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Pabouas nmporpamma

10 yueOHOMY MPEAMETY
«Mamemamuka
5-9 kaace



Pa6ouas mporpamma ®I'OC OO0 1o yuebHOMY TipeameTy « Mamemamuxax» s 5-9
KJIaCCOB pa3paboTaHa HAa OCHOBE CIEAYIOIMIMX HOPMATUBHBIX JOKYMEHTOB:

o ®denepanbHoro 3akoHa Poccuiickoit denepannu ot 29 nexadpst 2012 r. Ne 273-D3
«O0 obpazoBanuu B POy

e @deepalibHOTO FOCYAAPCTBEHHOTO 00Pa30BaTENIbHOTO CTaHIapTa OCHOBHOT'O 00IIEro
oOpazoBanus (yrBepxkaeH nmpukazoMm MOuH P® ot 17.17.2010 Ne897, B penakiuu
npukaza MOuH PO Ne 1644 ot 29.12.2014)

e [IpumepHoii mporpammel o MareMmatuke: IIpumepHbIe TporpaMmsl 10 y4eOHbIM
npeaMmeraMm. Maremartuka. 5-9 kiacchl: MPOeKT. — 3-€ U3Jl., nepepad. — M.:
IIpocBemenue, 2011. -64 c.

e ABTOpPCKOM ITpOrpaMMsbl 110 MateMaTuke: MateMatuka: nporpaMmmsl: S-11 kinaccel
/[A.T'. Mep3nsik B.b. Tlonouckuit, M.C. SAxup u np.]. — M.: Bentana-I'pad, 2017. —
152 ¢

Iliianupyembie pe3yabTaThbl y4eOHOI0 MpeAMeTa, Kypca
PanmyonaianHble yncia

BbITyCKHUK HAYYUTCS:

* IOHUMATh OCOOCHHOCTH JAECATUYHONU CUCTEMBI CUUCIICHUS;

* OIIEPUPOBATH MOHATUAMHU, CBSI3aHHBIMU C JIJIMMOCTBIO HATYPAJIbHBIX YHCET;

* BBIpaXXaTh 4YKCJAa B HKBUBAJICHTHBIX (OopMax, BbIOMpas HamOoJee MNOIXOIAIIYI0 B
3aBUCUMOCTH OT KOHKPETHOI CUTYallUu;

* CPaBHMBATh U YIOPSA0YMBATH PAllMOHAJIbHBIC YHCIIA;

* BBIMOJIHATH BBIYMCIICHUS C PALIMOHAJIBLHBIMU YUCIaMH, COUY€Tas YCTHBIE U TUCbMEHHbBIE
PUEMBI BBIYMCIICHH, TIPUMEHEHNE KAJIBKYJIATOPA;

* HCIOJIB30BaTh IIOHATHS U YMEHUS, CBA3aHHBIE C IPONOPLIUOHAIBHOCTHIO BEJIMYHH,
IIPOLIEHTAMM, B XOJI€ PELICHUS MAaTEMAaTUUECKUX 3a]a4 U 3a/1a4 U3 CMEXKHBIX IIPEIMETOB,
BBIIIOJIHATH HECIIOKHBIE TPAKTUYECKNE PACUETHI.

BhINyCKHHK NOJIYYUT BO3MOKHOCTD:

* [I03HAKOMUTHCA € O3ULMOHHBIMU CUCTEMAaMU CUHMCIIEHUS C OCHOBAaHUSAMU, OTJINYHBIMU
ot 10;

* YIIIyOUTh U pa3BUTh NPEACTABICHUS O HATypalbHBIX YUCIIAX U CBOMCTBAX JEIMMOCTH;

* HAQYYUTHCS MCIOJb30BaTh MPUEMBI, PALIMOHATU3UPYIOUIUE BBIYUCIECHUS, MPUOOpecTr
IPUBBIYKY KOHTPOJIMPOBATH BHIUUCIEHUS, BEIOMPAs MOAXOASIINN Il CUTYALMH CIIOCO0.

JleMCTBUTEIBbHbIE YHCJIA

BBITTYCKHUK HAYYUTCS:

* HCII0JIb30BaTh HAYAJIbHBIC MPEICTABICHUSI O MHOKECTBE JICUCTBUTEIBHBIX YHUCET,

* ONEPUPOBATH MOHITUEM KBAJPATHOTO KOPHS, IPUMEHSThH €0 B BEIYUCIICHUSX.
BhINYyCKHUK TOJYYUT BO3MOYKHOCTD:

* Pa3BUTh TMPEJCTABICHUE O YHUCIAE M YHCIOBBIX CHCTEMax OT HATypalbHBIX JI0
NEeUCTBUTEIBHBIX YUCEIT; O POJIM BHIYUCIECHUN B MPAKTHUKE;

* pa3BUTh W yrAyOWTh 3HAHUS O JECITHYHOW 3aMHMCH JIEWCTBUTEIBHBIX YHCEI
(mepuoaNYeCcKue U HEMEPUOANIECKUE APOOH).




N3mepenusi, npudIHKeHNs], OLEHKH

BbINyCKHUK Hay4uTCS:

* UCIIOJIB30BATh B XOJI€ PELICHUS 3a7ay JJIEMEHTAPHBIC NPEACTABICHUSA, CBSI3aHHBIE C
NPUOIMKEHHBIMU 3HAYEHUSIMUA BEJIMYUH.

BBINYCKHUK TOJYYUT BO3MOKHOCT:

* [IOHATh, 4YTO YHCIOBBIE JAHHBIEC, KOTOPBIE MCIOJB3YIOTCS ISl XAPAKTEPUCTUKHU
00BEKTOB OKPYXKAIOIIET0 MHUPA, SBISAIOTCA MPEUMYIIECTBEHHO NPUOMKEHHBIMU, YTO IO
3almucu MPUOMMKEHHBIX 3HAYECHUH, COJEpKaluxcss B WHGOPMALMOHHBIX HCTOYHHKAX,
MO’KHO CYAMTbH O MOTPELUIHOCTH NPUOIINKEHUS;

* [IOHATh, YTO MOTPEIIHOCTh PE3yJIbTaTa BBIYMCIECHUN JOJDKHA OBITH COM3MEpUMa C
IIOIPEIIHOCTHI0 UCXOJHBIX JAaHHBIX.

Anreﬁpauqecmle BBIPAKCHUA

BbINTyCKHUK HAYYUTCS:

* ONIEPUPOBATH MOHATUAMH «TOXKJECTBO», «TOKJIECTBEHHOE MpeoOpa3oBaHHE), PELIaTh
3aJlauy, coJeprKaliue OyKBEHHbIE JaHHbIE; pabdoTaTh ¢ (opMyIaMu;

* BBIIIOJIHATh TPeoOpa3oBaHUs BBIPAKEHUH, COJEpXKAIIUX CTENEHW C LEJIbIMH MO-
Ka3aTeJsIMU U KBaJIpaTHbIE KOPHU;

* BBIIIOJIHATH TOXJIECTBEHHBIE MPEOOPa30BaHUs PALMOHAIBHBIX BBIPAKEHUI HAa OCHOBE
IpaBWI ACUCTBUI HAJ MHOTOWIEHAMU U aNreOpanyecKuMu ApoOsMu;

* BBINIOJIHATH PA3JI0’KEHNE MHOTOWICHOB Ha MHOXHUTEIH.
BhINyCKHHK NOJYYHUT BO3MOKHOCTb HAYUUTHCS:
* BBINIOJIHATH MHOTOLLIATOBbIE MPE0Opa30BaHMsl pallMOHAJIbHBIX BbIPAXKEHUN, IPUMEHSS
HIUPOKUI HA0Op CcrTOCOO0B U MPUEMOB;
* IPUMEHATH TOXKJAECTBEHHbIE MPE0OPA30BAHMS IJIs1 PEILICHUS 3a/1a4 U3 PA3JIMYHBIX Pa3/eiIoB
Kypca (HarmpuMmep, 17151 HaX0XKIEHUS! HanOOJbIIEro/HAMMEHbIIEr0 3HAYEHUS BEIPAKEHNUS ).
YpaBHeHust

BpInyCKHUK HayuuTCs:

* pemaTh OCHOBHBIC BHJIBI PAllMOHAIBHBIX YPAaBHCHHWHA C OJHOUW MEPEMEHHOM, CHCTEMBI
JIBYX YpaBHEHUH C ABYMsI IEPEMECHHBIMU;

* IOHMMAaTh ypaBHCHUE KaK BAKHECHINYI0O MaTEMaTHUYECKYI0 MOJCNIb IS ONUCAHUS U
W3YYCHUS Pa3HOOOPa3HBIX peaJbHBIX CUTYyAIlHi, peniaTh TEKCTOBBIC 3aja4l aJIreOpandecKuM
METOJIOM;

* MPUMEHATHh TpadUuecKWe TPEICTABICHUS JIsi HWCCIACAOBAHHS ypaBHCHHH, WCCIIe-
JIOBAHUS U PEIICHUS CUCTEM YPaBHEHUH C IBYMSI IEPEMECHHBIMU.

BBITTYCKHUK TOTYYUT BOSMOXKHOCTD:

* OBJIQJICTh CHEIUATBHBIMUA NMPUEMAMU PEIICHUS YPABHEHHUM U CUCTEM YPaBHEHWIA, yBe-
PEHHO MPUMEHSTH anmnapaT YpPaBHCHHM JIs1 pEIIeHUs] pa3HOOOpa3HbIX 33/1a4y U3 MaTeMaTHKU,
CMEXHBIX MIPEAMETOB, TPAKTUKH;

* MPUMEHATHh TpapUUECKUe NPEICTABICHUS JUIsl WCCIEIOBAaHUS YPAaBHEHUM, CUCTEM
ypaBHEHUH, cofiepKaux OyKBeHHbIE KOY(DPUITUEHTHI.

HepaBencrBa

BBIHVCKHI/IK HAYV4IUTCA.




* IOHUMAaTh U NPHUMEHATh TEPMHUHOJIOTHIO M CHUMBOJIMKY, CBS3aHHBIE C OTHOLICHHEM
HEPABEHCTBA, CBOKWCTBA YUCIIOBBIX HEPABEHCTB;

* pelaTh JIMHEMHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM M MX CUCTEMBI; pelIaTh KBaApaT-
HbIE HEPABEHCTBA C OMOPOM Ha rpauuecKue MmpeICTaBICHHUS;

* IPUMEHSATH aNIapaT HEPABEHCTB Ul PELICHUS 3a/1a4 U3 PA3JIMYHbIX Pa3/IesIoB Kypca.
BBIITYCKHHK HOJYYNUT BO3MOKHOCTb HAYUUTHCS:

* pa3HOOOpPa3HBIM NMpUEMAM JOKa3aTeIbCTBA HEPABEHCTB; YBEPEHHO IPUMEHATH anmnapar
HEPAaBEHCTB /ISl PEIICHUs Pa3HOOOPa3HBIX MaTEMaTHUECKHMX 3a/lad M 3a/lad U3 CMEKHBIX
IIPEIMETOB, IIPAKTHKHU;

* IPUMEHATh TpaUUecKUe NPEACTaBICHUS ISl UCCIECJOBAaHHUS HEPABEHCTB, CHUCTEM
HEPaBEHCTB, COJIEPKALTNX OYKBEHHBIE KOA(PPUITUCHTHI.

OcHoBHbIe NOHATHSA. UHnC/I0BbIEe PYHKIMHT

BhINYCKHUK HAYYHTCS:

* [IOHUMATh W HCHOJb30BaTh (DYHKIIMOHAIBHBIE TOHATHUS U SI3bIK (TEPMHUHBI, CHUM-
BOJIMYECKHE 0003HAYCHUS);

* CTpOUTh TpaduKU dJIEMEHTApPHBIX (GYHKIUNA; HCCIEAOBATh CBOWCTBA YHCIOBBIX
GbyHKIMI Ha OCHOBE U3yUEHHUsI IOBEJICHUS UX TPa(UKOB;

* IOHUMATh (PYHKIUIO KaK BaKHEHIIYI0O MaTeMaTHYEeCKyI0 MOJENb ISl ONHCAaHUs
MPOLIECCOB U SIBJICHUM OKPYXKAIOIIETO MHpPA, MPUMEHATH (YHKIHUOHAIBHBIA SI3BIK JUIS
ONMCaHMS U UCCIEIOBAHUS 3aBUCUMOCTEN MEXAY (PU3NUECKUMU BETMYMHAMU.

BbITYCKHUK HOJYYUT BO3MOKHOCTh HAYUUTHCS:

* IPOBOJIMTH UCCIIEAOBAHMS, CBSI3aHHBIE C U3YYEHUEM CBOMCTB (DYHKIMI, B TOM YHUCIE C
WCIIOJIB30BaHUEM KOMIIBIOTEPA; Ha OCHOBE rpaMKOB M3YYEHHBIX (DYHKIMN CTpOUTH Oosiee
CJOXHBbIE rpaduKu (KyCOYHO-3a/I1aHHbIE, C «BBIKOJIOTHIMIY» TOYKAMHU H T. 11.);

* UCMOJb30BATh (DYHKIIMOHAJIBHBIE MPEACTABICHHUS U CBOMCTBA (DYHKIUU JJIsl pelIeHus
MaTeMaTUYECKHX 3a7a4 U3 Pa3iIMUHbIX pa3/ielioB Kypca.

Yucii0BbIe MOCTECA0BATEILHOCTH

BBINYCKHHUK HAYYHUTCS:

* IOHUMATh W MCIOJb30BaTh S3BIK IMOCIICIOBATCILHOCTCH (TEPMHUHBI, CUMBOJIMYCCKUE
0003HaueHUS );

* IPUMEHATH (OPMYJIBI, CBSI3aHHBIE C apUPMETHYCCKOH M TEOMETPHUYECKOH Ipo-
rpeccueii, n anmapar, COPMUPOBAHHBIN MTPU U3yYESHUH IPYTUX Pa3ACiioB Kypca, K peHICHUIO
3aJ1a4, B TOM YHCJIe ¢ KOHTCKCTOM U3 PEATbHOM JKU3HH.

BBITTyCKHUK TTOJYYUT BO3MOKHOCTh HAYIHUThCS:

* pemrath KOMOWHHUPOBAHHBIC 3a/ladl C MPUMEHEHHEM (OpMYJI N-rO WICHA W CYMMBI
NIEPBBIX N YWICHOB apu(METUICCKOW M T€OMETPHUSCKON MPOTPECCHU, MPUMEHSS TIPH 3TOM
anrmapaTt ypaBHCHUI U HEPABCHCTB;

* IOHUMATh apU(PMETHICCKYIO M TEOMETPUIECCKYIO IPOTPECCHIO KaK (DYHKIIUH HATypalib-
HOTO apryMeHTa; CBS3bIBaTh apu(METHUYECKYIO TMPOTPECCHI0 C JUHEHHBIM POCTOM,
re€OMETPUYCCKYIO0 — C IKCIIOHEHITHAIBHBIM POCTOM.

OnucarejibHAA CTATUCTUKA

BBIHVCKHI/IK HAY4YNTCA HCIIOJIb30BAaTh HpOCTGfIHIHG CITOCOOBI NpCaACTaBJICHUA KW aHalIM3a
CTAaTUCTHYCCKUX JAaHHBIX.




BhINYyCKHUK MOAYYUT BO3MOXKHOCTH MPHOOPECTH TMEPBOHAYATIBHBIA OMBIT OpPraHU3AINH
cOOopa JaHHBIX MPU MIPOBEAECHHUH ONPOCca OOUIECTBEHHOTO MHEHHS, OCYIIECTBIISITh UX aHAIIN3,
IPEACTABIIATh PE3YIbTAThl OIPOCA B BUJI€ TAOJIHIIBI, JHATPAMMBI.

Cnyqaifmue coOBITHSA U BEPOATHOCTD

BBITYCKHUK HAy4HMTCS HaXOAUTh OTHOCHUTEIBHYIO YacTOTY W BEPOSTHOCTH CIIy4alHOTO
COOBITHS.

BBIDYCKHUK  TIOJIYYUT BO3MOKHOCTH HpHO6p€CTI/I OIIBIT IMPOBCIACHUA CﬂyqaﬁHBIX
9KCIICPUMCHTOB, B TOM 4YHCJIC C IIOMOIObIO KOMIIBIOTCPHOI'O  MOJICIIMPOBAHHA,
HHTCPIIPCTAIMU UX PC3YJIbTATOB.

KomOunaropuka

BbIlyCKHUK Hay4YuTCs peliaTh KOMOMHATOpPHBIC 3aJadyd Ha HAXO0XXJICHHE 4ucia OOBEKTOB
WA KOMOWHAIUI.

BBINYCKHUK TOJYYHUT BO3MOKHOCTH HAYUYUThCA HEKOTOPHIM CIEIMAIbHBIM IpuéMaM
pelieHusi KOMOMHATOPHBIX 3aa4.

Hal".l'lﬁIlHaﬂ reoMeTrpusi

BhINyCKHUK HAYYUTCS:

* pacmo3HaBaTh Ha YEPTEXKAX, PUCYHKAX, MOAEISAX U B OKPYKAIOIIEM MHUPE IJIOCKUE U
MPOCTPAHCTBEHHBIE TEOMETPUUECKHUE (PUTYPHI;

* pacrio3HaBaTh pPa3BEPTKH Ky0a, MNPSMOYTOJIbHOIO NapajlieNenuneia, MNpaBHIbHOU
MAPAMUIBI, TAJIMHIPA U KOHYCA;

* CTPOUTH PA3BEPTKU KyOa M MPSMOYTOJIBLHOTO MapasijieenuIe/1a;

* OTIPE/ICNIATh M0 JTUHEHHBIM pa3MepaM pa3BEPTKU (UTYPHI JTUHEHHBIE pa3Mepbl camMon
burypsl 1 Ha000pOT;

* BBIYUCIIATH O0BEM MIPSMOYTOJILHOTO Mapajljieenuneaa.
BBITYCKHUK TOTYYHUT BO3MOKHOCTb:

* HAYYUTBHCS BBIUUCIATH OOBEMBI MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX  (HUryp,
COCTAaBJIEHHBIX U3 IIPSAMOYTOJIBHBIX MTapaJIEICIUIIENO0B;

* YIUIyOUTh U pa3BUTh MPEJICTABICHUS O MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYpaX;

* HAYYUTHCS MMPUMEHATH MOHATUE PA3BEPTKU ISl BHINIOJHEHUS MPAKTUYECKUX PACUETOB.

