo.ru/7f43564

LIEJIBIM ITOKa3aTeaeM g
. bu6moreka [IOK

CBoIicTBa CTEIICHU C

19 16.10 https://m.edsoo.ru/7f43564
LIEJIBIM ITOKa3aTeaeM o

. bu6moreka [IOK

CBoiicTBa CTETICHHU C

20 18.10 https://m.edsoo.ru/7f43564
LIEJIBIM ITOKa3aTelIeM g

21 CBoMCTBa CTEIICHU C 20.10 bubnuorexa [JOK
LIEJIBIM ITOKa3aTeaeM ' https://m.edsoo.ru/7f43599a
CBolicTBa CTETICHHU C bubnuorexa [JOK

22 23.10
LEJIBIM [IOKa3aTeIEM https://m.edsoo.ru/7f435ed6

23 KBagpartHbiii TpExuieH 25.10

24 KBagpartHbiii TpéxuieH 27.10
Paznoxenue Eu6 110K

nOINOTEKA

25 ¢ 30.10
KBAZpaTHOTO TpexTiIeHa https://m.edsoo.ru/7f42fd38
Ha MHOXKHTEIN

26 Pasnoxenune 10.11 bu6mmoreka [JOK



https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38

KBaJPaTHOIO TpEXUJICHA
Ha MHOXUTENIN

https://m.edsoo.ru/7f42fd38

KonTposabHas padora no
temaM "KBagpaTHbie

bu6mmoreka [{OK

21 kopuu. CreneHu. B https://m.edsoo.ru/7f42ec80
KBanpatuslit TpexusneH"
bu6moreka [IOK
28 AnreOpandeckast poOb 15.11 https://m.edsoo.ru/7f43038
2
JomycTuMble 3HaYEHUS
MIEPEMEHHBIX,
29 BXO/ISIIIINX B 17.11
anreOpandecKue
BBIPAXKEHUS
JlomycTuMBble 3HaYEHUS
MIEPEMEHHBIX,
30 BXO/ISIIINX B 20.11
anreOpandecKue
BBIPAXKEHUS
OCHOBHOE CBOMCTBO bubnuorexa [JOK
31 . 22.11
anreOpandecKoi 1poou https://m.edsoo.ru/7f4308e6
. bubmuoreka [JOK
32 Coxpawmenne apobeit 24.11 https://m.edsoo.ru/7f430a8a
N bubmuoreka [JOK
33 Coxparnerie apodeit 27.11 https://m.edsoo.ru/7f430f44
34 Coxparienue apooei 29.11 bubnuoreka [IOK



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44

https://m.edsoo.ru/7f430f44

CnosxeHue, BEIYUTAHUE,
YMHOKEHUE U JICTICHHUE

bu6mmoreka [IOK

35 01.12
aNreOpanvIecKux https://m.edsoo.ru/7f43128c
npoobeit
CnosxeHue, BEIYATAHUE,

36 YMHO’KEHUE U JIeIIeHHE 04.12 bubnuoreka [IOK
anrebpanveckux ' https://m.eds00.ru/7f4315c0
npobeit
Cnoxxenne, BRIYUTAHHUE,

37 YMHOXEHUE U JIeJICHNE 06.12 bubnuoreka [JOK
anreOpanyuecKux ' https://m.edso0.ru/7f4318c2
npooei
CnoxxeHne, BRIYUTAHNE,

YMHOKEHUE U JITICHUE bubnuoreka [IOK

38 08.12
anreOpandecKux https://m.edsoo.ru/7f431a20
npooei
[IpeobpazoBanue
BBIPAKECHMUIA, bubnuoreka [JOK

39 11.12
coZepKaIInuX https://m.edsoo.ru/7f43259c
anreOpandecKue apoou
[IpeobpazoBanue