I'eomerpuyeckue purypsi

BbINYCKHUK Hay4HTCS:

* MI0JIb30BATHCS SI3BIKOM F€OMETPUH JIJISi OIUCAHUS TPEJAMETOB OKPYKAIOLIEr0 MUpaA U UX
B3aMMHOTO PACIIOJIOKEHHUS;

* pacro3HaBaTh U U300paXkaTh HA YEPTEXKAX U PUCYHKAX F€OMETpUUYECKHE (PUTYPBI U HX
KOH(Urypauuu;

* HAXOAUTH 3HAYEHUS IJIMH JIMHEHHBIX 3JIEMEHTOB (DUTYp W UX OTHOUIEHUS, TPAAYCHYIO
Mepy yriioB ot 0° mo 180°, mpumeHsis omnpeaesieHus, CBOWCTBA M MpHU3HAKU (UTYp U UX
3JIEMEHTOB, OTHOIIEHUS GUryp (paBeHCTBO, [101001M€, CUMMETPUH, TIOBOPOT, MapaslieIbHbIN
MIEPEeHOC);




* ONEPUPOBATH C HAYATILHBIMU MOHITUSMHU TPUTOHOMETPUHU U BBHITIOJIHSATh 3JIEMEHTAPHBIE
oriepanuu HaJl QYHKIUSIMHU YTJIOB;

* permaTh 337249 Ha JI0Ka3aTeIbCTBO, ONMUPASICh HA M3YUYCHHBIC CBONCTBA (DUTYD U
OTHOIIICHUI MEXJy HUMU U IPUMEHSISI U3yUYCHHbIE METO/IbI JI0KA3aTEIIbCTB;

* pelaTh HECJIOXKHBIE 3a/1a4l Ha MIOCTPOEHUE, IPUMEHSISI OCHOBHBIE aJTOPUTMBI
MIOCTPOCHMSI C TTIOMOIIBIO IUPKYJIS U JIMHEHKH,

* pelaTh MPOCTEUIINE MNIAHUMETPUIECKUE 3a7a4l B IPOCTPAHCTRE.

BEINIYCKHHUK ITOJIYYUT BO3MOKHOCTD.

* OBJIQJICTh METOJIaMH PEIICHUS 3aJla4 Ha BBIYMCICHUS W JI0KA3aTEJIbCTBA: METOJAOM OT
MPOTUBHOIO, METOAOM  IoAoOMs, MeToJAoM Iepedopa BapHaHTOB H  METOIOM
F€OMETPUYECKUX MECT TOUEK;

* MPUOOPECTH OTBIT MPUMEHEHHUS ATeOPanIECKOr0 U TPUTOHOMETPHUIECKOTO anmapara u
Ul JBUKEHUS TIPU PEIICHUU T€OMETPUUECKUX 3a]1ay;

* OBJIAJICTh TPAAUIIMOHHOM CXEMOU perieHus 3a7a4 Ha TOCTPOCHHUE C TTIOMOUIBIO ITUPKYIIS
Y JTMHEWKU: aHallu3, MOCTPOEHUE, TOKA3aTeIhCTBO U UCCIICIOBAHMUE;

* HAYYUTHCS PelIaTh 3aJlauyd Ha MOCTPOCHUE METOJIOM T'€OMETPUUYECKOIO MECTa TOUEK U
METOJIOM IOJ00HS;

* MPUOOPECTH OIBIT MCCIECIOBAHUS CBOMCTB IIAHUMETPUUYECKUX (UTYP C ITOMOIIBIO
KOMITbIOTEPHBIX MPOrpaMM;

* MPUOOPECTH OIBIT BBIMOJHEHUS TIPOCKTOB 10 TeMaMm «l'eoMerpuueckue Iipe-
00pa3oBaHus Ha TUWIOCKOCTHY, «[locTpoeHne oTpe3koB 1o hopmyiey.

I/I3MepeHne reOMETPpUYC€CKUX BCJINYHH

BhINyCKHHK Hay4uTC:

* HCIOJIB30BATh CBOKMCTBA M3MEPEHMSI JIUIMH, IJIOIIAAEH U YIJIOB IIPU PEIIEHUU 3a]a4 Ha
HAXOXKJEHUE JUIMHBI OTPE3Ka, JUIMHBI OKPYXHOCTH, JUIMHBI JTYI'M OKPYXXHOCTH, T'PaayCHOMN
MEpBI yTJa;

* BBIYUCIIATh IUIOUIAJAM  TPEYrOJIbHUKOB, MPSMOYTrOJbHUKOB, MapajijieIorpaMMOB,
Tpareunii, KpyroB v CEKTOpPOB;

* BBIYUCIISTh JJIMHY OKPYXHOCTH, IJTMHY YT OKPY>KHOCTH;

* BBIYUCIIATH JUIMHBI JIMHEWHBIX 3JEMEHTOB (UTYp M HUX YIJIbl, UCHOJIB3YsS (POpPMYIIbI
JUTMHBI OKPY>KHOCTH M JIMHBI IyTH OKPY>KHOCTH, (POpMYJIbI IIommaae puryp;

* pemaTh 33Ja4M Ha JI0Ka3aTeNIbCTBO C MCMOJIb30BAHUEM (POPMYJI JJIMHBI OKPY>KHOCTH U
JUTMHBI YTH OKPYKHOCTH, popMy miiomaaen ¢puryp;

* pemaTh NPAaKTUYECKUE 3a]1a4M, CBSI3aHHBIE C HAXO0XKICHUEM I'€OMETPUUECKUX BEJIMYUH
(ucnonb3ys MpU HEOOXOAUMOCTH CIIPABOYHUKU U TEXHUYECKHUE CPE/ICTBA).

BBIITYCKHUK NOJYYUT BO3MOKHOCTh HAYUUTHCS:

* BBIYHUCIIATH TUIOHIaU (DUTYp, COCTABICHHBIX M3 JIBYX WJU 0oJjiee MPSIMOYTOJIbHUKOB,
napajyieIorpaMMoOB, TPEYTOJIbHUKOB, Kpyra U CEKTOpa;

* BBIYUCIIATH IUIOIIAA MHOTOYTOJIbBHUKOB, WCIIOJIb3Ysl OTHOLUEHUS PaBHOBEIMKOCTH U
PaBHOCOCTaBJICHHOCTH;

* IPUMEHSTh AIreOpanyecKuii 1 TPUTOHOMETPUUYECKUI armapaT U UAEU ABUKEHUS MpU
pelIeHnH 3a]]a4 Ha BBIYMCIIEHUE TUIONIAaIed MHOTOYTOJIbHUKOB.

Koopaunarsl



BhINyCKHUK HAy4HTCH:

* BBIUUCILATh JUIMHY OTpE3Ka 0 KOOPAMHATAM €ro KOHIIOB; BBIYMCIISITH KOOPAMHATHI
CepeauHBI OTPE3KA,

* UCII0JIb30BATh KOOPAWHATHBIA METOJI JJIS1 U3YUYEHHUSI CBOMCTB MPSAMBIX U OKPY>KHOCTEU.
BbINYCKHUK NOJYYUT BO3MOYKHOCTD:

* OBJIAJIETh KOOPAMHATHBIM METOJOM PELICHU 3a/1a4 Ha BEIYUCIICHUA U I0KA3aTEIbCTBA;

* IPUOOPECTU OIBIT UCIIOJIB30BAHMSI KOMIIBIOTEPHBIX MPOTPAMM JUIs aHAJIM3a YaCTHBIX
CJIy4aeB B3aUMHOI'O PACIIOIOKEHUA OKPYKHOCTEN U IIPSIMBIX;

* IpUOOPECTH ONBIT BBIIIOJIHEHUSI MPOEKTOB Ha TeMy «lIpuMeHeHue KOOpAMHATHOIO
METO/a IIPU PEILICHUH 3a/1a4 Ha BBIYMCIICHUS U 10Ka3aTeIIbCTBAY.

BexkTopbl

BBINYCKHUK HAy4YHUTCA:

* OIIEPUPOBATH C BEKTOPAaMU: HAXOAUTHh CYMMY U Pa3HOCTb JIBYX BEKTOPOB, 3aJaHHBIX
T€OMETPUYECKH, HAXOUTH BEKTOP, PABHBIM IPOU3BEICHUIO 3aJAHHOTO BEKTOPA HA YHCIIO;

* HAXOJIWUTh JJII BEKTOPOB, 3aJaHHBIX KOOPJAMWHATAMU: JUIMHY BEKTOPA, KOOPAMHATHI
CYMMBI U Pa3HOCTH JIByX U OoJjiee BEKTOPOB, KOOPJIUHATHI MPOU3BEICHHS BEKTOpa HAa YHCIIO,
IPUMEHSS IPU HEOOXOAMMOCTH COYETATENbHBIN, IEPEMECTUTEIBHBIN U pacpeeIUTEIbHbIN
3aKOHBI;

* BBIUHUCIITh CKAJSIPHOE IMPOMU3BEACHUE BEKTOPOB, HAXOAUTH YIOJI MEXIY BEKTOPaMH,
YCTaHABJIMBATh MEPIICHINKYISIPHOCTD MPSIMBIX.

BBINYCKHUK IOJIYYUT BO3MOKHOCTD:

* OBJIAJIETh BEKTOPHBIM METOJIOM Il PELIECHMS 3a/1a4 HA BBIYMCIICHUS U I0KA3aTeNIbCTBA,;

* IPUOOPECTU OMBIT BBIIOJIHEHUS IPOEKTOB HA TEMY «IIPUMEHEHHE BEKTOPHOIO METOJa
IIPU PEILIEHUU 3a/1a4 HA BBIYMCIICHUS U 10KA3aTEIIbCTBAY.

Conep:xanune y4eOHOr0 nmpeamMera

Harypaabubie uuciaa. HarypaneHbld psa.  [ecathuHas cucremMa CUMCIEHUS.
Apudpmernueckue IeMCTBUS C HaTypajibHbIMU uyHciamMu. CBoilcTBa apupMeTH4YEeCKUX
JEHUCTBUM.

CreneHpb ¢ HaTypaJIbHBIM IIOKA3aTEIIEM.

HucnoBble BBIpAXKECHUS, 3HAUYEHUE YMUCIOBOIO BbIpakeHUs. llopsaoxk nencrBuil B
YHUCIIOBBIX  BBIPQKECHMSX, MHCIOJIb30BaHHE CKOOOK. PemieHume  TEKCTOBBIX — 3ajad
apuPpMETUIECKUMHU CITIOCOOAMHU.

Henutenn m kpatHble. CBONCTBA M NPHU3HAKU AEIUMOCTH. IIpocThie M cocTaBHBIE
yucia. Paznoxenue HaTypajabHOTO YKciia Ha IPOCThIe MHOXKUTENH. [[efeHne ¢ ocTaTKoM.

Jpoou. OObikHOBeHHbIE JpoOu. OcHOBHOE cBOWCTBO JApodu. CpaBHEHHE
OOBIKHOBEHHBIX JIpo0Oeil. Apudmernueckue AeUCTBUS € OOBIKHOBEHHBIMH JIPOOSIMH.
HaxosxaeHue 4acTu OT 1IeJI0T0 U LEIO0Tr0 MO €ro YacTH.

Hecstuunbie 1podu. CpaBHEHHE NECSITUUHBIX ApoOeil. Apudmernueckue ASUCTBUS C
necAaTHIHbIME JIpoOsmu. [IpencraBienue aecATUIHON ApoOM B BUIE OOBIKHOBEHHOW IPOOH
U OOBIKHOBEHHOU B BUJIE€ JECATHUYHOIM.



[IpoueHTBI; HAX0XKJIECHHUE MPOLEHTOB OT BEJIMYHMHBI M BEJIIMYMHBI MO €€ MPOLEHTaM.
OTHollIeHHE; BBIpA)KEHUE OTHOLIEHHWS B NpoueHTax. [Iponopuus; OCHOBHOE CBOWMCTBO
IPOIOPLIHH.

Pemmenne TeKCTOBBIX 33724 apu(PMETHUECKUMH CITIOCOOaMH.

PanuoHajbHble yucaa. [1onoxuTenbHble U OTPULIATEIBHBIE YUCIIA, MOAYJIb YHCIIA.
MHoOxecTBO LeNbIX Yncesl. MHOXKECTBO pallMOHAIBHBIX YHMCEN; PAllMOHAIBHOE YHCIO Kak
oTHomlIeHue M/n, rae m — 1enoe 4ucio, a N — HarypanbHoe. CpaBHEHHE PAllMOHATBHBIX
yucen.  ApudmMeruueckue — JEHCTBUS € paluMOHaNbHbIMM  yuciamu.  CBolicTBa
apumernyeckux neicTBuil. CTENEHb ¢ eNIbIM IT0Ka3aTeeM.

JeiicTBuTebHbIE Yucaa. KBagpaTtHblil KOpeHb U3 yncia. KopeHs TpeThbel CTENEHH.

[lonsitue 00 wuppanuoHaTbHOM 4YHcie. HMppalMoHaNIbHOCTh  4YHCIIA J2 u
HECOM3MEPUMOCTh CTOPOHBI W JMAaroHaduM KBajpaTa. Jlecs TUUHblE NPUOIHKEHUS
UPPALMOHAIBHBIX YUCETL.

MHOXECTBO JIEUCTBUTEIBHBIX YHCEN; IPEACTABICHUE JEWCTBUTEIBHBIX YHCEN
OECKOHEUYHBIMU AECATUYHBIMU ApoOsMU. CpaBHEHUE NEHCTBUTEIbHBIX YUCEIL.

Koopaunatnas mnpsmasa. M3o0paxkeHue dyucesl TOYKaMU KOOPAMHATHOM MPSIMOM.
YucnoBele NPOMEKYTKH.

N3mepenus, npudanxenns, oueHKku. Pazmepsl 00bEKTOB OKpykarommero mMupa (ot
JIEMEHTAPHBIX YacTULl 10 BceneHHoi), TIUTENbHOCTh MPOLECCOB B OKPYKAKOIIEM MHpE.
BrineneHre MHOKUTENS — CTEIEHU JECATU B 3aIIMCH YUCIIA.

[IpuOnmxk€HHOE 3HAUYE€HUWE BEIMYMHBL, TOYHOCTh npuOmkeHus. OkpyrieHue
HATypaJbHBIX YUCEN U JECATUYHBIX ApoOeil. [Ipukuaka 1 oleHKa pe3yabTaTOB BEIYUCICHUN.

AJdredOpanvyeckue  BbIpa)keHUsl. DByKBEHHblE  BBIDOKEHHS  (BBIpaXEHUS €
nepeMeHHbIMHM). YuciaoBoe 3HauyeHWe OyKBEHHOTO BbIpakKeHHs. JlONMyCTUMBbIE 3HAYEHHUS
nepemMeHHbIX. [logcTaHOBKa BBIpaKEHHI BMECTO NiepeMeHHbIX. [[peoOpa3zoBanne OyKBEHHBIX
BBIDAKEHUII HA OCHOBE CBOMCTB apu(METHYECKUX AelcTBUil. PaBeHCTBO OyKBEHHBIX
BbIpaKEHUHN. TOXIECTBO.

Crenenp ¢ HaTypaJbHBIM IOKa3aTesneM U €€ cBoicTBAa. OIHOWIEHBI U MHOTI'OYJIEHBI.
Crenenp MHorowieHa. CIl0)K€HHE, BBIYUTAHUE, YMHOXXEHHE MHOIOWIEHOB. DOpMyJb
COKpAIEHHOIO YMHOXEHHUsA: KBaJapaT CyMMBbl M KBajpar pasHocTH. Dopmyiia pa3HOCTH
kBazpaToB. [IpeoOpa3oBaHue 11€710r0 BHIPAKEHUSI B MHOTOWIEH. Pa3ioxkeHne MHOTOWIEHOB
Ha MHOXUTEIUM. MHOrowieHsl ¢ oaHou nepeMeHHou. Kopens mMHorowiena. KsamgpaTHbii
TPEXUWIECH; Pa3JI0KEHUE KBAAPATHOTO TPEXWICHA HA MHOXUTENU.

AnrebOpaundeckas npoOb. OCHOBHOE CBOMCTBO anreOpanueckoit apodbu. CroxeHue,
BBIYMTAHUE, YMHOXKEHUE, JelIeHne areopanyeckux apooeii. CTeneHsb ¢ 1eNbIM M0Ka3aTeleM
U €€ CBONCTBA.

PaunonanpHbie BhIpaKeHHUs U UX ITpeoOpa3zoBanus. [oka3aTenbCcTBO TOXKIECTB.

KBagpatueie kopHu. CBoiicTBa apu(METHUUECKMX KBaJIpaTHBIX KOpHEH U HX
IpUMEHEHUE K MPeoOpPa30BaHUIO YUCIOBBIX BHIPAXKEHUIN U BHIYMCIICHHSIM.

YpaBHeHusi. YpaBHeHHE C OJHOW mnepemeHHOM. KopeHbp ypaBHeHus. CBoMcTBa
YHCJIOBBIX PABEHCTB. PABHOCHIIBHOCTh YPABHEHHUI.

Jluneitnoe ypaBHenuwe. KBaapaTtHoe ypaBHeHHe: ¢opMyna KOpHEH KBaJpaTHOTO
ypaBHeHus. Teopema Buera. PemeHue ypaBHEHUH, CBOASAIIMXCS K JIMHEMHBIM U
KBaJIpaTHbIM. [IpuMepsl pelieHuss ypaBHEHUW TPEThEW W YETBEPTOM creneHeu. PemeHwne
JIPOOHO-pallMOHAIBHBIX YPaBHEHUI.