. bubmuoreka [JOK
BBIpaXCHHUH,

40 13.12 https://m.edsoo.ru/7f43273
COJIeprKaIIuX 6
anreOpandeckue ApoOu -

41 [IpeoGpazoBanue 15.12 bu6mmoreka [JOK



https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736

BBIpAXKECHUH,
COoJeprKaInX
anreOpandeckue Apodu

https://m.edsoo.ru/7f43273
6

KonTposbHas padora no

bu6mmoreka [IOK

42 Teme "AnreOpandeckas 18.12 https://m.edsoo.ru/7f431d3
poOp" 6
bu6moreka [IOK
4 K 20.12
3 BaZpaTHOC ypaBHeHHe 0 https://m.edsoo.ru/7f42eela
Henonnoe kBagpatHoe bubnuoreka [JOK
44 22.12
ypaBHEHUE https://m.edsoo.ru/7f42eela
45 Henonnoe kBanpatHoe 25 19 bu6mmoreka [IOK
ypaBHEHUE ' https://m.edsoo.ru/7f42eela
dopmyira KopHEH
46 KBap ZTHOFOp 27.12 bubmmorexa TTOK
P ' https://m.edsoo.ru/7f42f158
YpaBHECHHUS
dopmya KopHEHR
47 KBap ZTHOl"Op 29.12 bubmorera [JOK
P ) https://m.edsoo.ru/7f42f3f6
yYpaBHECHHUS
dopmya KopHEN
48 KBap E}IITHOFOp 12.01 Eubmorexa ITOK
AP ' https://m.edsoo.ru/7f42f5a4
ypaBHCHHS
bubmuoreka [JOK
49 T B 15.01
copema breta https://m.edsoo.ru/7f42fef0
bu6mmoreka [JOK
50 Teopema Buera 17.01 https://m.edsoo.ru/7f43007

6



https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f430076

Pewrenne ypaBHeHui,

bu6mmoreka [IOK

51 19.01
CBOJBIIIXCA K https://m.edsoo.ru/7f43c542
KBaZ[paTHI)IM
Pewenne ypaBHenui,
52 CBOALIUXCS K 22.01 bubmorexa [IOK
AT ' https://m.edsoo.ru/7f43c3d0
KBaHpaTHI)IM
[Ipocreiimue 1pobHO-
53 allMOHAIbHBIE 24.12 bubmorexa LIOK
p ' https://m.edsoo0.ru/7f4328c6
YpaBHEHUSA
[Ipocteitmme npoOHO-
54 alMOHAJILHBIE 26.01 bubmorexa LIOK
pall ' https://m.edsoo.ru/7f432b6e
YpaBHEHUSA
Pernrenye TeKCTOBBIX i 1OK
nonImoTeKa
55 29.01
34131 € TOMOIHBIO . https://m.edsoo.ru/7f42f75c
KBaJIPAaTHBIX YPaBHCHHMA
Penrenye TeKCTOBBIX EuG 1OK
nonImoTeKa
56 31.01
ST € TIOMOTHBIO . https://m.edsoo.ru/7f42f8f6
KBaJIPaTHBIX YPaBHCHHMA
KoHTposbHas padoTa 1o
57 Teme "KBaaparusie 02.02 Eubmorexa ITOK
I,[,p ' https://m.edso00.ru/7f4301f2
ypaBHCHHS
JIuHeliHOe ypaBHEHUE C
JBYMSI TIGPEMCHHBIMH,
58 ero rpaduk, npumepsl 05.02

peleHus! ypaBHEHH B
LEJIBIX YUCIIax



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

59

JInneliHOE ypaBHEHHUE C
JBYMsI IEPEMEHHBIMU,
ero rpaduk, npumMepsl
peuieHusl ypaBHEHH B
LEJIBIX YUCIIAX

07.02

60

JIuneiiHOE ypaBHEHHUE C
JBYMsI IEPEMEHHBIMH,
ero rpauk, IpuMepsbl
penieHus: ypaBHEHH B
LETIBIX YUCIIAX

09.02

61

Pemenne cucrem nByx
JIMHEWHBIX YPABHEHUN C
IBYMs IIEPEMEHHBIMU

12.02

62

Pemenue cucreM aByx
JINHEMHBIX YpaBHEHUH C
JIBYMsI IEPEMEHHBIMU

14.02

63

Pemenue cucreM AByx
JIMHEHHBIX YpaBHEHUH C
JBYMsI IEPEMEHHBIMU

16.02

64

ITpumeps! pereHust
CHCTEM HEJIMHEWHBIX
YpaBHEHUH C ABYMs
HepeMEHHbIMU

19.02

65

[Tpumeps! pereHust
CHUCTEM HEJIMHENHBIX
ypaBHEHUH C IByMs

21.02




MEPpCMCHHBIMU

66

I'paduueckas
MHTEpIpeTanus
YPaBHEHUS C IBYMS
IIEPEMEHHBIMU U CUCTEM
JIMHEWHBIX YPABHEHUN C
JBYMsI IEPEMEHHBIMU

26.02

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d
6

67

I'padmueckas
HMHTEpIpeTanus
YPaBHEHUS C IBYMS
IIEPEMEHHBIMU U CUCTEM
JIMHEWHBIX YPABHEHUN C
IBYMs IIEPEMEHHBIMU

28.02

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d
6

68

Pernrenye TeKCTOBBIX
3a7a4 C IIOMOIIBIO
CHUCTEM ypaBHEHUI

03.03

69

Pemenne TekcToBBIX
3a/1a4 ¢ MOMOIIBIO
CUCTEM YpaBHEHUU

05.03

70

Pemenne TekCTOBBIX
3a4a4 C IOMOIIBIO
CHUCTEM ypaBHeHI/Iﬁ

07.03

71

UucnoBble HEpaBEeHCTBA
U UX CBOMCTBA

09.03

72

HucnoBble HEpaBEHCTBA
U UX CBOMCTBA

12.03



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

73

HepaseHnctBo ¢ onHoOM
MePEMEHHOM

14.03

74

JInneliHbIE HEPABEHCTBA
C OJIHOM IIEPEMEHHOU U
UX pellieHne

16.03

bu6mmoreka [IOK
https://m.edsoo.ru/7f42c692

75

JInHeliHbIE HEPABEHCTBA
C OJIHOM IEPEMEHHOU U
UX pellieHne

19.03

bu6moreka [IOK
https://m.edsoo.ru/7f42c840

76

JIuneliHbIE HEPABEHCTBA
C OJIHOM IEPEMEHHOU U
UX pellieHne

02.04

77

CHcTeMBI JIJMHEHHBIX
HEpPABEHCTB C OJIHOM
MEPEMEHHOM U UX
pereHue

04.04

bu6moreka [IOK
https://m.edsoo.ru/7f42cb88

78

Cucrembl THHEHHBIX
HEPaBEHCTB C OJTHOM
MEPEMEHHOH U UX
pereHue

06.04

bu6mmoreka [IOK
https://m.edsoo.ru/7f42cd2c

79

Cucrembl TUHEHHBIX
HEPaBEHCTB C OJTHOM
MEPEMEHHON U UX
peuieHue

09.04

80

N3006pakenue pereHus
JIMHEWHOT O
HEpaBEHCTBA U UX

11.04

bu6mmoreka [JOK
https://m.edsoo.ru/7f42c9e4



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4

CHCTEM Ha YHCJIOBOU
psAMOM

N300pakenue pemeHus
JIMHEWHOTO

bu6mmoreka [IOK
81 HEPAaBCHCTBA H UX 13.04
P . https://m.edsoo.ru/7f42c9e4
CHCTEM Ha YHCIIOBOM
MPAMOM
KonTpossHas pabora no
82 temam "HepaBeHcTBa. 16.04
Cucrems! ypaBHeHUI"
bubmoreka [IOK
83 [Tonstue KITUH 18.04
Py https://m.edsoo.ru/7f433c12
OO6uacTb onpeaeeHust bubnuoreka [JOK
84 Y MHO>KECTBO 3HAYCHUH 20.04 https://m.edsoo.ru/7f433d8
byHKIMH 4
CriocoOsl 32712
85 1 I?,I A 23.04
byHKIIUN
86 I'padux byHKIHH 25.04
CpoiicTBa (yHKITUH, UX
87 0TOOpakeHHE Ha 27.04
rpaduke
UTteHue U IOCTpOCHUE
88 poct 30.04
rpadukoB QyHKINN
[Tpumeps! rpadukoB
89 GyHKIUH, OTpaXKaroIuX 02.05

PCAJBbHBIC TPOLECCHI



https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f433d84

OyHKIMUH,
OIKCBHIBAIOLIHE MPSIMYIO

90 1 00paTHYIO 04.05 bubmmorexa [IOK
HPOTOPIHOHATLHEIE ' https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, HX
rpaduxu

91 I'umepbora 07.05

92 I'umiepboia 11.05

bu6mmoreka [IOK
93 r =x? 14.05
paduic pymkin y =X https://m.edsoo.ru/7f4343e2
bubmoreka [IOK
94 I'padux bynknmum y = x> 15.05 https://m.edsoo.ru/7f43457
2
OyHKIMYU Y =X2, ¥ = X°,
y=Vxy=[x Bu6morexa ITOK

95 rpagu4IecKoe pereHue 18.05 https://m.edsoo.ru/7f434d3
YpaBHEHUU U CUCTEM 8
ypaBHEHU M
OyHKIMHU Y =X2, ¥ = X°,

96 i/ Z(;)/I)/I(:{Zc?«f; CIICHUE 21.05 Bu6mmorexa LIOK

p . p ' https://m.edsoo.ru/7f434eb4
ypaBHEHUH U CUCTEM
ypaBHEHUI
[ToBTOpEHNE OCHOBHBIX
97 MMOHSATHH U METOJOB 23.05 bu6mmoreka [JOK