YpaBHeHHE ¢ AByMs IIEpEMEHHBIMU. JIMHEWHOE ypaBHEHHE C IBYMsS IEPEMEHHBIMH,
IPUMEPBI PELICHNS YPABHEHUI B LEJBIX YHCIIAX.

Cucrema ypaBHEHHMI C JABYMs NEepeMEHHBIMH. PaBHOCMIBHOCTBH cucTeM. CHCTeMbl
JBYX JINHEWHBIX YPABHEHU C IByMs EPEMEHHBIMU; PEUIEHUE NOICTAHOBKOU U CII0)KEHUEM.
[Ipumepsl pelIeHNs] CHCTEM HEJIMHEWHBIX YPABHEHUM C IBYMsI IEPEMEHHBIMU.

Pemenuie TeKCTOBBIX 3a71a4 aareOpanyeckum crocoooM.

JlexkapToBbl KOOpJMHATHI HA IUIOCKOCTH. I'paduueckas HHTEpIpeTalysl ypaBHEHUS C
IBYyMsl NepeMeHHbIMU. ['paduk JMHEMHOro ypaBHEHHMsS C JABYMs IEPEMEHHBIMM; YTJIOBOMH
KO(QGUIUEHT MpPsIMOW; YCIOBHE NapajuIeIbHOCTH MpsAMBIX. [paduku mpocredmmx
HEJIMHEWHBIX ypaBHEHUI: napaboa, runep0oiia, OKpyKHOCTb. I'paduueckas HHTEpIpeTanus
CUCTEM YpaBHEHMI C IBYMs IEPEMEHHBIMH.

HepasencrBa. HucnoBbie HEpaBEHCTBA U UX CBOMCTBA.

HepaBenctBo ¢ omHOM mnepeMeHHOW. PaBHOCHMIIBHOCTH HEpPAaBEHCTB. JIMHEHHbIE
HEpPAaBEHCTBA C ONHOW mnepemeHHOW. KBanparHele HepaBeHCTBA. CHCTEMBI HEPABEHCTB C
OJTHOW MEPEMEHHOM.

®ynkuuu. [lpuMepsl 3aBUCHMMOCTEN; MpsAMas MNPONOPLUUOHAIBHOCTh, OOpaT-Has
MPONOPLUUOHAIBHOCTh. 3aJlaHue 3aBUCUMOCTEH (popMyrnamu; BBIUUCICHHUS IO (GopMyJiaMm.
3aBUCHUMOCTH MEXIy BeauuuHaMu. llpumepsl rpaukoB 3aBHCHUMOCTEH, OTpa)karoIIUx
peanbHbIe MPOLECCHI.

Yucaosbie pynkumnu. [lonstue pyHKumM, 001acTh IPUMEHEHUS U 00JIaCTh 3HAUEHUS
bynkuuu. CrnocoObr 3amanus Qyskiuu. [padux ¢ynkiuu. CpoiicTBa GyHKUIHUH, HX
oTpaxeHue Ha rpaduke. DyHKIUM, ONUCHIBAIOIIKME MPAMYH0O M OOpaTHYIO
IPONOPILUOHAIIBHBIE 3aBUCUMOCTH, UX IpaduKu U cBoicTBa. JIuHeltHas pyHKIus, e€ rpaduk
u cBoiictBa. KBaapatuunas Qyskuusi, €€ rpa¢puk u cBoiicTBa. CTeneHHble (QYHKIUU C
HaTypaJbHBIMM TOKa3zarenssiMu 2 W 3, ux rpaduxu u cBoictBa. ['paduxm ¢dyHKUIMIA
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YucsaoBple mnociaeaoBareJbHOCTH. [loHATHE 4HMCIIOBOKM IOCIEAOBATEIBHOCTH.
3ajaHue nocien0BaTeIbHOCTH PEKYPPEHTHOM (hopMysioi U popMyIiol N-ro djieHa.

Apudmernueckass W reomeTpuueckas nporpeccuu. @Dopmynsl  N-ro  4ieHa
apu(PMETUYECKO UM TeOMETPUYECKOW MpOTrpeccui, CyMMbI TMEPBbIX H-X YJICHOB.
N3o00paxkeHne dieHOB apu(METHUECKOW ¢ TEOMETPUYECKOM TMPOrpeccHil TOYKaMmu
KOOPAMHATHOM MIOCKOCTHU. JIMHENHBIN U SKCHOHEHIMAIbHBIN pocT. CIOKHbBIE TPOLEHTHI.

OnucaresbHasi craTHcTHKA. [IpencTaBieHne NaHHBIX B BHJE TaOJMII, JUArpamM,
rpagukoB. CiyyaitHas u3MeHYUBOCTh. CTaTHCTUYECKUE XapaKTEPUCTUKH HabOpa JaHHBIX:
cpenHee apudmMernyeckoe, MeAMaHa, HauOoblllee W HAUMEHbLIEE 3HAYEHHUs, pa3Max.
[IpencraBieHue o BBIOOPOYHOM HCCIIEIOBAaHUH.

Cay4aiinble COOBITHS M BEPOATHOCTb. [[oHATHE O CydyallHOM OIBITE U CIy4YailiHOM
coObiTuu. Yactota chnydailHOro coObITUA. CTaTUCTUYECKHMH TOAXOA K  TMOHSTHIO
BEPOSITHOCTU. BEpOATHOCTH MPOTHUBOIOIOKHBIX COOBITUNA. JlOCTOBEpHBIE M HEBO3MOMXHBIC
coObITusl. PABHOBO3MOXHOCTH cOOBbITH. Kilaccuueckoe onpeieneHne BEpOITHOCTH.

KomOunaropuka. PemieHne KOMOMHATOpHBIX 3a7ad  MepedoOpoM  BapUaHTOB.
KomMOunaropHoe npaBuio ymHoxxkeHus. [lepectraHoBKY U pakTopHall.

Harnsanas reomerpusi. Harmsinnele mnpeacTtaBieHuss o ¢urypax Ha IUIOCKOCTH:
npsMasi, OTPE30K, JIyd, yroj, JIOMaHas, MHOIOYI'OJIbHUK, OKPYKHOCTb, KpYT.
YeThIpEXYrOJbHUK, MPSAMOYTOJIbHUK, KBaApaT. TpeyrojbHUK, BUABI TPEYTOJbHHUKOB.
IIpaBuiibHBIE MHOTOYTOJIBHUKH. B3auMHOE pacnoJioKeHHe JBYX MNPsMBIX, ABYX



OKPY)KHOCTEH, MpAMON U OKpyxkHOCTU. M300paxeHne reoMeTpuiyeckux Quryp u ux
KOH(UTYpALIH.

Jlnuna otpeska, toMaHou. [lepumerp MHOroyronpHuka. EqMHALBI ©13MEPEHUS UTUHBI.
N3Mepenue I1rHbI OTpE3Ka, IOCTPOCHUE OTPE3KA 38 JaHHOM JJIMHBI.

Buaer yrnos. I'pagycHas mepa yrina. M3mMepeHne M MOCTPOEHUE YIIIOB € MOMOUIBIO
TpaHcropTupa. buccekrpuca yria.

[lonsitue momanu  GUrypel; eIUHULBI  u3MepeHus  Tuiomanu. [lmomane
NpsIMOYTOJIbHUKA, KBajpaTa. [IpubmmkéHHOe M3MepeHue Iomand (GUryp Ha KieTdaTou
Oymare. PaBHoBenukue gurypsl. Pa3pe3anue u coctaBiieHue TeOMETpUIECKUuX Guryp.

Harnsanele npenctaBieHusi 0 MPOCTPAHCTBEHHBIX (QUTypax: KyO, mapayieienurne,
npusMa, nupamuia, map, cdepa, KOHyC, HUIMHAp. M300pakeHrne NpOCTPaHCTBEHHBIX
¢uryp. [lpumepsr ceuenuit. Muororpannuku. [IpaBuiibHbIe MHOTOTpaHHUKU. [IprMeps
pa3BEPTOK  MHOIOTPAaHHHUKOB, [WIMHIApAa ©  KOHyca. HM3roroBnenue  moxeneun
IPOCTPAHCTBEHHBIX PUTYD.

[Tonstue o0BéMa; eauHuUIbl 00bEMa. OOBEM NPSAMOYTOJIBLHOIO MapalljieenuIea,
KyOa.

[lonsitue o paBeHcTBe ¢uryp. LleHTpanbHas, oceBas WU 3€pKajbHas CHMMETPHUHU.
N300paxeHne CHMMETPUYHBIX QUTYD.

I'eomerpuueckue urypsl. [Ipsmeie u yrael. Touka, npsmasi, miockocTb. OTPE30K,
ayd. Yrois. Buael yriios. BepTukanbHble U CMEXHBIE YTIibl. buccekrpuca yria.

[TapannensHble U nepecekaronuecs npsMsie. IleprneHauKyspHsie npsMbie. Teopemsl
0 MAPAJUICIIBHOCTU W IEPIEHIAUKYIAPHOCTH NpsMbIX. [lepneHaukynsp W HakKJIOHHas K
npsimoil. CepelMHHBIN NEPIICHINKYISAP K OTPE3KY.

I'eomeTpuueckoe mecto Toyek. CBoOMCTBa OMCCEKTPUCHI yria M CEPEIUHHOTO
NEPIIEHINKYJIAPA K OTPE3KY.

TpeyronpHuk. BbeicoTa, MenuaHa, OHCCEKTpHUCa, CpeAHsSs JHMHHS TPEyroJbHHUKA.
PaBHOOEpeHHbIE W pPAaBHOCTOPOHHUE  TPEYrOJIbHMKH;  CBOWCTBA M NPHU3HAKU
paBHOOEAPEHHOTrO TpeyrojdbHuKa. [Ipu3Haku paBeHCTBAa TpeyroiabHUKoB. HepaBeHCTBO
TpeyrojapHuKa. COOTHOIIEHUS MEXKAY CTOPOHAMHU W yIJIaMH TpeyronbHuka. CymMMa yrios
TpeyroyibHuKa. BHentHue yriel TpeyroipHuka. Teopema daneca. [logobue TpeyroibHUKOB.
[Ipuznaku momoOusi TpeyronbHHKOB. Teopema Iludaropa. CuHyc, KOCHHYC, TaHTEHC,
KOTAHI'€HC OCTPOTrO yIjia IPsIMOYTOJIBHOIO TpeyrojibHuKa v yrioB oT 0 no 180°, mpuBenenue
K ocrpoMy  yriy. Pemenue — HOpsAMOYroJIBHBIX — TPEYrojJbHHUKOB.  OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIAECTBO. DOpMyIibl, CBA3BIBAIOIIUE CHUHYC, KOCHHYC, TaHICHC,
KOTaHI€HC OJHOIO0 M TOro € yria. PeleHue TpeyrojapHUKOB: TEOpEMa KOCHHYCOB H
TEOpeMa CHHYCOB. 3aMeUaTeIbHbIe TOUKU TPEYTOJbHUKA.

YeroipéxyronpHuk. llapamnenorpamm, €ro cBOMCTBA U NpU3HAKU. [IpAMOYronbHUK,
KBaJpat, poMO, MX CBOMCTBA U MPU3HAKU. Tpanenus, CpeIHssl JIMHUS Tpaneuu.

MHoroyronsHuk. Bpimykible  MHOroyroibHukH. CyMma  YIVIOB  BBIMYKJIOTO
MHOTrOyroyibHuKa. [IpaBuiabHbIE MHOTOYTOJIBHUKH.

OxkpyxHOCTb U Kpyr. [yra, xopaa. Cextop, cermeHT. LleHTpanbHbIil yTroJi, BIUCaHHbBIN
yTOJI; BEJINYMHA BIMCAHHOTO yriia. B3auMHOE pacnoyiokeHHe MpsAMON U OKPYXHOCTH, JBYX
okpyxkHocTer. KacarenmbHas W cexkymas K OKPYXKHOCTM, MX CBOWCTBA. BmmcaHHble U
ONMCaHHbIE MHOTOYTIOJbHUKH. OKpYKHOCTb, BIIMCAaHHAsI B TPEYIOJbHHUK, U OKPYXKHOCTb,
ONIMCaHHAsI OKOJIO TPEYroJIbHUKA. BIUCaHHBIE M ONHCAHHBIE OKPYKHOCTH IPABUIBHOIO
MHOI'OYT'OJIbHUKA.



I'eomerpuueckue mnpeodpazoBanus. [lorsitue o pasenctBe ¢uryp. Ilonstae o
JBUKEHHUU: OCEBAsl U UECHTPAIbHAS CUMMETPHUH, MTAPAIIICTBbHBIN MTEPEHOC, TOBOPOT. [loHsATHE
0 Mo06uu (PUryp U TOMOTETHUH.

Pemenne 3amady Ha BBIUMCIIEHHE, JTIOKA3aTEIBCTBO M MOCTPOEHUE C UCIIOJIB30BAHUEM
CBOMCTB U3YUYEHHBIX (UTYP.

N3mepenne reomerpuvyecKux BeJuduH. /inHa otpeska. PacctossHue OT TOYKH 10
npsMoi. PaccTostHue Mexx 1y napajuieIbHbIMU PSIMbIMH.

[IepumeTp MHOTOYTOJIBHUKA.

JInrHa OKpY>KHOCTH, YHCIIO 11, JJIMHA IYTH OKPY’KHOCTH.

I'panycHass mepa yriia, COOTBETCTBHE MEXKAY BEIMYMHON LEHTPAIBHOTO Yyrjia H
JUTMHOW TyTH OKPY>KHOCTH.

[TonsTne iomanam miockux (uryp. PaBHOCOCTaBICHHBIC U PaBHOBEIUKHUE (PUTYPHI.
[Imomane npsMoyrosnbHuka. [lmomanu napamienorpamMma, TPEYrOJbHHKAa W TpalelUu.
[Imomane MHOroyrosibHuKa. [lnomans kpyra m miomans cexkropa. COOTHOLICHUE MEXITY
IUIOLIAASMU TOJT00HBIX (QUTYD.

Pemenne 3amay Ha BBIYMCICHHE W JIOKA3aTEIbCTBO C HCMHOJIB30BAHUEM H3YUYCHHBIX
bopmy.

Koopaunarel. YpaBHenue npsimoil. KoopaunaTel cepeaunbl otpe3ka. dopmyna
pacCTOAHUS MEXIY IBYMsI TOUKAMH IIOCKOCTH. Y paBHEHUE OKPY>KHOCTH.

BekTopsl. JlyiiuHa (Monynb) BekTopa. PaBeHcTBO BekTOpoB. KosmnHeapHbie BEKTOPHI.
KoopauHaTel BeKkTOpa. YMHOXKEHUE BEKTOpa Ha YHUCJIO, CyMMa BEKTOpPOB, pa3lIOKECHHE
BEKTOpA MO JBYM HEKOJUIMHEAPHBIM BeKTOpaM. CKaJIIpHOE MPOU3BEACHUE BEKTOPOB.

TeopeTnko-MHOKeCTBEHHbIC MOHATHA. MHOXECTBO, AJIEMEHT MHOKECTBA. 3a/1aHUE
MHOKECTB TIEPEUYUCIICHUEM 3JIEMEHTOB, XapaKTEPUCTHUUECKUM CBOMCTBOM. (CTaHIAapTHBIC
0003HAYEHUs YHUCIOBBIX MHOXeCTB. Ilyctoe MHOXeCTBO H ero 0OO3HAYCHHE.
[TogmuoOxkecTBO. OOBEIUHEHNE U TIEPECECUCHUE MHOMKECTB.

NnmrocTpanuusi OTHOLIEHUH MEXKy MHOXKECTBAMHM C MTOMOUIBIO THAarpamMm Jilnepa —
Benna.

JaemeHTbl JOoruku. OrnpeneneHue. AKCHOMBI W TeopeMbl. Jl0Ka3aTenbCTBO.
JlokazaTenbCTBO OT MPOTHBHOTO. Teopema, oOpatHas nanHou. [Ipumep u KOHTpHIpHUMED.

[TonsiTe 0 PaBHOCUIILHOCTH, CJICIOBAaHUU, YIIOTPEOJIEHUE JTOTUYECKUX CBA3OK eCu...
Mo, 6 MmoM U MOJIbKO 6 MOM ClIyyae, TOTUYECKUE CBIA3KH U, UTU.

MaTteMaTuKa B HCTOPHYECKOM pa3BuTuH. Vcropus GpopmupoBaHusi mOHATHS YHUCIA:
HaTypajbHbIE YKCIIa, APOOH, HETOCTATOUHOCTh PAIMOHAIIBHBIX YUCEN ISl TEOMETPUUECKUX
U3MEpPEHU, HppalroHaibHble uucia. CTapuHHBIE CUCTEMBI 3amucu uucend. Jpobu B
Basunone, Erunrte, Pume. OTkpbiTHE necatudHbiXx ApoOeil. CTapuHHBIE CHUCTEMBI MeEp.
Hecatuunble npoOu U MeTpuueckas cuctema Mmep. llosiBieHHe OTpHUIIATENbHBIX YHCEN U
Hyns. JI. Maraunkuit. JI. Diinep.

3apoxxaeHue anreOpel B HeApax apudmeruxku. An-Xopesmu. PoxieHne OyKBEHHOM
cumBosiuku. II. depma. @. Buer. P. Jlekapt. HMcTtopus Bompoca 0 HaxoXJaeHUU (HopMyi
KOpHEH aireOpanyeckux ypaBHEHHUH, HEpa3pelIMMOCTh B paJuKaiaX ypaBHEHUH CTENEeHH,
oonbieit ueteipéx. H. Taptanss, k. Kapgano, H. X. A6ens, 3. I'anya.

N300peTeHne MeToa KOOPAMHAT, IO3BOJISIONIETO TMEPEBOJUTh T'€OMETPUUYECKUE
o0bekThl Ha s3bIk anreOpel. P. lekapt um II. @epma. [lpumepsl pa3nuyuHBIX CHUCTEM
KOOPAMHAT Ha MJIOCKOCTH.



3anmaua Jleonapmo [Muzanckoro (Gubonawyun) o kponukax, yucina Gudbonayyn. 3amayua
0 IIAXMAaTHOM JIOCKE.