KypcoB 7 1 8 KJ1accos,
00o01eHue 3HaHu i

https://m.edsoo.ru/7f4371aa



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f4371aa

[ToBTOpEHNE OCHOBHBIX
98 MOHSTUI U METOJI0B 1 25 05 bu6mmoreka [IOK
KypcoB 7 1 8 KIIacCOB, ' https://m.edsoo.ru/7f43736¢
00001IeHIE 3HAHWIA
[ToBTOpEHNE OCHOBHBIX
N bu6mmoreka [IOK
MOHATHI U METOJIOB
99 1 28.05 https://m.edsoo.ru/7f43751
KypcoB 7 u 8 KJIacCoB, 0
0000111eHIE 3HAHUT -
[ToBTOpEHNE OCHOBHBIX
MOHSITHH U METOJI0B bubmorexa LIOK
100 1 30.05 https://m.edsoo.ru/7f4376b
KypcoB 7 u 8 KJIacCOB, 4
0000111eHIE 3HAHUT -
bu6moreka [IOK
Hrtorosast KOHTpoOJIbHASA
101 1 https://m.edsoo.ru/7f436b8
pabota g
[ToBTOpEHME OCHOBHBIX
TOHSATHUH U METO/IOB bubmorexa HOK
102 1 https://m.edsoo.ru/7f43785
KypcoB 7 U 8 KJIacCOB, g
000011eHNE 3HAHUI -
OBUIEE KOJIMYECTBO 102

YACOB II10 ITPOTPAMME



https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858
https://m.edsoo.ru/7f437858

9 KUIIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoTsI

Jara
HU3yUYeHus:

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTtejibHbIE

pecypchbl

ParmmmonansHabIe yncna,
MppaluoHaJIbHbIE YUCIIA,
KOHEYHbIE U OECKOHEYHBIE
NeCSITUYHBIE TPOOH

05.09

MHOKecTBO
)IGﬁCTBI/ITCJ'II;HBIX YHUCCII,
JICMCTBUTEIIHHBIC YHCIIa KaK
OCCKOHEUHbBIEC JECATUYHBIE
npoou

07.09

B3anMHO onHO3HaYHOE
COOTBETCTBUE MEXKAY
MHOXECTBOM
JNEHUCTBUTEINBHBIX YNCET U
MHOECTBOM TOYEK
KOOPAWUHATHOU MPSIMOU

08.09

CpaBHeHue
JNEHUCTBUTENBHBIX YHCEN,
apudmeTnyeckue neHcTBUA
C AEUCTBUTEIbHBIMU
YUCIAMH

12.09

[TpubnmxénHOE 3HaUEHNE

14.09




BCJINMYUHBI, TOYHOCTH

MPUOIMKECHHS
OxpyriieHue ynucesn 19.09
Oxpyraenue yucen 21.09
[Ipukuaka u orieHka
8 p A 1 o 22.09
pe3yIbTaTOB BHIYHCIICHUI
[Ipukuaka u orieHka
9 pHiiA 1 5 26.09
pe3yIbTaTOB BHIYHCICHUIN
JIuneliHOE ypaBHEHHE. bubmuorex [IOK
10 Pemenne ypaBHeHUH, 28.09 https://m.edsoo.ru/7f43bf6
CBOJIIIMNXCS K JUHENHBIM 6
JIuneitHOE ypaBHEHUE.
11 Pemenne ypaBHeHUH, 29.09
CBOJSIIUXCS K TUHEHHBIM
KBanpaTHoe ypaBHeHue. Bubmuoreka ITOK
12 Pemenne ypaBHeHUH, 03.10 https://m.edsoo.ru/7f43c54
CBOJSIIIUXCA K KBAJPaTHBIM 2
KBanpatHoe ypaBHEeHHE. bubnuoreka [JOK
13 Pemenne ypaBHeHUH, 05.10 https://m.edsoo.ru/7f43c54
CBOJSILIUXCA K KBaJPAaTHBIM 2
bubmuoreka [JOK
14 bukBanpaTHbie ypaBHEHUs 06.10 https://m.edsoo.ru/7f43c3d
0
bu6mmoreka [JOK
15 buxBanpaTHble ypaBHEHUS 10.10 https://m.edsoo.ru/7f43c3d

0



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0

16

[Ipumeps! perieHus
YPaBHEHUH TPEThEN U
4ETBEPTOU CTEICHEN
pa3IoKEHUEM Ha
MHOXHUTEIH

12.10

17

[Ipumeps! permenus
YpaBHEHUH TPEThE U
4ETBEPTOU CTEIECHEN
pa3IoKEeHUEM Ha
MHOXUTEIN