HcTtokn Teopum BEpPOATHOCTEW: CTpaxoBOe neno, aszaptHele urpsl. [I. depma u
b. TTackans. 4. bepuymu. A. H. Konmoropos.

Ot 3emnemepust k reomerpun. [ludarop u ero mxona. danec. Apxumen. [locrpoenus
C TIOMOIIBIO TUPKYJSA U JIUHEWKU. [IocTpoeHNE MpaBUIBHBIX MHOTOYTOJIBHUKOB. Tpucekuus
yrna. KBagparypa kpyra. ¥YaBoenue ky6a. Mcropus uucna n. 3omoTtoe ceuenue. «Hagamay
EBxiupna. JI. Ditnep. H. U. Jlo6aueBckuii. Mctopus nsitoro nocrynara. Copusm, napaiokchl.

BOCIIUTATEJBHBIN KOMIIOHEHT B OBYUEHWUU mareMaTHKu

Pemenue 3a1aun BOCIUTaHUS ¥ COLIUATTU3ALINU
YYaIUXCS ¢ y4eTOM paboyeil MporpaMMel
BOCITUTAHUS

OcHOBHBIC HaIIPpaBJICHUA U

OCHHOCTHBIC OCHOBBI

BOCIIMTaHHUSA U
COHAJIN3allN YIAIINXCA

l.Bocniuranue
rpak1aHCTBEHHOCTH,
MaTpUOTU3MA, YBAKEHUS K
mpaBaM, CBOOO1aM U
00s13aHHOCTSIM YeJIOBEKa.
[lernocTu: 1OOOBH K
Poccun, cBoemy Hapony,
CBOEM MaJIOM POAMHE, 3aKOH
U TIPaBOIIOPSAI0K; cBOOOIa U

OTBETCTBEHHOCTH

—IlatpuoTusm: n000BHL K CBOEH Majoil pojauHe
(cBOEMy ToCenKy), Hapoy, Poccuu;
—YyBaXXUTEJIbHOE OTHOIIICHHUE K CBOCH CTpaHe,
TrOpJIOCTh 32 €€ JOCTUKEHHUS U YCIIEXH;
—CIIOCOOHOCTh JIOCTOMHO MPEICTABIATH POJHYIO
KyJIbTYypY;

—YyBa)X€HHUE TPATUIIMOHHBIX IIEHHOCTEH
MHOTOHAITMOHAJIBLHOTO POCCUHCKOTO 00IIeCTBa;
—YyBa)X€HHE K IIpaBaM U CB0OOIaM JIMIHOCTH
—Oecenpl O 3HAYEHHM MATEMATHKU B JKM3HU
YeJIOoBeKa, O POJM YYEHBIX-MaTEMATUKOB
—CBEJICHUS U3 UCTOPHUH PA3BUTHS MAaTEMaTHUKH H
MaTteMaTu4ecKkoro oopazoBanus B Poccum.

2.Bocrmranue
HPABCTBEHHBIX YYBCTB U
ATUYECKOTO CO3HAHU.

—YcBOEHUE TPAIUIIMOHHBIX HPABCTBEHHBIX
EHHOCTEN:
—YBaXXHUTEJIIbHOE OTHOIIEHUE K CTapILIHM:

MUJIOCEPINE; YeCTh; JIOJT;

[lennoctu: POIMTEISIM, YWIEHAM CBOEH CEMbH, POACTBEHHUKAM;

I'YMaHUCTHYECKOE —100porKeIaTeIbHOE OTHOLICHHE K CBEPCTHUKAM U
MHPOBO33PEHUE; MJIAIUM;

HPaBCTBEHHBIN BHIOOD; —IOBEPUTEINBHOE, BHUMATEIIBHOE, YBAXKUTEIBHOE

CITPaBEJINBOCTb; OTHOILIEHHUE K OKPYKAIOIIUM JIFOASM;

—OMOLMOHAJIBHO-HPABCTBCHHAA OT3bIBUUMBOCTD,




MOPS0YHOCTh; JOCTOMHCTBO;
n00poTa; M000BE;
MMOYNUTAHUE POAUTEIICH;
3a00Ta O CTapIIuX U
MJTaIIITHX

MMOHMMAHHUE W CONEPEKUBAHHE UYBCTBAM APYTHX
JIIOJICH;

—YyBCTBO BEJIIMKOIYIINSA, MUJIOCEPNS, CTPEMIICHUS
MPUXOAUTh HA TOMONIb, KEJTAHUS JOCTABIISTH
PaloCTh JIKOJISM;

—YyBCTBO COOCTBEHHOT'O JIOCTOMHCTBA M YBa)KCHHUE
K JIOCTOMHCTBY JIPYTUX JIIOJIEH;

—YBaXXUTEJIBHOE OTHOIIEHNE K MHEHHIO
cobeceHUKa, €ro B3IJIsAaM; MOHUMAaHUE YYKOH
TOYKH 3PCHUS;

—YBaXXUTEIIBHOE OTHOIIEHUE K JIOISAM C




OTPaHUYECHHBIMH BO3MOKHOCTSMHU 3/I0POBbSL;
—BEXJIMBOE, JIOOPOXKENATEILHOE OTHOIIEHHE K
JIPYTUM Y4aCTHUKaM y4eOHOW M KOJIJICKTUBHOMU
TBOPUYECKOU JIEATETLHOCTH

3.Bocniutanue Tpyaonto0us,
TBOPUYECKOTO OTHOIIEHUS K
YUCHHIO, TPYAY, KUIHU.
LlennocTu: Tpyaomooue;
TBOPYECTBO; IO3HAHHE;
MCTHUHA; CO3UJIAHHE;
eNIeyCTPEMIIEHHOCTD;
HacCTOMYMBOCTD B
JOCTHKCHUH LieJIeH

—OTBETCTBEHHOE OTHOLIEHHE K OOpa3oBaHUIO U
camM000pa3oBaHNI0, TTOHUMAHUE HUX BAXKHOCTH B
YCIIOBUSIX COBPEMEHHOT'O MH(POPMALIMOHHOTO
oOuiecTBa; —U3rOTOBJICHUE HACTEHHBIX Ta0JIHL,
CTEHJI0B, MOJIEJIEH .

—TIOJIOKUTEIbHOE OTHOLIEHHE K Y4eOHOM
JESATEeIbHOCTH, HIKOJIE;

—pacmUpeHre MO3HaBaTEeNbHbIX MOTPEOHOCTEN,
PKEJTaHUE paclIupsITh KPyro3op;

—F0003HATEILHOCTD;

—YyCBOCHHUE YHYAIIUMHUCS KaXJIOM MATEMATHYECKOU
nH(pOopManuu, COOOIIEHHON yUYUTEIEM

—YyMEHHUE TPOSIBIATH  AUCHUIUIMHUPOBAHHOCTb,
MOCJEN0BAaTEIbHOCTh M HACTOWYMBOCTH  MpHU
BBITIOJIHEHUU ~ YYEOHBIX U y4eOHO-TPYIIOBBIX
3aJaHUM;

—CMHOCOOHOCTh K KPUTHYECKOMY

MBIIIJIEHUI0; —CIOCOOHOCTH K TPUHSITHIO
pELIEHUIl; —CaMOCTOSATEIbHOCTb;

—CMOCOOHOCTh aJIeKBaTHO OIEHWBATh CBOU 3HAHUS
U yMEHHMS B pa3IMYHBIX BHJAAX  PEUEBOU
NEeATEIIbHOCTH;

—YBEPEHHOCTh B c€0€ M CBOUX CHIIAX;

—yMEHHE  COTPYIHWYATh.  IUIAHUPOBATH U
pean30BbIBATh COBMECTHYIO JCSITEIBHOCTh KakK B
NO3HMIIMU JUAEpPa, TaK M B TO3UIHH PSIOBOTO
YYaCTHHUKA; HECTH VHIMBUAYAIbHYIO
OTBETCTBEHHOCTh 32 BBINIOJIHEHHE 3aJaHMUS;
TOTOBHOCTb K KOJJIEKTUBHOMY TBOPYECTBY;
—CIOCOOHOCTh K OOIICHHIO: YMEHHE NpPUHHUMATH
CBOM COOCTBEHHBIC pEIICHUS, YBaXHUTEIHHOE
OTHOIIICHHE K MHEHHIO COOECEeTHNKA, €T0 B3TJIsIIaM.
—hopMupoBaHue YMEHUH’ u HaBBIKOB,
HEOOXOJIUMBIX B MMPAKTHUYECKOW JACSITEIHHOCTH.
—pa3BUTHE CIOCOOHOCTU TPUMEHSTH MOJYYCHHBIC
3HaHUS K PEHICHUIO TPAKTUYECKUX 3a/1a4.




4.®dopmupoBaHue
LEHHOCTHOT'O OTHOIIECHHUS K

*

3I0pPOBBIO U 3I0POBOMY —Ilonumanue BaXXHOCTH (PU3NYECKON KYIbTYPHI U
00pa3y JKU3HU. CIOpTa IJI 310POBbs YEJIOBEKA; IOJIOKUTEIBHOE
[{eHHOCTH: 310pPOBbE OTHOULIEHUE K CIIOPTY;
(pusuueckoe, 310pOBbE —CTpEMIIEHUE K aKTUBHOMY 00pa3y >KHU3HH;
coluaibHOE (340pOBbE —MHTEPEC K IOABW)XHBIM HIPAM, YYacTHIO B
YJICHOB CEMBH U LIKOJIBHOTO  CIIOPTHBHBIX COPEBHOBAHUSX;
KOJUJIEKTHBA); aKTUBHBIH, —TI0TPeOHOCTh B 370POBOM 00pa3e XU3HU U
3I0pOBBI 00pa3 KU3HU IIOJIE3HOM BPEMSAIIPENPOBOXKICHUN

5.Bocrmuranue 1ieHHOCTHOTO

OTHOILICHUS K NpeKpacHoMy, — UYUyBCTBa yBaXKEHUSI K BEJIMKUM JIOCTHUXKECHUSIM
dbopmupoBaHue YEJI0BEYECKOT0 HHTEIUIEKTA CYIIECTBEHHO OTMETUTD
npecTaBiIeHu 00 HEKOTOPbIE KOHKPETHBIE 3aBOCBAHUSI.

ACTETUYECKUX HAcaaX W  —BocnuraHue 4yBCTBA KPacoThl U MAaTEMaTUYECKHUX
[EHHOCTSIX (3CTETUYECKOE  3aKOHOB MPUPOIBI, TPyIa

BOCIIUTAHUE). —YMeHHE BHUAETh KpPacoTy TBOPUYECTBA;
[lenHOCTH: KpacoTa; —YBaXUTEIbHOE OTHOIIEHUE K MUPOBOU UCTOPHUH,
rapMOHHS; yXOBHBIA MUP | TaMATHMKAM JIMTEPATYPBI, HCKYCCTBA U HAYKH;
YyeJIoBeKa; XyJ0KECTBEHHOE —CTPEMJICHUE TBOPUYECKHU BhIpakaTh ceOsl B

TBOPYECTBO y4eOHOM NeSITEIbHOCTH




TemaTH4yeckoe IJIAHUPOBAHHUE ¢ YKA3aHUEM KOJIUYECTBA YaC0B, OTBOAHUMBbBIX HAa OCBOCHHE KaK10#l TeMbl

Maremaruka. 5 kiaace

(I BapuanTt. 5 yacoB B Heaeno, Bcero 175 vacos; |l Bapuant. 6 yacos B Heaenmo, Bcero 210 vacoB)

]
o€ Komuectso
2 a Conep:xkanue XapakTepuCTHKA OCHOBHBIX BU/I0B JeSITeJIbHOCTH YUCHUKA
= = 4acoB
E S | yueOHoro marepuaia (Ha ypoBHE Y4eOHBIX JeiiCTBHI)

<

= I I

I'nasa 1 20 23

HarypaabHblie yucia

1 | Pag HaTypanbHBIX 2 2 | Onucvieams CBOWCTBA HATYpaJIbHOTO psifia. UNTaTh M 3aMUCHIBaTh HATypaIbHbIC
qucen YHCIia, CPAaBHUBATH U YIOPSIOYMBATH UX.

2 | HudpsL. 3 3 | Pacnosnasame Ha 4epTexax, PHCYHKAX, B OKPYKAIOLIEM MHpPE OTPE3OK,
TlecATHUHAS 3AITHCh IPSIMYI0, JIy4, TIIOCKOCTh. [IpUBOIUTE IpUMEpHI MojieTiel ATHX GUryp.
HATYPATHHBIX THCET H3mepames niiHbl OTpe3KOB. CTpOUTh OTpPE3KHU 3aJaHHOW JIMHBL. Pemath

3a/1a4l HAa HAaXO0XKJIEHUE JJIMH OTPE3KOB. BhIpaxkaTh OJIHU €IWHUILIBI JUIMH YEpe3
Orpesok npyrue. [IpuBoaUTH MPUMEPHI MPUOOPOB CO IIKATAMHU.
[L10CKOCTb. 3 Cmpoums Ha KOOPAUHATHOM JIyde TOUKY C 3aJIaHHOM KOOPJIMHATOM, ONPEACsaTh
HpHMaﬂ. _qu KOOpAHATY TOYKHU

5 | lkaina. 3 3
KoopaunaTHbIi 1y4

6 | CpaBHeHuUE 3 4




<
a KosinuecTBo
S 2 Conep:xanue 4ACOB XapaKTepuCTHKA OCHOBHBIX BH/IOB AeSITEJIbHOCTH YYCHUKA
E S | yueOHOro MmaTepuaia (Ha ypoBHe y4eOHBIX J1eiicTBHI)
<
= I I
HaTypaJbHbIX YUCEI
[loBTOpEHUE N 1 A
CUCTEMaTHU3ALIM
y4eOHOro Matepuaa
KonTtponpHas 1 1
pabota Ne 1
I'naea 2
CroxeHue U BbIYMTAHHE 33 38
HATYPAJbHBIX YU CeJI
7 | CnoxeHue 4 S5 | ®opmynuposams CBOWCTBA CIIOKEHUS W BBIYMTAHUS HATypaJbHBIX YHUCEN,
HaTypaJbHBIX YUCEIL. 3amuchiBaTh 3TU CBOMCTBa B BUAE (opmyi. IlpuBoauTh mpumepbl YUCIOBBIX
CBoMCTBA CITOKEHUSA 1 OYKBEHHBIX BbIpakeHUH, (opmya. CoOCTaBiATh YUCIOBbIE M OYKBEHHBIE
8 | Beramramme 5 6 BBIpEl)KCHI/I}lI) 10 YCIIOBHIO }
HATYPATHHBIX THCET 3a1a4H. CliaTh  YPABHEHMS Ha OCHOBAHWH  3aBUCHMOCTEH — MEXIy
KOMITOHEHTaMU JCHCTBUM CIOKEHUS U BBIYMTAHUs. PemaTe TEKCTOBBIE 3a/1a4H C
9 | Yucnoseie n 3 3 | MOMOLIBIO COCTABIICHNS YPABHEHHUIA.
OyKBEHHbIC Pacnoznasams Ha yepTexax u pUCyHKax yIjbl, MHOIOYTOJIbHUKH, B YaCTHOCTHU
BBIDQKCHHA. TPEYTOJIbHUKH, NPSIMOYTOJIbHUKU. Pacnio3HaBaTh B OKpYKarOIEM MHUPE MOZEIH
Dopmyibl 3TUX QUTYD.
KoHTponbHas paboTa 1 1 | C moMouipr0 TpaHCIOPTUPA U3MEPATH I'PALyCHBIE MEPBI YIJIOB, CTPOUTH YIJIBI
No 2 3aJIaHHOM  TPaJlyCHOM MEpbl, CTPOUTh OWCCEKTPUCY JAHHOTO  yIJIa.




<
a Kosimuectso
S 2 Conep:xanue 4ACOB XapaKTepuCTHKA OCHOBHBIX BH/IOB AeSITEJIbHOCTH YYCHUKA
E S | yueOHOro MmaTepuaia (Ha ypoBHe y4eOHBIX J1eiicTBHI)
]
= I I
10 | YpaBHeHue 4 | KnaccuduumpoBats yrisl. KimaccupuupoBaTh TpEeyroJbHUKH MO KOJIUYECTBY
11 | Vromr O6oznaucume PaBHBIX CTOPOH M IO BUAAM HX yrioB. ONUCHIBaTh CBOMCTBA NPSIMOYTOJIbHUKA.
YTIIOB Haxooums ¢ momoupio GopMyn MEpUMETPhl MPSAMOYTOJbHUKA M KBaJpara.
Pemate 3agaun Ha HaxOXJAEHHE MEPUMETPOB MPSMOYrOJIbHUKA WU KBajpaTa,
12 | Buzsl yrios. 5 5 rpagyCHOU MEPHI YTIIOB.
V3MepeHue yrios Cmpoums JOTHUYECKYIO LEMOYKY PACCYXKICHUH, COIMOCTABIATH IOTYyYECHHBIN
13 | MHOTOYrOJIbHUKH. 2 3 | pe3yJIbTAT C yCJIIOBUCM 3a1a4H.
PaBHbIe QUTYpBI Pacnosnasams urypsl, UMerOIIME OCb CHMMETPHUHU.
14 | TpeyroiabHUK U €r0 3 4
BU/IBI
15 | [IpsAMOYTOJIbHUK. 3 3
Ock cummeTpun
burypsl
[loBTOpEHUE N 1 1
CUCTEMaTHU3ALIM
y4eOHOro Marepuaa
KontponsHas paboTa 1 1
Ne 3
I'naga 3
37 45
YMHoOKEHHE U JeJIeHne




®
a Kosimuectso
S = Coaep:xanue YACOB XapakTepucTHKA OCHOBHBIX BUJ0B JeSITeJIbHOCTH YYeHHKA
z . .
= § y4eOHOro MmarepuaJia (Ha ypoBHe yueOHBbIX AelicTBHIA)
= I I
HATYPAJbHBIX YHCeJ

16 | YMHOXeHuHe. 4 D | Qopmynruposams CBOWCTBA YMHOXEHUSI M JCJICHUS HATypaJbHBIX YHCEII,
[lepemectuTenpHOE 3anuchIBaTh 3TH CBOWCTBA B BUAE Qopmyi. Pemats ypaBHEHHsS] HA OCHOBAaHUH
CBOMCTBO YMHOKEHHS 3aBUCUMOCTEN MEXTy KOMIIOHEHTaMU apU(PMETUUECKUX ACUCTBUM.

17 | Couerarennmoe u 3 4 | Haxooume ocTaToK TpH JIeneHHH HATypanbHbIx umcen. Ilo  3amaHHOMY
PACTIPE/ICTHTETBHOE IO_ICHOBaHI/IIO ¥ TIOKa3aTeli0 CTENEHN HaXOUTh 3HAUCHHUE CTETICHH YHUCIIA.
CBOWCTRA YMHOKEHUS axOoAWTh IUIOIMIAAN TPSAMOYTOJbHUKA M KBajpara ¢ MOMOIIbI0 (HopMmy.

BripaxkaTs 0JTHU €IMHUIBI TUIOIIAIU Yepe3 APyTHe.
18 | Menenne 7 8 | Pacnosnasame na YyepTekax M PUCYHKaxX MPSAMOYTOJIBHBIM Mapajuiesenunes,
19 | JleseHHE C OCTATKOM 3 3 | mupamuay. Pacmo3HaBath B OKpyXaroIleM MHPE MOJEIU I3THX QUTYP.
N306paxaTh pa3BEPTKU MPSIMOYTOJIBHOTO Napajuleenuneia ¥ MMpaMubl.

20 | CreneHp uucna 2 3 .

Haxooums 00bEMBI MPSIMOYTOJLHOTO MapajuleNienuiea U Ky0a ¢ MOMOIIbIO
KonTponbHas pabora 1 1 | hopmys. Belpaxars OJJHU €IUHULBI 00BEMA YEPE3 JAPYTHE.
Ne 4 Pewams xoMOMHATOPHBIE 3371241 C TIOMOIIBIO Iepedopa BapUaHTOB

21 | [Inmomans. [Tnomans 4 5
MPSIMOYTOJIbHUKA

22 | [IpaMoyroJibHbI 3 4
napasuieJenumne.

[Tupamupga

23 | O6bEM 4 5

IPSIMOYTOJIBHOTO




®
a Kosimuectso
S = Coaep:xanue YACOB XapakTepucTHKA OCHOBHBIX BUJ0B JeSITeJIbHOCTH YYeHHKA
E S | yueOHOro MmaTepuaia (Ha ypoBHe y4eOHBIX J1eiicTBHI)
®
= I I
napasuieJienunes1a

24 | KomOuHaTOpHBIE 3 4
3aaun
[ToBTOpEHUE 1 2 2
CHUCTEMAaTHU3aIHS
y4eOHOro MaTepuaa
KontponsHas paboTa 1 1
Ne' 5

I'nasa 4
18 20
OObIKHOBEHHBbIE APOOH

25 | [lonsarue 5 6 | Pacnosnasams OOBIKHOBEHHYIO ApOOb, MPAaBWIBHBIC W HEMPaBUILHBIC JPOOH,
OOBIKHOBEHHOU Apo0OH CMEIIIaHHbIC YUCJIA.

26 | Mpasmsabie u 3 3 quaTL u 3aHI/ICBIBaT65 OOBIKHOBEHHBIE JpOOH, CMemaIgible yrcna. CpaBHUBATH
HETIPABUIBHBIE IPOGH. O6BIKHOBCHHBIC Tpo 2 C pPaBHBIMU 3HAMEHATEIISIMH. Knamﬁaan(sn BBIUNTATh
CpasHente 1pobeii OOBIKHOBEHHBIE JpOOM C paBHBIMH 3HaMeHaTelsiMH. [IpeoOpa3oBBIBATH

HEMpPaBUIBHYIO  ApoOb B CMENIAHHOE  YHUCJIO,  CMEIIAHHOE  YHCIIO

27 | Cnoxenue u 2 2 | HENPAaBWIBHYIO Jpo0b. YMETh 3amluChiBaTh pPE3ylbTaT JCICHUS JIBYX
BBIYMTaHUE APOOCii ¢ HATypaJbHBIX YUCEN B BUJIC OOBIKHOBEHHOU JIpOOH.

OJTMHAKOBBIMH
3HaMEHATEISIMU




<
a2t Kosimuectso
S 2 Conep:xanue 4ACOB XapaKTepuCTHKA OCHOBHBIX BH/IOB AeSITEJIbHOCTH YYCHUKA
E S | yueOHOro MmaTepuaia (Ha ypoBHe y4eOHBIX J1eiicTBHI)
<
= I I
28 | Ipobu u nenenne 1 1
HaTypaJbHBIX YUCEI
29 | CmemanHbIe YHCa 5 6
[loBTOpEHUE N
CUCTEMaTHU3ALIM
y4eOHOro MaTepuaa
KontponsHas paboTa 1 1
Ne 6
I'nasa 5 48 55
HecaTuunbie 1podu
30 | IIpencraBienue 4 S5 | Pacnosnaéamyp, yuTaTh W 3alMChIBATh JecATUYHBbIE ApoOu. Ha3piBaTh paspssl
0 JECATUYHBIX APOOSIX JECATUYHBIX 3HAKOB B 3alMCH ACCATHUYHBIX ApoOeil. CpaBHUBATH NECATUYHBIE
31 | Cpasmerme 3 4 | ApoOu. OKpyrisTh ACCATHYHBIC APOOM U HATypaibHbIC 4HCIA. BHIMOTHATH
JNECATUYHBIX ApoOeit TPHKHIIKY . .
pe3yibTaTOB BBIYMCICHUN. BBIMOTHATE apudpMmeTnyeckue AEHCTBUA HaL
32 | OkpyrieHue yncern. 3 3 JNECATUYHBIMU IPOOSIMHU.
Hpuxniaxu Haxooumw cpennee apudmernueckoe HECKOJIBbKUX uncell. [I[puBoauTs mpumepbl
33 | Crnoxenue u 6 7 | CpeIHHMX 3HAUYE€HHH BEJHMYMHBI. Pa3bsiCHATH, YTO TaKO€ «OIWH IPOLEHT.
BBIYUTAHHE [IpencraBisTh NPOLEHTHI B BUAE ACCATUYHBIX ApoOel U JeCATUYHbIE APOOU B
NECATHYHBIX Ipobeit BUJI€ TPOLEHTOB. HaX0QuTh IPOLEHT OT YKCIIa U YUCIIO 110 €ro MPOLIEHTAM.




Howmep
naparpada

Conep:xkanue
yueOHOro MaTepuaJa

KosmnuecTBo
4acoB

KonTponbhas pabota
Ne 7

1 1

34

VYMHOXEeHNE
JECATUYHBIX ApoOei

35

JleneHue necsITUYHBIX
npobei

KontponbeHas pabota
Ne 8

36

Cpennee
apupmMeTH4IecKoe.
Cpennee 3HaueHUE
BEJINYHHBI

37

[IponeHTsI.
Haxoxnenne
MPOLICHTOB OT YMCIa

38

Haxoxnenne yncia
10 €ro MPOIEHTAM

IToBTOpEHUE 1
CUCTEMATU3ALUA
y4eOHOro Matepuaa

XapaKkTepuCcTHKA OCHOBHbBIX BU/J0B JAeATEIbHOCTH YYCHUKA
(Ha ypoBHe y4eOHBIX J1eiicTBHI)




<
a Kosimuectso
S 2 Conep:xanue 4ACOB XapaKTepuCTHKA OCHOBHBIX BH/IOB AeSITEJIbHOCTH YYCHUKA
E S | yueOHOro MmaTepuaia (Ha ypoBHe y4eOHBIX J1eiicTBHI)
<
= I I
KoHnTtponbHas pabota 1 1
Ne 9
IHoBTOpEeHME
U CHCTeMAaTH3alusA 19 29
y4eOHOro MmarepuaJia
Ynpaxxuenus 18 28
IUTsl IOBTOPEHUS Kypca
5 KIiacca
KonTtponrnas padorta Ne 10 1 1




IIpumMepHoOe TeMaTHUYECKOE IVIAHUPOBaHue. MaTemMaTuka. 6 Kiacc
(I BapumanT. 5 yacoB B Henenro, Bcero 175 dacos; |l BapuanT. 6 yacoB B Henenro, Bcero 210 gacoB)

]
o< i
S 2 Conepxkanue yuyeoOHoro | Kommuecr XapaKkTrepuCTHKAa OCHOBHBIX BU0OB JAEATEJIbHOCTH YUCHUKA
E s MarepHaJa BO YacoB (Ha ypoBHe y4eOHBIX 1eiiCTBH)
)
=
I 1
I'nasa 1
JeJMMOCTh HATYPAJIbHBIX 17 | 22
yuceJ
1 Jlenutenu U KpaTHBIC 2 Dopmynuposams ONPEACIICHUS IOHATHAN: IEIUTEIb, KPAaTHOE, MPOCTOE YHUCIIO,
2 TIpH3HAKY ETUMOCTH 3 COCTaBHOE YHCJIO, OOIHI JIeTUTENh, HAanOONBIINI OOIIUHA ASIIUTEIh, B3AUMHO
aa 10. Ha 5 71 Ha 2 MPOCTHIE YKcIia, o0IIee KpaTHOe, HauMeHbIIee 001ee KpaTHOE U MPU3HAKU
’ JeTMMOCTH Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.
3 IIpu3Haku AemMMOCTH 3 4 | Onucwieamo IpaBuUjia HaX0XIeHus HanOoubiero oomiero apeautens (HOJ),
Ha 9 ¥ Ha 3 HauMeHbIrero oomiero kparaoro (HOK) HecKOMbKUX drcet, pa3ioKeHHsI
4 HpOCTBIC H COCTaBHbBLIC 2 3 HaTypaJIbHOI'0 4YMCJjia Ha IIPOCTBIC MHOXHUTCIIN
qucia
5 Haubonpmmit o01mmn 3 4
JICITATEITb




®
- £
S 2 Coaep:xanue yueonoro | Konuvecr XapakTepuCcTHKAa OCHOBHBIX BU/IOB J1eSITeJIbHOCTH YUEeHUKA
E s MarepHaJja BO 4acoB (Ha ypoBHe y4eOHBbIX 1eiiCTBHI)
®
=
I 1
6 Haumensiiee obiee 3 |4
KpaTHOE
KonTtpomnrhas pabota Ne 1 1
1
I'naea 2 38 | 47
OO0bIKHOBEHHBbIE APOOH
7 OCHOBHOE CBOMCTBO 2 3 Dopmynuposams ONPECIICHNS IOHSATUIA: HECOKpaTUMas IpoOb, 00U
Ipodu 3HAMEHaTelb JBYX po0eii, B3aMMHO 0OpaTHbie uncia. [IpumMeHsTh OCHOBHOE
Coxparrierme apoGeit CBOMCTBO 1po0Ou Juisl coKpaieHus apooei. [IlpuBoaute qpobdu Kk HOBOMY
3HaMmeHaTeno. CpaBHUBATh OOBIKHOBEHHBIE IPOOU. BBINOIHATH
[IpuBenenue apodeit k apu(pMeTHIeCcKre JeHCTBUS HaJl OOBIKHOBEHHBIMU JAPOOSIMHU.
001IeMy 3HAMEHATEITIO. Haxonuth 1po0k OT YuciIa 1 YUCIIO TI0 3aJJaHHOMY 3HAUYCHUIO €T0 JAPOOH.
Cpasnenue apo0eii [TpeoOpa3oBbIBaTh OOBIKHOBEHHBIC APOOH B AecsaTHUHbIC. HaxoauTh
10 ClHokeHMe 1 BEIYMTanme | 5 5 | ZecaTHIHOE MpHUOIMKEeHHE OOBIKHOBEHHOM ApOo0OH
npobei
KonTtpomnrnas padota Ne 1 1
2
11 YMHO)EHHE Apooeit 5 6




]
- £
S & Coaep:xanue yueonoro | Konuvecr XapaKTepuCTHKA OCHOBHBIX BH/I0B AeSITeIbHOCTH YUYCHUKA
E s MarepHaJja BO 4acoB (Ha ypoBHe y4eOHBbIX 1eiiCTBHI)
]
=
I 1
12 | Haxoxnenue napobu oT 3 |*4
yucia
KonTtpomnrhas pabota Ne 1 1
3
13 | B3aumHO oOpartHbIe 1 1
qgucia
14 | lenenue npobeit
15 | HaxoxnaeHue dncia mo
3HAYEHUIO €T0 Apoou
16 | IIpeoGpazoBanue 1 2
OOBIKHOBEHHBIX ApoOeit
B JIECATUYHBIC
17 | beckoHeuHbIe 1 2
MEPUOIUYECKHE
NeCATUYHbIE POOH
18 | JlecatuuHoe 2 2
npuOIMKEHUE
OOBIKHOBEHHOH ApoOU
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S & | Conepixanue yueonoro | Kommuecr XapaKTepuCTHKA OCHOBHBIX BH/I0B AeSITeIbHOCTH YUYCHUKA
E s MarepHaJja BO 4acoB (Ha ypoBHe y4eOHBbIX 1eiiCTBHI)
)
=
I 1
KonTtpomnrhas pabota Ne 1 |1
4
I'naga 3 28 | 35
OTHoOEeHNs ¥ PONOPUMHU
19 OtHOMmIEHNA Dopmynuposams ONPENEIICHNS TOHATUN: OTHOLIEHUE, ITPOTOPLIHS,
20 | Tporopmm HPOLEHTHOE OTHOLIEHHE JBYX YHCEI, PAMO IPONOPLHOHAILHEIE 1 oOpaTHO
MPONOPIMOHANIbHBIE BEIUYUHBI. [ [pUMEHATH OCHOBHOE CBOMCTBO OTHOLIEHUS U
21 | IlpouentHoe OCHOBHOE CBOMCTBO Iponopuuu. I IpuBoauTe mpuMepsl U OMUCHIBATh CBOMCTBA
OTHOLICHNC IBYX YUCCTI BEITMYMH, HAXOISIIMUXCA B MPSMON U 0OpaTHOM MPOMOPIIMOHAIBHBIX
KontponbHas paora Ne | 1 1 | 3aBHUcuUMOCTAX. HaxoauTh MPOLIEHTHOE OTHOLIEHHUE ABYX YMCEll. J[enTh YuCiIo
5 Ha IPOINOPLMOHAIIBHBIE YACTH.
3anucwvlieams ¢ TOMOIIBIO OYKB OCHOBHBIE CBOMCTBA APOOHU, OTHOILICHUS,
22 | IIpsmas u oOpaTHas 2 3
IPOIIOPLIMH.
MPONOPIIMOHAIIBHBIE
SABCHMOCTI Ananuzuposams UHOOPMALINIO, TPEICTABICHHYIO
B BH/JIE€ CTOJIOYATHIX U KPYroBBIX AuarpaMm. [IpeacraBisaTe nHpOpMaLHio B
23 | Jlenenue umcna 2 2 | Buge CTOIOYATHIX U KPYTOBBIX JHATPAMM.
B TaHHOM OTHOIICHUH IIpusooumys ipuMepsl ciay4yailHbIX coObITUI. HaxoauTe BEpOATHOCTD
24 | OKpYXHOCTb H KPYyT CIIy4ailHOTrO COOBITHSI B OIbITaX
C pPaBHOBO3MOKHBIMHU UCXOJIAMHU.
25 | JlmuHa OKpY»KHOCTH. 3
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S & Coaep:xanue yueonoro | Konuvecr XapaKTepuCTHKA OCHOBHBIX BH/I0B AeSITeIbHOCTH YUYCHUKA
E s MarepHaJja BO 4acoB (Ha ypoBHe y4eOHBbIX 1eiiCTBHI)
)
=
I 1
[Tnomane kpyra * Pacnoznasams Ha yepTexax U pUCyHKaX OKPY>KHOCTb, KPYT, HUIUHAP, KOHYC,
26 | Lsmanap, xomyc, map cdepy, map U ux 3JeMeHThl. Pacrio3HaBaTh B OKpPYKAIOIIEM MUPE MOJEIH 3TUX
¢uryp. CTpoHuTh € IOMOILIBIO HUPKYJI OKPYKHOCTh 33JIaHHOTO PaInyca.
27 | lnarpammsl N300paxkars pa3BEPTKHU MIMHIPA U KOHYca. Ha3piBaTh npuOImxE€HHOE
28 | CiyuaiiHble COOBITHSL 3HaueHue yucna. Haxoauts ¢ nomouibio GopMyl JJIMHY OKPY>KHOCTH,
BeposATtHOCTB IL1011aab Kpyra
CIy4alfHOTO COOBITHS
Kontponrsnas padota Ne | 1 1
6
I'nasa 4
PanuoHajJibHbIe YHCIA 72 | 81
U JeiicTBUA HAJl HUMH
29 | [lonoxuTenbHbIC 2 2 | I[lpusooumsb IpUMEPHI UCTIONH30BAHMSI TTOJIOKUTEIBHBIX M OTPULIATETHHBIX
Y OTPULIATEIbHBIC YHCIIa gucesn. @opMyaupoBaTh ONPEAECICHUE KOOPAUHATHON NpsiMOi. CTpOUTH Ha
30 | Koopaumarsas mpsamas KOOPJIMHATHOM NPSIMOU TOYKY € 3aIaHHOM KOOPJIMHATOM, ONPEeNesATh
KOOPJIMHATY TOYKHU.
31 | Hempie qncia. Xapaxmepuzoeames MHOKECTBO LEbIX uncell. OObSICHATH MOHITHE MHOYKECTBA
PaunonanbHbie yncna PALIHOHAIBHBIX YHCEIL.
32 | Monaynp uncia 3 4 | Dopmynuposams onpenesneHne Moayis yncia. HaxoauTe MOaysb Ynca.
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S & | Coxep:xanue yueoHoro | Kommaecr XapakTepucTHKA OCHOBHBIX BU/I0B JeSITEJIbHOCTH Y4eHHKA
E s MarepHaJja BO 4acoB (Ha ypoBHe y4eOHBbIX 1eiiCTBHI)
<
=
I I
33 | CpaBHEeHUE UHcCel 4 |* 4 | CpasHusams panlioHaNbHbIE Yncia. BeimonusaTe apudmernyeckue neicTBUs
KontpossHas paGota Ne | 1 HaJl alHOHABHBIMH THCTAMH. 3anuchIBaTh CBOWCTBA apU(PMETHUECKUX
7 JEHCTBUI HaJ palliOHATLHBIMH YHCIIaMU B Buje Gpopmyn. Ha3piBath
K03 puieHT OyKBEHHOTO BBIPAKEHUS.
34 | Cnoxenne 4 4 Ilpumensimov CBOMCTBA MPU PEILICHUU YpaBHEHUH. Pemiath TEKCTOBBIC 3a/1a4u C
35 | CBOICTBA CJIOKEHUS 2 3 | Pacno3nasams Ha yepTexkax U pUCYHKax NMEPHIEHAUKYIISIPHBIE U MapaljielIbHbIe
PAIMOHAIBHBIX YHCEI npsiMble, PUTYpPBI, UMEIOIINE OCh CHMMETPUH, IEHTP CUMMETPUU. Y Ka3bIBaTh
36 | Bormrarmie 5 g | B OKPYHAIOIIEM MIPE MOJEIH OTHX ¢buryp. @opMyaupoBaTh ONpPEACICHUE
NEPIEHIUKYJISAPHBIX NPSAMBIX U MapaiedbHbIX NPAMBIX. CTPOUTH C TOMOIIBIO
paroHaIbHBIX YUCEI
YrOJIbHUKA TIEPIICHAUKYJIISIPHBIE TIPSMBIEC U TTapaiIebHbIC MPSMbIC.
Kontponbnas pabora Ne | 1 1 | O6wsacnames v MIUTIOCTPUPOBATH TIOHATHE KOOPAMHATHOM TIIOCKOCTH. CTPOUTE
8 Ha KOOPJAWHATHOW MJIOCKOCTH TOYKH C 33IaHHBIMH KOOPIMHATAMH, OTIPEICNIATh
37 | VMHOKeHHE 4 4 | KOODIMHATBI TOYEK HA TIOCKOCTU. CTPOUTH OTAEIBHBIE TPAdUKH
PAIHOHATBHBIX THCET 3BHCHMOCTEH MEly BEMIIHAMH M0 TOUKAM. AHann3upoBath rpaduku
- 3aBHCHMOCTEH MEXIy BeJIMYUHAMU (pacCTOSIHHUE, BpeMsl, TeMIepaTypa u T. II.)
38 | CBoiicTBa yMHOKCHHUS 3 3
paIoHaIbHBIX YUCEI
39 | Koaddunuenr. 5 6
PacrnipenenurensHoe
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S & Coaep:xanue yueonoro | Konuvecr XapaKTepuCTHKA OCHOBHBIX BH/I0B AeSITeIbHOCTH YUYCHUKA
E s MarepHaJja BO 4acoB (Ha ypoBHe y4eOHBbIX 1eiiCTBHI)
)
=
I 1
CBOWCTBO YMHOKEHHMS *
40 Jlenenue panMoHanbHbIX | 4 5
qucen
KonTtpomnrHas padota Ne 1 1
9
41 | Pemienue ypaBHEHUN
42 | Pemenue 3amau ¢
ITOMOUIBIO YPAaBHEHUI
KonTtponrsnas padota Ne 1 1
10
43 | [lepnieHOUKYyIApHBIC 3 3
npsiMble
44 OceBast U LIeHTpabHas 3 4
CUMMETPHUU
45 | [lapannenbHble pSAMbIE 2
46 | KoopaunatHas
MJI0CKOCTh
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S = Coaep:xanue yueonoro | Konuvecr XapaKTepuCTHKA OCHOBHBIX BH/I0B AeSITeIbHOCTH YUYCHUKA
E % MarepHaJja BO 4acoB (Ha ypoBHe y4eOHBbIX 1eiiCTBHI)
=
I 1
47 | I'paduku 3 |4
KontposnbHas pabora Ne
11
IHoBTOpEeHMe
U CHCTeMaTH3alusA 20 | 25
y4eOHOro MmarepuaJia
VYpaxHeHus 19 | 24
IUTsl IOBTOPEHUS Kypca
6 xmacca
KonTtponrhas padorta Ne 12 1 1