13.10

18

Pemenue npoGHo-
palMOHAIBHBIX YPABHEHHI

17.10

bu6moreka [IOK
https://m.edsoo.ru/7f43c9b
6

19

Pemenne mpoGHo-
palMOHAIBHBIX YPABHEHHI

19.10

bu6moreka [IOK
https://m.edsoo.ru/7f43c9b
6

20

Pemenne TekCTOBBIX 3aJa4
aJ'Il"e6paI/ILICCKI/IM METOOOM

20.10

21

Pemenne TekCTOBBIX 3aJa4
aJ'Il"e6paI/ILICCKI/IM METOOOM

24.10

22

Pemenue TeKCTOBBIX 33724
aﬂre6pa1/1qec1<I/IM MCTOJOM

26.10

23

KounTpossnas pabora o
Teme "YpaBHEHHUS C OJHOU
nepeMeHHon"

27.10

24

ypaBHeHI/IC C IBYMsL

31.10

bu6mmoreka [JOK



https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

NEPEMEHHBIMH U €T0
rpadux

https://m.edsoo.ru/7f43d0b
4

25

VYpaBHeHHE ¢ IByMs
IMEPpEMEHHBIMU U €TI0

rpadux

09.11

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d0b
4

26

Cucrema 1ByX JTMHEHHBIX
YpPaBHEHUH C IBYMS
IIEPEMEHHBIMU U €€
peuieHue

10.11

27

Cucrema 1ByX JINHEWHBIX
YpaBHEHUH C IBYMSI
IIEPEMEHHBIMU U €€
pelieHne

14.11

28

CucreMa IByX JTUHEUHBIX
YpaBHEHUH C IBYMS
TIEPEMEHHBIMH U €€
peuieHue

16.11

29

CucreMa IByX JTMHEUHBIX
YpaBHEHUH C IBYMS
MepEMEHHBIMU U €€
penieHue

17.11

30

Pemenue cucreM aByx
YPaBHEHUH, OJTHO U3
KOTOPBIX JIMHEMHOE, a
IPYroe — BTOPOH CTENEHU

21.11

bubmuoreka [JOK
https://m.edsoo.ru/7f43d23
a

31

Pemenue cucrem ABYX

23.11

bu6mmoreka [JOK



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d23a

YPaBHEHUH, OJTHO U3
KOTOPBIX JIMHEMHOE, a
JIPYroe — BTOPOM CTEIIEHU

https://m.edsoo.ru/7f43d55
a

32

Pemenne cucrem nByx
YpaBHEHUH, OJHO U3
KOTOPBIX JIMHENHOE, a
JIPYroe — BTOPOM CTEIEHU

24.11

33

Pemenne cucrem nByx
YPaBHEHUH, OJTHO U3
KOTOPBIX JIMHENHOE, a
JIpYyroe — BTOPOM CTENEHU

28.11

34

I'padmueckas
MHTEPIPETAIHS CUCTEMBI
YpaBHEHUH C IBYMsI
MepeMEHHBIMU

30.11

35

Pemnrenye TeKCTOBBIX 3ama4
anreOpanvecKuM crocooom

01.12

36

Pelienne TeKCTOBBIX 3a1a4
anreOpanvecKuM crocooom

05.12

37

KontponbHas padoTa no
TeMe "CucreMsl
ypaBHeHUI"

07.12

38

UucnoBble HEpaBEHCTBA U
HUX CBOWCTBa

08.12

39

HucnoBble HEPABEHCTBA U
HUX CBOMCTBa

12.12

bu6mmoreka [JOK
https://m.edsoo.ru/7f43ad5



https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43ad5a

a

JIuHeliHbIe HEPaBEHCTBA C

bu6mmoreka [IOK

40 OJIHO MePEMEHHON U HX 14.12 https://m.edsoo.ru/7f43af0
peueHne 8
Jlunelinbie HEPABEHCTBA C bubnuotexa [JOK

41 OJHOU MEPEMEHHON U UX 15.12 https://m.edsoo.ru/7f43af0
peueHne 8
Jlunelinbie HEPABEHCTBA C bubnuotexa [JOK

42 OJTHOU TIEPEMEHHON U MX 19.12 https://m.edsoo.ru/7f43af0
peueHne 8
CucTeMbl JIMHENHBIX

43 HEPABCHCTB C OJHOMH 21.12
MEPEMEHHOM U UX pEIIeHUE
CHcTeMBl JIMHEHHBIX

44 HEPaBEHCTB C OJTHOM 22.12
MEPEMEHHOM U UX peIICHUE
CHCTEMBI JIMHEHHBIX

45 HEPaBEHCTB C OJTHOM 26.12
MIEPEMEHHON U UX pPEIICHUE
KBangparHsle HepaBeHCTBA U Brbmaorexa IJOK

46 P P 28.12 https://m.edsoo.ru/7f43b09
UX PEIICHUE g

bubmuoreka [JOK

KBanparHble HepaBEeHCTBA U

47 29.12 https://m.edsoo.ru/7f43b21
WX pellieHne e

48 KBanparHble HEpaBeHCTBA U 11.01 bubnuorexa LIOK



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b21e

UX pellIeHne

https://m.edsoo.ru/7f43b5a
2

KBagparHble HepaBeHCTBaA U

49 12.01
UX pEIleHUE
KBanpaTHbie HepaBeHCTBa
50 BaJIpaTHBIC HEPABCHCTBA U 16.01
WX peIlIeHUe
I'padmueckas
bu6mmoteka [IOK
WHTEpIpETAIUsl HEPABEHCTB
51 18.01 https://m.edsoo.ru/7f43b09
Y CHCTEM HEPABEHCTB C 8
JIBYMsI IEPEMEHHBIMU h
I'padmueckas
59 WHTEPIPETAIUs HEPABEHCTB 19.01
U CUCTEM HEPABEHCTB C
JIBYMSI IEPEMEHHBIMU
KonTtponsHas padota no
53 HTI?, JIPHAA P T . 23.01
teme "HepaBeHcTBa
N bubnuorexa [JOK
KBagparnunas Qynkmums, eé
54 _ 25.01 https://m.edsoo.ru/7f4396¢
rpaduk U CBOMCTBA 6
N bubmuoreka [JOK
Ksanparuunas ¢pyHkuus, eé
55 . 26.01 https://m.edsoo.ru/7f43984
rpaduk U CBOMCTBA 5
N bubmuoreka [JOK
Ksanparuunas ¢pyHkuus, eé
56 N 30.01 https://m.edsoo.ru/7f4399b
rpaduk 1 cBOICTBa 4
[TapaGoma, KOOpIUHATHI
57 p pX 01.02 bu6mmoreka [JOK

BCPIUINHBI napa60m>1, OCh

https://m.edsoo.ru/7f439eb



https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4

CUMMETpPHHU apadoIIbl

4

[Tapaboira, KOOpAMHATHI

bu6mmoreka [{OK

58 BEPIIMHBI TapaboJIbl, OCh 02.02 https://m.edsoo.ru/7f43a03
CUMMETPUHU 11apaboJIb a
[Tapabouna, kKoOpAHHATHI bubnuoreka [JOK
59 BEPIIMHBI TapaboJIIbl, OCh 06.02 https://m.edsoo.ru/7f43ala
CUMMETPUHU NTapaboJIb c
[Tapabouna, kKoOpAMHATHI bubnuoreka [JOK
60 BEPIIUHBI TTapaboJIIbl, OCh 08.02 https://m.edsoo.ru/7f43a31
CUMMETPUHU NapaloJIb e
[Tapaboma, KoOpIUHATHI bu6moreka [IOK
61 BEPIIHMHBI Tapaboibl, 0Ch 09.02 https://m.edsoo.ru/7f43a52
CHUMMETPUH [apaboIIbl 6
[Tapaboma, KOOpIMHATHI
62 BEPIINHBI Tapa0oJIbI, OCh 13.02
CUMMETPHUH TTapaboJIbl
I'paduku Gyakumii: y = kx,
63 y = kx + b, y=k/X, y=x3, 15.02
y=vX, y=[x|
I'paduku pynkumii: y = kx,
64 y = kx + b, y=k/X, y=x3, 16.02
y=vX, y=[x|
I'paduku Gpyakuumii: y = KX,
65 y = kx + b, y=k/X, y=x3, 20.02
y=vX, y=|X|
66 I'padpuxu Qynxmii: y = kx, 22.02



https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43a526

y = kx + b, y=k/x, y=x3,
Y=VX, y=|X|

I'paduxn Qyaxmmii: y = kx,

67 y = kx + b, y=k/x, y=x3, 23.10
y=vX, y=[X|
I'paduku pynkumii: y = kx,

68 y = kx + b, y=k/x, y=x3, 27.02
y=vX, y=[X|
KonTtponpHas padota no brbmorexa [TOK

69 13 P \ 01.03 https://m.edso0.ru/7f43ab8
Teme "OyHKIUH 4
[TonsiTue yncnoBoi bubmorera [JOK

70 02.03 https://m.edsoo.ru/7f43e6c
MOCJIEIOBATEIbHOCTH 6
3amanue
MOCJIEIOBATEIbHOCTH bubmorexa OK