IIpumepHoe TeMaTH4YeCKOe INIAaHUPOBaHMe. Asredpa. 7 kjace
(I BapuanT. 3 yaca B Hezento, Bcero 105 yacos;

II BapuanT. 4 yaca B Heenmto, Bcero 140 yacon)
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= 2 Conepxanne yyeonoro | Koanuecrso XapaKkTepuCcTHKA OCHOBHbBIX BU/0B JAeATEIbHOCTH YYCHUKA
E s MarTepuaJja 4acoB (Ha ypoBHe Yy4eOHBIX JIeiicTBHIi)
=
I I
I'naga 1
JIuneiiHOe ypaBHeHHE 15 17
¢ OJHOM NepeMeHHOoMI
1 | Benenue B anredpy Pacno3znasams 4ucnoBele BBIPAXKEHUS U BBIPAKEHUS C IEPEMEHHBIMU,
2 | Jluneiinoe ypasHeHue c J'II/IHeI/:IHBIe YPaBHEHI. IIpuBOINTH MPUMEPHI BBIPAKEHNN C IEPEMEHHBIMU,
OJTHOI TIEPEMEHHO JIMHEWHBIX ypaBHEHUN. COCTAaBIATh BBIPAXKEHHUE C MEPEMEHHBIMU I10
YCIIOBHUIO 337]a4M. BBIMOIHATE IpeoOpa3oBaHus BEIPAKEHUI: IPUBOIUTH
3 | Pemenue 3anad ¢ 5 5 6 | nogoGHbIe cnaraemble, packpbiBaTh cKOOKH. Hax0XUTh 3HAUCHUE BBIPAKEHIS
ITOMOIIbBIO YPaBHCHUH C IEpEMEHHBIMHU TPU 33JJaHHBIX 3HAUYCHUAX NepeMeHHbIX. KnaccupuunpoBaTh
[ToBTOpEHHE 1 1 | anredpanyeckue BolpakeHUsl. ONMUCHIBATH LIEJIbIE BBIPAYKEHUS.
U CHCTeMAaTH3aIns Dopmyauposams ONIPENICIICHAE JIMHEUHOTO ypaBHEHUS. Pemates muHernHoe
y4eGHOro MaTepuana ypaBHeHUe B oOuieM Buje. IHTepnpeTupoBarh ypaBHEHHE Kak
KonTposbHas padota No 1 | | MATEMaTHECKyIO MOJIENb PEalbHON CHTYaLUH. OnuceIBaTh CXEMY PELICHUS
1 TEKCTOBOM 3a/1a4u, IPUMEHATH €€ JUIs PELICHUS 3a1a4
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S 2 Conep:xanue yueoHoro | Koaruuecrso XapakTepuCTHKA OCHOBHbIX BH/I0B J1eSITEJIbHOCTH YUEHUKA
E S MarTepuaja 4acoB (Ha ypoBHe y4eOHBIX J1eiicTBHIl)
=
I 1
I'naea 2 50 | 68
Ieable BbIpaKeHus

4 | ToxkaecTBEHHO paBHbIE 2 2 | @opmynuposams:

BbIpaxkeHus. ToxaecTBa onpeoesienus: TOXJIECTBEHHO PaBHBIX BBIPAKEHUIM, TOXK]IECTBA, CTEIICHHU C

5 | Crenens ¢ Harypamsabiv | 3 3 | HaTypaJbHBIM NOKa3aTelIeM, OJHOUWICHA, CTAHAaPTHOTO BH/a OJHOUICHA,
R — koa(dduireHTa 0JHOUIIEHA, CTETIEHH OJHOYJIEHa, MHOTOYJICHA, CTETICHH

MHOTOYJICHA;

6 | CpoiicTsa cTenenu ¢ 3 4 | ceoticmea: crenenu ¢ HATYpaJIbHBIM TOKa3aTelieM, 3HaKa CTCIICHH;
HaTypaJIbHbIM npasuna: N0Ka3aTeabCTBA TOXKAECTB, YMHOKEHUS OJJTHOWICHA HA MHOTOYJIEH,
HOKa3aTCICM YMHOXEHHSI MHOTOUWICHOB.

OIHOYJIEHBI 2 4 | [loxazvlieamsb CBOWCTBA CTENICHU C HATYPaJbHBIM MOKa3aTesieM. 3aluchiBaTh U
M JIOKa3bIBaTh (POPMYIIbI: MPOU3BEICHUSI CYMMBI M Pa3HOCTH JABYX BBIPAKCHHUI,
HOTORIICHDI Pa3HOCTH KBaJPATOB JIBYX BBIpAXKEHUI, KBaJpaTa CyMMBbI U KBaJpara
CnoxeHne ¥ BBIYUTaHUE 3 S | pa3sHOCTH JBYX BHIP@XKEHHH, CyMMbI KyOOB U Pa3HOCTH KyOOB JABYX
MHOT'OYJIEHOB BBIPAKCHUM.
Koutposbhas pabota Ne 1 1 | Buluucisime 3HaYCHHUE BBIPAKCHHUH C IEPEeMEHHBIMU. [IpUMEHSATH CBOHCTBA
2 CTENEeHU /I TpeoOpa30BaHusl BhIpaKeHUI. BRIMOMHATE yMHOKEHNE
OJIHOYJIEHOB U BO3BEJICHHE OJTHOWICHA B CTENEHb. [ [pUBOANTH OHOUJIEH K
10 | YMHOXEHHE OJHOUICHA 4 5 CTaHIApPTHOMY BUY. 3aIMCHIBATH MHOTOUYIEH B CTAHIAPTHOM BHUJIE,
Ha MHOTOYJICH
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S 2 Conep:xanue yueoHoro | Koaruuecrso XapakTepuCTHKA OCHOBHbIX BH/I0B J1eSITEJIbHOCTH YUEHUKA
E S MarTepuaja 4acoB (Ha ypoBHe y4eOHBIX J1eiicTBHIl)
]
=
I I
11 | YMHOXeHue 4 |, 5 |ompenensaTh creneHb MHOrouieHa. IIpeobpa3oBbIBaTh NPOU3BEICHHE
MHOTOWIECHA Ha OJIHOWJIECHA Y MHOTOWIEHA; CYMMBI, Pa3HOCTH, IPOU3BEIACHUS ABYX
MHOTOWIECH MHOTOWICHOB B MHOI'OUJIEH. BBINOIHATE pa3ioKeHNEe MHOTOWIEHA Ha
12 | Pasnosxenue 3 4 | MHOXHTEIH CIIOCOOOM BEIHECCHHS OOIIEro MHOKHUTEIIS 33 CKOOKH, CII0COO0M
MHOLOWICHOR Ha IPyHIUPOBKHU, IO (POPMYyIIaM COKPAIIEHHOTO YMHOKEHHUS U C IPUMEHEHUEM
B - T— HECKOJIBKHMX cITOco00B. Vcrnoib30BaTh yKa3aHHbIE IPEOOPa30BaHUs B
OGIIEro MHOKHATEIS 3a MIPOLIECCE PELIECHUS YPABHEHUH, TOKA3aTEIbCTBA YTBEPKACHUMN, PEILICHUS
CKOBKH TEKCTOBBIX 3a/a4
13 | Paznoxenue 3 4
MHOTOWICHOB Ha
MHOXHUTENU. Meton
TPYNITUPOBKU
KonTtpomnrHas pabota Ne 1 1
3
14 | [IpousBeaeHue pa3HOCTH 3 4
U CyMMBI JIBYX
BBIPAXKECHUH
15 | Pa3HoCTh KBaipaToB 2 3
JBYX BBIPAXKECHUU




Howmep
naparpada

Conepxkanue yueOHOro
MarepuaJja

KoanuecrBo
4acoB

XapaKTepUCTHKA OCHOBHBIX BH/I0B 1eATEIbHOCTH YYCHHKA
(Ha ypoBHe y4eOHBIX J1eiicTBHIl)

KBanpar cymmbl
Y KBaJpaT pa3HOCTU
JIBYX BBIpaKE€HUU

17

[IpeoOpazoBanue
MHOT'OYJICHA B KBaJpat
CYMMBI WJIH Pa3HOCTH
JIBYX BBIPAXKCHUU

KontponbsHas padora Ne
4

18

CyMMa u pa3HOCTb
KyOOB JIBYX BBIpa)KEHUM

19

[IprumeHeHune pa3InIHbIX
CIIOCO00B Pa3I0KCHUS
MHOTOYJICHA Ha
MHOXHUTEIN

IToBTOpEHUE
Y CUCTEMAaTU3aLMA
y4eOHOro Marepuaa

KonTtponbshas padora Ne
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S 2 Conep:xanue yueoHoro | Koaruuecrso XapakTepuCTHKA OCHOBHbIX BH/I0B J1eSITEJIbHOCTH YUEHUKA
E S MarTepuaja 4acoB (Ha ypoBHe y4eOHBIX J1eiicTBHIl)
]
=
I 1
5 %
I'naga 3
12 18
DOyHKUUHA

20 | Ces3u Mexnay 2 4 | Ilpusooums nipuMepbl 3aBUCUMOCTEN MEXly BelnunMHamu. Pa3nuyars cpenn
BenuuuHamu. OyHKIusA 3aBHUCHUMOCTEHN (PYHKIIMOHAIbHbIE 3aBUCUMOCTH.

21 | Crioco6et sanamms 2 4 | Onucviamo nonsmus: 3aBUCUMON ¥ HE3aBUCHMOH IIEPEMEHHBIX, byHKIUH,
byHKIHH apryMmenTa (yHKIUH; ciocoObl 3a1anus GyHkuuu. opmynupoBarthb

onpeeneHus: 00JacTH onpeeseHust GyHKIMU, 00JacTH 3HaYeHUN QYyHKIINUH,

22 | I'padux dyHKIHH rpaduka QyHKIMH, TMHEHHON QYHKINU, IPSIMON MPONOPLUOHATBHOCTH.

23 | Jluneitnas GyHKIms, & Buviuucnamo 3HaueHre QyHKIUYU 1O 33JAHHOMY 3HaY€HUIO apryMEHTA.
rpaduKy cBOiicTBa CocraBasaTe TabauIbl 3HaueHU GyHKuu. CTpouTh rpa@uk GyHKINH,
oBToneHie 1 1 3anaHHo TadbnnyHo. [1o rpaduky QyHKIMY, ABIASIOMIENHCS MOJENbIO

p peanbHOro MpoLEcca, ONPEALNIATh XapaKTePUCTUKU 3TOro npouecca. CTpouthb
Y CUCTEMATU3ALIHS e .
rpauk TMHEHHOW QPYHKIIMU U NPSIMOU MPONOPIUOHAIBHOCTH. ONUCHIBAThH
y4eOHOTO MaTepuasa o N
CBOMCTBA ATUX (PYHKIUI
KonTtponbshas padota Ne 1 1
6
I'naea 4
Cucrembl JIUHEHHBIX 20 25
YPABHEHMH C ABYyMS
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S 2 Conep:xanue yueoHoro | Koaruuecrso XapakTepuCTHKA OCHOBHbIX BH/I0B J1eSITEJIbHOCTH YUEHUKA
Q (v (v
= § MaTepHaJia 4acos (Ha ypoBHe y4eOHBIX J1eiicTBHIl)
=
I I
NepeMeHHbIMHU .
24 | YpaBHEHUS C IBYMS 3 3
IIEPEMEHHBIMU IIpusooumys npumepol: ypaBHEHUS C ABYMS [IEPEMEHHBIMU; JIMHEHHOTO
25 | Muneiiroe ypasenue 3 4 | YPaBHEHHs C IByMs ICPEMCHHBIMH; CHCTEMBI JIBYX JINHCHHBIX yPaBHCHHH
JBYMSI TIEPEMEHHBIMI 1 C ABYMsl IIEPEMEHHBIMHU; PEAIBHBIX IPOLECCOB, JULs KOTOPBIX yPABHEHHE C
ero rpacuk IBYMS IEPEMEHHBIMU WJIM CUCTEMA YPAaBHEHUH C IBYMsI [IEPEMEHHBIMU
ABJISIFOTCS MAaTEMAaTHYECKUMH MOJIETISIMU.
26 | Cucrembl ypaBHCHHUH C 3 4 Onpenenste, ABISETCA U ITapa YUCEN PEIICHUEM JaHHOTO YPABHEHUS C
ABYMA MEPEMCEHHBIMH. JIBYMs IIEPEMEHHBIMU.
['paduueckuit meTon Dopmynuposams:
PCIICHUSA CHCTCMBI IBYX onpeodeienus: PEUICHAS YPAaBHEHHUS C JIBYMS IIEPEMECHHBIMU; YTO 3HAYUT
JHHCHHBIX yPABHCHUH C pELINTh YpaBHEHUE C ABYMS IEPEMEHHBIMU; rpaduKa ypaBHEHUS C ABYMS
ABYMS IIEPCMCHHBIMH NIEPEMEHHBIMU; JIMHENHOTO YPABHEHMS C IBYMS IEPEMEHHBIMU; PELIEHUS
27 | Pemenue cucrem 2 3 | cCUCTEMBI YpaBHEHHUN C ABYMs [IEPEMEHHBIMY;
JIMHENHBIX ypaBHeHHI)'I ceolicmaa ypaBHeHHﬁ C IBYMs IICPEMECHHBIMH.
METOJIOM ITOICTAHOBKH Onucvieams: cBONCTBA TpaduKa JMHEMHOTO ypaBHEHUS B 3aBUCUMOCTH OT
3HAYEHUN KO3(PPUIMEHTOB, rpa)UUECKU METO, PELIEHUSI CUCTEMBI IBYX
28 | Pemenue cucrem 3 4 . o > Pad P 4
. . YPaBHEHUH C IBYMsI IEPEMEHHBIMH, METO/I TOACTAHOBKU U METOJI CJIOKEHHUS
JIMHENHBIX YpaBHEHUM . .
JUISl PELIEHUSI CUCTEMBI JIBYX JINHEWHBIX YPaBHEHUM C ABYMS IEPEMEHHBIMH.
METO/IOM CJIOKEHUS N
- Cmpoums Tpa@uK JUHEHHOTO YpaBHEHHs ¢ IBYyMsI IepeMeHHbIMU. Perats
29 | Pemenue 3a1ay ¢ 4 5




Conepxkanue yueOHOro
MarepuaJja

Howmep
naparpada

KoanuecrBo
4acoB

XapaKTepUCTHKA OCHOBHBIX BH/I0B 1eATEIbHOCTH YYCHHKA
(Ha ypoBHe y4eOHBIX J1eiicTBHIl)

MTOMOUIBIO CUCTEM
JIMHENHBIX YPABHEHUN

IToBTOpEHUE
¥ CHCTEMaTH3aINS
y4eOHOTo MaTepuasa

KontponbsHas padota Ne
7

CUCTCMBI IBYX JIMHEHMHBIX ypaBHeHHﬁ C ABYM:A IICPCMCHHBIMU.