71 A . . 06.03 https://m.edsoo.ru/7f43ebd
peKyppeHTHOU (HOopMyIIoil U 3
dhopmyIoii n-ro uiaeHa B
ApubdmMernueckas u bubnuoreka [JOK

72 reoMeTpuyIecKas 09.03 https://m.edsoo.ru/7f43ed7
IIPOTPECCUU €
ApubdmMernueckas u bubnuoreka [JOK

73 reoMeTpuyIecKas 13.03 https://m.edsoo.ru/7f43f3b
POTrpPeCcCHH 4
dopmyIbl N-To YjaeHa bubmotera [JOK

74 pMY 15.03 https://m.edsoo0.ru/7f43f58

apu(pMeTHYeCKON u

a



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43f58a

reOMETPUYECKON
MPOTrPECCUI, CYMMBI
MEPBBIX N YWICHOB

@OopMyIIbI N-TO YIEHA
apudmeTnuecKoit u

bu6mmoreka [{OK

75 reoMeTpUUECKO 16.03 https://m.edsoo.ru/7f43ef2
MPOTrPECCUM, CYMMBI c
MIEPBBIX N WICHOB
@opMyIIbI N-TO YJIEHA
apudmeTnyeckoi u bubnuoreka [IOK
76 TeOMETPUIECKOM 03.04 https://m.edsoo.ru/7f43f0c
HPOTPECCHiA, CyMMBI 6
MEPBBIX N YJICHOB
@opmyJibl N-TO YJeHa
apupMETHIECKON U bubnuoreka [IOK
77 r€OMETPUUIECKOU 05.04 https://m.edsoo.ru/7f43f72
MIPOrpeccuit, CyMMBI e
MEPBBIX N YICHOB
@dopmysbl N-ro YjaeHa
apruMETHIECKON U bubnuoreka [JOK
78 r€OMETPHUYCCKOM 06.04 https://m.edsoo.ru/7f43f8a
MIPOrPeCcCUit, CyMMBI 0
MEPBBIX N YJICHOB
N300paxkeHue 4ieHoB
apU(PMETUYECKOUN U
79 | pmd 10.04

F€OMETPUUECKOU
MPOrpeccuil TouKamMmu Ha



https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43f8a0

KOOPJMHATHOM MIOCKOCTH

N300pakeHue 4ICeHOB
apudmeTnuecKoit u

80 reOMETPHYCCKOMN 12.04
IIPOrpeCCUil TOYKamMu Ha
KOOPJMHATHOM MJIOCKOCTH
JlunelHbIN 1
81 o 13.04
AKCMOHCHIIMALHBIA POCT
bu6moreka [IOK
82 CroXHBIE TPOIIEHTHI 17.04 https://m.edsoo.ru/7f43fe0
e
bu6moreka [IOK
83 Cno>xHBIE MTPOIICHTHI 19.04 https://m.edsoo.ru/7f4401a
6
KontponpHas padoTa no bubnuoreka [IOK
84 Teme "Huciossie 20.04 https://m.edsoo.ru/7f4404f
ocjaeaoBaTeabHOCTH" 8
[ToBTOpEeHME, 0600MIECHNE U
CUCTeMAaTH3allHsl 3HAaHHA.
3anuce, cpaBHEHHE,
85 JHen, P 24.04
JEUCTBUS C
JeUCTBUTENbHBIMU
YHClIaMU, YUCIIOBAs MpsMast
[ToBTOpEHue, 06001mEeHNE U
CUCTeMAaTH3aIlHsl 3HAaHHH.
86 " 26.04

[IponieHThI, OTHOLIEHUS,
MPONOPLUHU



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f4404f8

[ToBTOpEHue, 0600MICHNE U
CcUCTEeMaTU3alrs 3HAHU.

87 27.04
Oxpyriienue,
npuOIIMKEHHE, OI[CHKA
[ToBTOpenue, 06o0IICHNE U
CHCTEMaTH3alMs 3HAHUH. bu6morteka [IOK
88 Pemienne TekCTOBBIX 3a0a4 03.05 https://m.edsoo.ru/7f443b1
apu(hMETHIECKUM 2
CIocooom
[ToBTOpeHuE, 0600IIEHNE 1
CHCTEMAaTH3alMs 3HAHHH. bu6moreka [IOK
89 Perienne TeKCTOBBIX 3a1a4 04.05 https://m.edsoo.ru/7f443cd
apu(pMETHUECKUM 4
crocooom
[ToBTOpEeHUE, 0600IICHNE 1
CHUCTEeMaTH3aIys 3HAHHH. bubnuorexa [JOK
90 Pemrenue TeKcTOBBIX 3a1a4 08.05 https://m.edsoo.ru/7f443fe
apuMeTHIECKUM a
CIIocooom
[ToBTOpEeHME, 0600IICHNE 1
CHUCTeMAaTH3al¥s 3HAaHHUH.
TTpeoSpasosanie bubnuoreka [JOK
91 10.05 https://m.edsoo.ru/7f4441c
anreOpanvecKux N
BBIPKCHUH, TOMYCTUMbIC
3HAYCHHS
92 [ToBTOpEHue, 0600MmEeHNE U 1105 bubnmoreka [JOK

CHCTeMaTHU3alus 3HaHUH.

https://m.edsoo.ru/7f44436



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364

[IpeoGpa3zoBanue 4
areOpanvIecKux
BBIPOKEHUH, TIOTTYCTHUMBIC
3HAYCHHMS
[ToBTOpenue, 06o0IICHNE U
CHCTEMaTH3alMs 3HAHUH.
[TpeobpazoBanue bubmmorexa TOK
93 15.05 https://m.edsoo.ru/7f4446f
anreOpandecKux )
BBIPOKEHUH, TOTTYCTUMBIC
3HAYCHHS
[ToBTOpEeHuE, 0600IIEHNE 1
CHCTEMAaTH3alMs 3HAHUH.
[IpeobpazoBanme bubmorexa LOK
94 17.05 https://m.edsoo.ru/7f444a9
anreOpandecKux 4
BBIpXEHUH, IOMTyCTUMBIC
3HAYCHUS
[ToBTOpEeHME, 0600IICHNE 1
cUCTeMaTU3alus 3HaHHM. bubnuorexa [JOK
95 DYHKIUU: IOCTPOCHHUE, 18.05 https://m.edsoo.ru/7f444c5
CBOMCTBA M3yYEHHBIX 6
byHKIM
[ToBTOpEHME, 000OIICHNE 1
cucTeMaTH3alys 3HaHUI. Buoauorexa ]_[OK
96 OYHKIUU: TOCTPOCHHE, 22.05 https://m.edsoo.ru/7f444f4
CBOMCTBA M3yYEHHBIX 4
byHKIHHA
97 [ToBTOpEHue, 06001IeHNE U 24.05 bu6mmoreka [JOK



https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f444f44

CUCTEMAaTU3alMsA 3HAHUHN.
@yHKIUU: IOCTPOCHHUE,
CBOMCTBA U3yYEHHBIX

byHKIHA

https://m.edsoo.ru/7f44516
a

98

[ToBTOpenue, 06o0IICHNE U
CUCTEeMaTU3als 3HaHH.
@yHKIUU: IOCTPOCHHUE,
CBOMCTBA U3yYEHHBIX

byHKIINN

25.05

bu6morteka [IOK
https://m.edsoo.ru/7f4452¢
6

99

[ToBTOpeHuE, 0600IIEHNE 1
CHCTEMAaTH3alMs 3HAHHH.
I'padmueckoe pemienne
YpaBHEHUH U UX CUCTEM

29.05

bu6moreka [IOK
https://m.edsoo.ru/7f44551
6

100

[ToBTOpEHUE, 0600IIEHNE 1
CHCTEeMaTH3aI1s 3HaHUH.
I'paduaeckoe permenue
YpaBHEHUN U UX CHCTEM

101

HToroBasi KOHTpOJIbHAS
pabota

102

O060011eHEe U
CHUCTEMATHU3ALU 3HAHUI

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

102



https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516
https://m.edsoo.ru/7f445516




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJIS YYEHUKA
» Anre6pa, 7 xinacc/ Makapsiue FO.H., Munmatok H.I'., Hemkos K.1. u
npyrue; noj penakmueit TenskoBckoro C.A., AKuoHepHoe 00LIECTBO
«3narenscrBo «lIpocsemenue»

» Anre6pa, 8 kiacc/ MakapsiueB FO.H., Munatok H.I'., Hemmkos K.W. u
npyrue; noj penakuuent TensakoBckoro C.A., AKIIMOHEpHOE 0OIIECTBO
«M3parenscTBO «lIpocBemienne»

» Anre6pa, 9 kmacc/ MakapsiueB FO.H., Munmtok H.I'., Hemkos K.U. u

apyrue, AkuuonepHoe oouiectBo «M3narensctBo «IIpocBemmenne»

METOANYECKHUE MATEPUAJIbI IS YUYUTEJISA
Txnacc (JI.W.3Banuy u ap.)

8xi(JI.W.3Banuy u ap.)

9xn(JI.1.3Banu4 u nip.)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

WNuTepakTuBHAS 1OCKA U MPOIIECCOP