Pewamsb TeKCTOBBIE 3a1a41, B KOTOPBIX CUCTCMaA IBYX JINHEHHBIX ypaBHeHI/If/’I
C ABYM:A IICPECMCHHBIMU SBJIACTCA MaTEeMaTHUYECKOM MOJACJIBIO pCaJIbHOT'O
Imponccca, U HHTCPIIPCTUPOBATL PC3YJIbTAT PCIICHUA CHUCTCMBI

IHoBTOpPEHME U
CHCTEeMATH3AIUA Y4eOHOTO
MarTepuasa

YnpaxxHeHus 11l TOBTOPEHUS
Kypca 7 kiacca

HroroBast kKoHTposIbHAS paboTa




IIpumepHoe TeMaTHYecKOe IVIAaHUPOBaHHUe. Airedpa. 8 kiacc
(I BapuanT. 3 yaca B Hezento, Bcero 105 yacos;

II BapuanT. 4 yaca B Heenmto, Bcero 140 yacon)
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s & Conep:xanne yueoHoro | Kooaumyecrso XapakTepucTHKA OCHOBHBIX BUJ0B JeSITeJIbHOCTH YYeHHKA
E s Marepuaja 4acoB (Ha ypoBHe y4eOHBIX J1eiicTBHI)
)
=
I I
I'naga 1 44 55
PanuonajibHble BbIPA:KEHUS
1 | PaunonanbeHblie qpoou 3 | Pacnosnasams 11eible paliiOHaIbHbIE BBIPAXKEHUSI, APOOHBIC pallMOHAJIbHBIC
2 | OcHOBHOE CBONCTRO BBIPKEHUSI, IPUBOAUTH MPUMEPHI TAKUX BBIPAXKEHUH.
palnroHaNbHON IpoOu Dopmynuposams. .
onpeoeneHus: PallMOHAIBHOTO BBIPAKECHHUSI, TOMMYCTUMbBIX 3HAUCHUH
3 | CnoxeHue 1 BEIYATAHHE 3 4 | nepeMeHHOIA, TOXKIECTBEHHO PAaBHBIX BBIPAKCHHUI, TOXKICCTBA,
palMOHAIBHEIX APObeii ¢ PAaBHOCHWJIBHBIX YPABHEHHM, pALIMOHAJIBHOTO YPABHEHNS, CTETIEHU C HYJIEBBIM
OANHAKOBBIMH 1oKa3aTeJieM, CTCIICHHU C TICJIBIM OTPHIIATEIBbHBIM MTOKA3aTEeIIeM,
SHaMCHATCIAMH CTaHJIapPTHOTO BUJA YUCIIa, 00PaTHOM MPONOPIIMOHATBHOCTH;
4 Cro)XeHre U BBIUUTAHUE 6 7 c601icmead; OCHOBHOE CBOMCTBO paHHOHaﬂBHOﬁ I[pO6I/I, CBOMCTBA CTCICHU C
. o k
paLMOHANBHBIX JpO0eit IIEJIBIM TTOKa3aTeNieM, YpaBHEHUH, QYHKITUN y = — ;
C pa3HbIMU n
3HAMEHATEISMHU npasuaa: CIOKEHUs, BBIMUTAHUSI, yMHOXEHHUS, IEJIeHUs Jpo0Oeii, BO3BEICHUS
JpoOU B CTENEHB; YCIOBUE PABEHCTBA IPOOU HYJIIO.
KontpomnrHas pabota Ne 1 1
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=

I I
1 " Jloka3zvieams CBOMCTBA CTEIIEHU C LIETBIM MTOKA3aTEIICM.

5 | Vvuokenne u nenenue A 5 IOYnquzeamb rpaduyecKuit METOA pelleHus ypaPHeréH C OJIHOM TIEPEMEHHOM.
PAITHOHATBHBIX TPOGEi. lpumerisimp OCHOBHOE CBOHCTBO PaLOHANILHOH ApOOH A1 COKpalleHus
BosBexemie u ipeoOpazoBanus Apoodeit. [IpuBoauTh ApodHu K HOBOMY (0011IEMY)
DAITHOHATBHOM TPOGH B SHaMEHATEILIO. Haxonuth cymmy, pa3HOCTb, TPOU3BEICHUE U YaCTHOE
CTCIICHD npoOeli. BEIMOMHATE TOXIECTBEHHBIC TPe0oOpa30BaHUsI pAIlMOHATBHBIX

BBIPAKCHU.

6 | ToxnecreHHbIC 7 10 | pewame ypaBHEHUS C TICPEMEHHOM B 3HAMEHATEJIC IPOOH.
npeodpa3oBaHMs Ipumensimos CBONCTBA CTEIICHU C IIEJBIM MTOKA3aTeIeM ISl MPeoOpa3oBaHMsI
palnOHAIbHBIX BBIPAKCHUH.

BBIPAKCHUN 3anucvliéamp 4ncCiia B CTAHAAPTHOM BUJE.

k
KonTposbHas pabora No 1 1 | Bemnoansims moctpoenne u urenue rpaduka QyHKIHH y = —
2 n

7/ | PaBHOCUIIbHBIE 3 4
ypaBHCHHUSI.
ParmmmonansHbIE
ypaBHEHUS

8 CrerneHsn ¢ LEeIbIM 4 5
OTPHUIIATEIHHBIM
MoKa3aTeieM




<
=g
S 2 Conep:xkanue yueoHoro | Koauuecrso XapaKkTepuCTHKA OCHOBHbIX BHI0B J1eSITEJIbHOCTH YUEHUKA
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=
I 1
9 CBolicTBa CTEIICHU 5 L 6
C LEJIBIM MOKa3aTeNeM
k ..
10 OyHKIUA y=—HU €€ 4 4
X
rpaduk
KonTtponbsHas padota Ne 1 1
3
I'naea 2
KBagpaTHbie KopHH. 25 30
JleicTBUTEIBHDBIE YHCJIA
— 2 o
11 | ®ynkuua y = X" u e€ 3 3 | Onucvisams. TIOHATHE MHOKECTBA, JIEMEHTAa MHOKECTBA, CIIOCOOBI 3a1aHMUSI
rpadux MHOECTB; MHOKECTBO HATyPAJIbHBIX YUCEJ, MHOKECTBO LEJbIX YUCET,
12 | Keanparssie koprn 3 4 | MHOXKECTBO PallMOHAJIBHBIX YHCEII, MHOXKECTBO JCHCTBUTEIIBHBIX YNCEIT U
AprdMeTHICCKHit 213;{31/1 MEXKy 3TUMU YUCIOBBIMU MgO)KeCTBaMI/I, CBA3b MEXK]Y
KBAJ[PATHBIH KOPCHD €CKOHEUHBIMH JIECSITUYHBIMU APOOSMH U PAllMOHAIBHBIMH,
UppaIlMOHATBHBIMU YUCIaMHU.
13 | MHoxecTBO 1 ero 2 2| Pacnosnasame parroHa bHbIC U HpPAIIMOHAIbHBIC uncia. [IpuBoauTh
SJICMCHTBI IPUMEPHI PAIIMOHAIBHBIX YHCENl U HPPAIIMOHATBHBIX YHCEIL.
14 | [TogMHOKECTBO. 2 2 | 3anucvisams ¢ TOMOIIBLIO POPMYJT CBOMCTBA ACHCTBUM C 1EUCTBUTEIbHBIMU
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=
I 1
Omneparuu Haj " YUCIIAMH.
MHOKECTBaMU Dopmynruposams.
15 | UnicioBbie MHOKECTBA 2 onpedesienus: KBaAPaTHOTO KOPHS U3 YKCIIa, apu(METUIECKOTO KBaJAPaTHOTO
KOPHS U3 YMCJIA, PaBHBIX MHOXECTB, IIOJIMHOXECTBA, [IEPECEUEHUS
16 | Cpoiicta MHOKECTB, 00 TMHEHUS] MHOKECTB;
apu(hMETHYECKOro ceoticmea: byHKIun Y = X°, apuPMETHIECKOro KBaJPaTHOr0 KOPHSL,
KBaJIPaTHOTO KOPHS byHKIHE Y =X .
17 | ToxnaecTBEeHHBIE ) [ | Hoxaszvisamsb cBOMCTBA apu(hMETHUECKOTO KBAAPATHOTO KOPHSI.
npeobpasoBaHUst Cmpoumb rpabuky GyHKIMIA Y = X1 y =+/X.
BBIDAKEHUH, [TpuMEHSTH MOHATHE apU(YMETHIECKOTO KBAIPATHOTO KOPHS JIJIs
CoZACpKalnX BBIYMCJICHHUS 3HAYCHUI BBIPAKEHHIA.
KBaJIpaTHBIC KOPHU Vnpowams Boipakenus. Pemars ypaBaenust. CpaBHUBATh 3HAUCHUS
BbIpKECHUI. BBITONMHITH MpeoOpa3oBaHue BBIPAKEHUN ¢ TPUMEHEHUEM
18 | ®dyukuus y=+/x u eé 3 3 | BBIHECEHUS] MHOXKUTEIIS U3-110]] 3HaKa KOPHsI, BHECEHUE MHOKUTENS TOJT 3HAK
rpaduk KOpHS. BBIMOMHATE 0CBOOOXKAEHNE OT UPPALUOHATBHOCTH B 3HAMEHATEE
Ipo0u, aHAJIU3 COOTHOLLIEHUN MEXIY YMCIOBBIMA MHOKECTBAMU U UX
KonTtponbsHas padota Ne 1 1 | snementamu
4
I'nasa 3
26 36
KBagpaTHbie ypaBHeHus1
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I 1
19 | KBagpaTHble ypaBHEHUSI. 3 L 4 | Pacnosznasams M IpUBOIUTH MPUMEPHI KBAJAPATHBIX YPABHEHUHN Pa3THMUHbIX
Pemenue HenoJHbIX BUJIOB (IIOJIHBIX, HETIOHBIX, IPUBEAEHHBIX ), KBaAPATHBIX TPEXUIICHOB.
KBaJpaTHbIX YPaBHEHUN Onucvieamsb B 00111eM BUJE PEIICHUE HEMOIHBIX KBaJPATHBIX YPAaBHEHUH.
20 | ®opmyiia KOpHE 4 5 | Pop ng AUpOSAMD. .
KBAJ[PATHOTO YPABHCHHS onpedenenus: ypaBHEHUs [EPBOIE CTENEHHU, KBAPATHOTO yPaBHEHUS;
KBaJpaTHOIO TpEXUJieHa, TMCKPUMHHAHTA KBAJPATHOTO YPABHEHUS
21 | Teopema Buera 3 5 |u KBa/IPAaTHOTO TPEXWIECHA, KOPHS KBaJIPATHOTO TPEXUIIEHA; OMKBaAPATHOTO
KonTtponbsHas padota Ne YPaBHCHHA,
5 CB80UCMBa KBAJIPATHOTO TPEXUICHA;
. meopemy Buera u o0paTHyto €il Teopemy.
22 | KBagpaTHblil TpEXuseH PNy patiy peMy.
3anucvieams 1 JOKa3bIBaTh (POPMYIy KOPHEHN KBAaIpaTHOTO YpaBHEHUS.
23 | Pemienue ypaBHEHUH, HccenenoBats KOJIMYECTBO KOPHEW KBaAPaTHOTO YPABHEHUS B 3aBUCHMOCTH
KOTOPBIE CBOJATCS K OT 3HaKa ero JMCKpUMHUHAHTA.
KBaIpaTHbIM Jloxasvieame meopemol: Bueta (mpsamMyto 1 00paTHYIO), O Pa3IOKESHUH
YPaBHEHUSIM KBaJIPaTHOTO TPEXWICHA HA MHOXKHUTENH, O CBOMCTBE KBAIPATHOIO TPEXUJIEHA
24 | PanmonanbHbie 6 g | C OTpHIATEIbHBIM IUCKPUMHUHAHTOM. )
ypaBHEHHS KK Onquzeanvab Ha IPUMEPax METOJI 3aMEHBI IEPEMEHHOM 111 PELLICHHUS
MaTeMaTUYECKHE MOJIENH YPaBHCHIH. 3
pEATTBHBIX CHTYAITHIA Haxooumw xopHu KBa/[paTHbIX ypaBHEHUH PasIIMHbIX BU/IOB. [TpumeHsTH
Teopemy Buera u o0patHyto el TeopeMy. BBIOMHATE pa3nokeHue
Kontponbhas pabora Ne 1 1 | kanparroro Tpéxunena na MuosuTen. HaxoQuTh KOPHH ypaBHeHHil,
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I 1
6 L KOTOPBIE CBOAATCS K KBaipaTHbIM. COCTaBIATh KBAIPATHBIE YPABHEHUS U
YPaBHEHHSI, CBOASIIMECS K KBaJAPATHBIM, SBJISIOIINECS MATEMAaTHYECKUMU
MOJEJSIMU PEATIbHBIX CUTYaINi
IToBTOpEHME
U CHCTEeMaTHU3 AN 10 19
yueOHOro MarepuaJia
VYpaxHeHus AJisi HOBTOPEHUS 9 18
Kypca 8 kjacca
Kontponbnas pabora Ne 7 1 1




IIpumepHoe TeMaTHYecKOe INIAaHUPOBaHMe. Asredpa. 9 kiaace
(I BapuanT. 3 yaca B Hezem0, Bcero 102 gacos;

II BapuanT. 4 yaca B HezeNtO, Bcero 136 4acon)

<
=5
s & Conepxanue yyeonoro | Kosmyecrso XapaKTepuCTHKA OCHOBHBIX BH/IOB AeSITEJIbHOCTH YYCHHUKA
E s MarepHaJa 4acoB (Ha ypoBHe y4eOHBIX J1eiicTBHI)
<
=
I I
I'naga 1 20 o5
HepaBenctBa
UucioBble HEPABEHCTBA Pacno3znasams v IpUBOIUTH IPUMEPHI YACIOBBIX HEPABEHCTB, HEPABEHCTB C

2 | OcHOBHEIC CBOMCTRA 3 | IePeMEHHBIMH, JINHCHHBIX HEPABCHCTB C OJIHOM NMEPEMEHHOM, IBOHHBIX

YHCJIOBBIX HEPABEHCTB HCPaBCHCTE.
Dopmynuposams:

3 | Crnoxenue 1 yMHOXKEHHE 3 3 onpedenenus: CpaBHEHUS JABYX YHCEJ, PEIICHUS HEPABEHCTBA C OJTHOM
TUCJIOBBIX HECPABCHCTB. IIEPEMEHHON, PABHOCWIIBHBIX HEPABEHCTB, PELIEHUS CUCTEMBI HEPABEHCTB C
OneHuBaHue 3HAYCHHS OJTHOM TIEPEMEHHOM, 00J1aCTH ONPEICIICHHSI BRIPAXKCHHUS;

BBIDOKCHUA C80UCMBA YACIIOBBIX HEPABEHCTB, CIIOKEHHSI 1 YMHOKEHUS YUCIOBBIX

4 | HepaBeHcTBa ¢ OTHOM 1 2 | HCpABCHCTB

TIepeMEeHHOI Jlokazvieams.: CBOMCTBA YHCIOBBIX HEPABEHCTB, TEOPEMBI O CIIOKEHUH U
YMHO>KEHHH YHCJIOBBIX HEPABEHCTB.
5 | Pemenue HepaBEHCTB ¢ 3) 6 .
. o Pewams nuHeliHbIe HEPABEHCTBA. 3alMCHIBATH PELICHUS HEPABEHCTB U UX
OJIHOM TIEPEMEHHOM.
! p CUCTEM B BH/JIE€ YHCIIOBBIX IPOMEXKYTKOB, 00BEANHEHHUS, IEPECCUCHHUS
YucnoBble IPOMEKYTKH
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I 1
6 | Cucrembl TMHEHHBIX S5 | 6 | YMCIOBBIX IPOMEXKYTKOB. PeraTh cucTeMy HEpaBEHCTB C OJHOM
HEPaBEHCTB C OJHOMU nepeMeHHo#. OLeHuBaTh 3HaUeHe BbhIpakeHus. M300paxkats Ha
IIEPEMEHHOM KOOpPAMHATHOM NPsSMOI1 3a/1aHHbIE HEPABEHCTBAMU UHCJIOBBIE IPOMEKYTKH
KonTtponbsHas padora Ne 1 1
1
I'naea 2 38 45
KBaaparuunas Gpynkuus
7 | [loBrOopenue u 3 4 | Onucvieams OHATUE PYHKIIMH KaK MpaBUiia, yCTAHABIUBAIOIIETO CBS3b
pacuIMpeHne CBEICHHM O MEX/1y 3JIEMEHTaMH JIBYX MHOKECTB.
byHKIUN Dopmynuposamsw:
CoiicTBa dyHKITHH onpeoeneHus; Hys (byHKVuHI/I; MPOME3KYTKOB 3HAKONOCTOSAHCTBA (byHKIEHH;
byHkuuu, Bo3pacraroniei (yObIBarolei) Ha MHOKECTBE; KBaIpaTUYHON
Kak rioctponts rpaux 3 (GyHKUIHH; KBaPATHOTO HEPABEHCTBA,
bynkmmn y = kf(x), ecmn ceoticmea KBaJpaTUIHOM (YHKIMY;
M3BECTCH rpaduk npasuia MOCTPOCHHS rpaGuKoB PYHKIMIA ¢ TIOMOIIBIO MpeoOpa3oBaHMi BHIA
dyHKIMK f(x) — f(X)+a;
y =f(x) f(x) — fix + a); f(x) — kf(x).
10 | Kak moctpouTs rpaduxu 4 4 | Cmpoums rpaduku GyHKIHUH ¢ HOMOIIBI0 ipeoOpa3oBanuii Buaa f(x) — f(x)
bynkuuii y = f(X) + b + a;
ny = f(x + a), ecm f(x) = fix + a); f(x) — kif(x).




Howmep
naparpada

Conep:xkanue y4eOHOr0
Marepuaja

KoanuecrBo
4acoB

XapaKTepUCTHKA OCHOBHBIX BH/I0B 1eATEIbHOCTH YYCHHKA
(Ha ypoBHe y4eOHBIX J1eiicTBHI)

U3BECTEH rpaduk
bynkiun y = f(X)

Cmpoumbw rpaduk kBaapatudHoil pyHkiuu. [1o rpaduky KkBaapaTuyHOM
(GyHKIIUYA ONTUCKHIBAThH €€ CBOMCTBA.
Onucvblgams CXEMaTUYHOE PACIIONIOKEHUE Mapadoibl OTHOCUTEIHHO OCU

11 | KBagpatuunas pyHKIusA, 6 7
e& rpadhMK U CBOHCTRA abcIuce B 3aBUCUMOCTH OT 3HAKa CTapIIEro KOZ)(l)(I)I/IL[E/IeHTa u
JUCKPUMUHAHTA COOTBETCTBYIOIIETO KBaIPATHOTO TPEXUIICHA.
KonTposbHas pabora No 1 1 | Pewams KBaJIpaTHbIE HEPABEHCTBA, UCIIOJIB3YS CXEMY PACIIOIO0KEHUS
2 napaboJibl OTHOCUTEIBHO OCH abCIIHCC.
12 Penrenue KBaJpaTHbIX 6 7 Onucwvieamo rpaCbI/IquKI/Iﬁ MCTO/J PCHICHUA CUCTCMBI IBYX ypaBHeHI/Iﬁ C
HEPABCHCTB JBYMS TIEPEMEHHBIMH, METO/T TIOJICTAHOBKH M METOJ CIIOKCHUS JJIS PEIICHUS
13 | Crcrems ypasHerii ¢ 5 7| CHCTEMBI IBYX YPaBHEHHI C ABYMs [EPEMEHHBIMH, OZHO H3 KOTOPBIX He
SIBJISICTCSI IMHCWHBIM.
JBYMSI TIEPEMEHHBIMU P .
euiamsb TEKCTOBBIC 33J1a4H, B KOTOPBIX CUCTEMA JBYX YPaBHEHUM C IBYMSI
14 | Pemenue 3anau 5 [ | mepeMEHHBIMH SBISETCS MATEMATUYECKOM MOJIEBIO PEAILHOTO MPOLIECCa,
C IOMOIIIBIO CHCTEM U UHTEPIPETUPOBATH PE3YJIbTAT PEIICHHS CHCTEMbI
ypaBHEHUM BTOPOI
CTETICHU
KonTtponbshas padota Ne 1 1
3
I'nasa 3 20 26

JJIeMeHThI PUMEPHOI
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=
I 1
MaTeMaTHKHU "
15 | Maremartudeckoe 3 4 | Ilpusooums npumepoi:
p pumep
MOJICTTPOBAHUE MaTeMaTHYeCKHX MOJIEJIeH pealbHBIX CUTYAIHii; MPUKIaTHBIX 33/a4;
16 | IpouenTssic pacuérs: 3 4 | TPHOMMKEHHBIX BETMYMH; HCTIONB30BAHNS KOMOMHATOPHEIX IPABHIT CYMMEI H
NIPOM3BEICHUS; CTyJaHBIX COOBITHH, BKJTIOYAst JOCTOBEPHBIC 1 HEBO3MOKHBIE
17 | lpubnmxennsie 2 3 | cOOBITHS; OTIBITOB C PABHOBEPOSTHBIMH MCXOAMH; TPEICTABIICHHUS
BBIUMCIICHUS CTaTUCTHYECKUX AHHBIX B BHUJIE TAOJHII, AUATPaMM, TpaHKOB; UCIOIE30BAHUS
18 | OcHoBHbIE TipaBmIa 3 4 BEPOSITHOCTHBIX CBOWCTB OKPY’KAIOIIMX SBJICHUM.
KOMOMHATOPUKH Dopmyruposamb: 5 5
onpeoenenus: adCONIOTHON TIOTPEITHOCTH, OTHOCUTEIBHOMN MOTPEITHOCTH,
19 qaCTOTa 1 BEPOATHOCTD 2 2 JIOCTOBEPHOTO COOBITHS, HEBO3MOKHOT'O COOBITHSI; KJIACCHIECKOE OTPEIEIEHUE
CIIy4ailHOro coObITHS BEPOSITHOCTH,
20 | Knaccuueckoe 3 4 | npasuna: KOMOMHATOPHOE MPABUIIO CYMMBbI, KOMOMHATOPHOE IIPABUIIO
OIIPENECIICHUE BEPOSITHOCTHU POU3BCACHHUA.
Onucwvlgamyp dTaIBl pEIICHUS TPUKIIATHON 3a/1a4H.
21 HauansHble cBeneHus 3 4
[TosicHATH M 3anKMChIBAaTH (POPMYITY CIOKHBIX MPOLEHTOB. [IpOBOIUTH MPOLIEHTHBIE
O CTaTHCTHUKE .
pacu€Thl C UCIOJIb30BAHUEM CIIOKHBIX IPOLIEHTOB.
KonrponpHnas pabora Ne 4 1 1 | Haxooumwb TOYHOCTH PUOIIKEHHS TT0 TaOJIUIIe TPUOIMKEHHBIX 3HAYCHUN
BeTMYUHBL. VICTIONBb30BaTh pa3nuyHble (OPMBI 3aMTUCH MPUOTKEHHOTO 3HAYCHHUS
BeMuuHbL. OLIeHNBaTh MPUOIMKEHHOE 3HAUCHUE BETUYHUHBI.
I1Ipo600ums ONBITHI CO CyYaHBIMHU HcxoaamMu. [10sICHATE U 3anMCBIBATh GOPMYITY
HAXOXKJICHHSI YaCTOTHI CITy9allHOTO COOBITHsI. ONMUCHIBATH CTATUCTHYECKYIO OLIEHKY
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I I
3 BEPOSITHOCTH CIIy4aifHOTO cOObITHS. HaXxoauTh BEpOSTHOCTD Cy4altHOTO COOBITHS
B OTBITAX C PABHOBEPOSTHBIMH HUCXO/IaMHU.
Onucwigams 3Tanbl CTATUCTUYECKOTO UccienoBanua. Odopmiate nHdopmanmo B
Buje TaOIUI] U TuarpaMm. V3BiekaTs HHPOPMAIIUIO U3 TAOIHI] U JTUATPAMM.
HaxoauTh ¥ IpUBOAUTH MPUMEPHI UCIIOJIB30BAHUS CTATUCTUYECKUX XaPaKTEPUCTUK
COBOKYITHOCTH JIaHHBIX: CPEIHEE 3HAUEHHUE, MOJIa, pa3Max, MeJraHa BbIOOPKU
I'nasa 4
YucsioBbie 17 23
N0CJIe0BATEIbHOCTH
22 | Hucnossle 2 3 Ilpusoodums npumepwl: MOCIENOBATEIHHOCTEN; YHCIOBBIX MOCIEOBATEIILHOCTEH, B
MOCJIEI0BATENbHOCTH YaCTHOCTHU apu(PMETHUUECKON U T€OMETPUUYECKON IPOrpecCuii; UCIOIb30BAHMS
23 | Apudmernueckas 4 5 HOCJIGIIOBgTeJIBHOCTeI/I B PEAJIbHOM ’KM3HU; 3a]1a4, B KOTOPBIX pacCMaTPHUBAOTCS
CYMMBI C OECKOHEYHBIM YUCIIOM CJIAraeMbIX.
nporpeccus Y
Onucwiéams: TIOHATUE TOCIEA0BATEILHOCTH, YIEHA MOCIIEI0BATEIbHOCTH,
24 | Cymma N nepBbIX 4ICHOB 3 4 CHIOCOOBI 33JJaHUs TTOCIIEOBATEIBHOCTH.
apupMeTHICCKON Buvluucnsime dneHsl MOCIEI0BATENBHOCTH, 3aaHHON (DOPMYJIOii N-TO YJieHa WK
Hporpeccun PEKYPPEHTHO.
25 | 'eomerpuueckas 3 4 | Popmynuposan:
mporpeccus onpedenenus: apupMeTnIecKor Mporpeccun, TeOMETPHUUECKOI MPOrpeccu;
% | C 5 3 c6oticmea YICHOB TEOMETPUUECKOI U apu(PMETUIECKON IPOTPECCHIA.
ymman TICPBLIX YIICHOB 3adaeame apuPMETHUECKYIO U T€OMETPUUYECKYIO IPOTPECCUU PEKYPPEHTHO.
reoMeTpUYeCcKOon
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I 1
porpeccuu 3
27 | Cymma Geckoneuroit 5 3 3anucvisams v nosicusams GOPMYJIIBI OOIIETO WieHa apuPMETHIECKON U
rEOMETPHIECKOH F€OMETPUUECKON MPOTPECCHIA.
pOTPECCHH, y KOTOPO | 3anucvieams 1 0okazviams: GOPMYJIbl CyMMBbI N IIEPBBIX YJICHOB
2 (v (V) (v
<1 apu(pMeTHIeCKO U reoMeTpUYecKol mporpeccuii; Gopmyiibl, BeIpaXkaronye
CBOMCTBA WICHOB apru(METUUECKON 1 T€OMETPUIECKOMN TPOTPECCUH.
KontpossHas padora Ne 5 1 1 | Buiuucaams cymmy GeCKOHEUHO FeOMETPHUECKOM IIPOrPEcCrH, y KOTopoii | q | <
1. IlpencraBnsaTe O€CKOHEUHbIE TEPUOAMUECKUE IPOOH B BHJI€ OOBIKHOBEHHBIX
IHoBTOpEHME
M CHCTEMATH3ALUSA 10 21
y4eOHOro MaTepuaja
YrpaxHeHus 11l HOBTOPEHUS 7 16
Kypca 9 kiacca
KonTponsnas padora Ne 6 1 1




IIpuMepHoe TeMaTHYecKkoe IIaHMpoBaHue. I'eomerpus. 7 Kiace
(2 yaca B Henento, Bcero 70 4acon)

=
g §~ Conep:xanue yueonoro | KosuuecrBo XapaKTepucTHKA OCHOBHBIX BH/IOB JIeSITEJILHOCTH YUEeHHKA
E % Marepuaja 4acoB (Ha ypoBHE Y4eOHBIX IeiiCTBHI)
: *
I'nasa 1
Ipocreimme 15
reoMerpudeckue purypsi
U X CBOMCTBA
1 | Touku u psiMbIe I1Ipugooums IprUMEpbI TECOMETPUIECKHUX UTYD.
OTPE3OK U ero JyIMHA Onucwvieams TOUKY, IPSIMYIO, OTPE30K, JIyd, yTOJl.
Dopmynuposamn:
JIya. Yron. Usmepenue onpeodelienusi; PaBHBIX OTPE3KOB, CEPEANHBI OTPE3Ka, PACCTOSHHS MEXKTY
yrjioB JIBYMSI TOUKaMHU, JIOMOJIHUTEIbHBIX JTydel, pa3BEPHYTOrO yIiia, paBHBIX
4 | CMexXHBIC T 3 YIJI0B, OMCCEKTPHUCHI yTila, CMEKHBIX ¥ BEPTUKAJIBHBIX YIJIOB,
BEpPTHKAIIGHBIC YIIIbI NIEPECEKAOIINUXCS MPSAMBIX, ICPIICHANKYIAPHBIX MPSAMBIX, IIEPICHIUKYJIIPA,
HAKJIOHHOM, PacCTOSHUS OT TOYKHU 10 TPSIMOM;
5 | IlepnenaukynspHbie 1 . . N
CB0LICMBa: PACTIONIOKEHUS TOUYCK Ha MPSMOU, H3MEPEHHS OTPE3KOB U YTJIOB,
HPAMBIC CMEKHBIX U BEPTHKAIBHBIX YIJIOB, IEPICHIUKYJIIPHBIX MPSIMBIX; OCHOBHOE
6 | AKCHOMBI 1 CBOMCTBO MPSIMOM.
TToBTOpeH™UeE i 1 Knaccugpuyuposamo yripl.

CUCTEMAaTH3aLIHs
y4eOHOTO MaTepuaia

ﬂOKdS’blBamb.' TCOPCMBI O IICPCCCKAOIIUXCA IIPAMBIX, O CBOMCTBAX CMEKHBIX
N BCPTUKAJIbHBIX YIJIOB, O CIMHCTBCHHOCTH HpHMOﬁ, HGpHCHI[HKy.HﬂpHOﬁ
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S £ | Conep:xanue yyeoHoro | Konmuecrso XapakTepuCTHKA OCHOBHBIX BUI0B J1eSITeJIbHOCTH YUEHUKA
E % MarepuaJja 4acoB (Ha ypoBHE Y4eOHBIX AeiiCTBHI)
=
KontponrHas padota Ne 1 1 JAHHOM (CTy4aid, KOrja TOYKa JEKUT Ha JaHHOU IPsMOH).
Haxooumw nnuny oTpe3ka, rpalyCHYI0 MEPY yria, UCTIOIb3Ysl CBOMCTBA UX
% U3MEpPECHUM.
H3006pasicame ¢ TOMOUIBIO0 YEPTEKHBIX HHCTPYMEHTOB T€OMETPUUECKUE
(bUryphl: OTPE30K, JTyY, YIOJl, CMEKHBIE U BEPTUKAIbHBIC YTJIbI,
NEPIEHINKYJIPHBIC MIPSMbIE, OTPE3KHU U JIyUH.
llosichsamo, 4TO TaKOE aKCMOMa, ONPEJICIICHUE.
Pewams 3anaun Ha BBIYUCIICHUE U JIOKA3aTEIIbCTBO, MTPOBO/ISI HEOOXOAUMbIE
JI0Ka3aTeJIbHbIE PACCYKICHUS
I'naea 2 18
TpeyrojabHuKkH
7/ | PaBHBIE TPEYTOJBHUKH. 2 Onucbléams CMBICI TIOHATHSI «paBHbIE GUTYPBD». [[pUBOIUTH IPUMEPHI
Bricota, Menuana, paBHBIX QUTYD.
ouccekTpuca H300pasicams M HaAXOOUTh HA PUCYHKAX PAaBHOCTOPOHHHE, PABHOOEIPEHHBIE,
TPEYTroJbHUKA NPSIMOYTOJIbHBIE, OCTPOYTOJIbHBIE, TYTIOYTOJIbHBIE TPEYTOJIbHUKUA U UX
8 | IlepmsIit u BTOpOA 5 SJICMCHTDL.
MPH3HAKH PABEHCTRA Knaccuguyuposeams TpeyrolibHUKU IO CTOPOHAM U yTiiaM.
TPEYTOJbHUKOB Dopmynuposams:
onpeoesienus; 0OCTPOYroJIbHOTO, TYIIOYTOJILHOTO, MPSMOYTOJILHOTO,
9 | PaBHOOCApCHHBIH 4 PaBHOOEIPEHHOTO, PABHOCTOPOHHETO, PA3HOCTOPOHHETO TPEYTOJILHUKOB,;

TPEYTrOJIbHUK U €r0
CBOWCTBA

6I/ICCGKTpI/ICLI, BBICOTBI, MC/IMAHBI TPCYT'OJIBHUKA,; PABHBIX TPCYT'OJIbHUKOB,
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=

10 | [IpusHaku 2 CEepPEAMHHOIO MEePIECHINKYIISIpa OTPE3Ka; MEPUMETPa TPEYTOJIbHUKA,
PaBHOOEAPEHHOTO ceoticmea. paBHOOEAPEHHOTO TPEYTOJIbHUKA, CEPETMHHOTO NIEPIICHAUKYIISpa
TPEYTrOJbHUKA x OTpe3Ka, OCHOBHOI'O CBOMCTBA paBEHCTBA TPEYTOJIbHUKOB;

11 | Tpernit npussax 2 NPU3HAKU: PABEHCTBA TPEYTOJIbHUKOB, paBHo6ez[p(~‘:HHoro TPEYTOIbHHKA.
paBeHCTRA ,ZZOKas'zzzeamb TEOPEMBL: O €IMHCTBEHHOCTH IPAMOH, TEPICHAMKYIAPHOH
TPEYTONBHUKOB JAaHHOM (Ccyuai, KOor/ia TO4Ka JISKUT BHE JJAHHOU MPsSMOM); TpU NMPU3HAKA

PaBEHCTBA TPEYTOJILHUKOB; MPU3HAKU PAaBHOOEIPEHHOTO TPEYTOJIbHUKA;

12 | Teopemsl 1 TEOPEMBI O CBOMCTBAX CEPEAMHHOIO MEPIEHIUKYIISIpA, PpAaBHOOEIPEHHOTO U
HOBTOpeHI/IC u 1 PaBHOCTOPOHHETO TPCYIOJIbHUKOB.
cUcTeMaTHu3alusl PGS"bﬂCH}ZWZb, 4TO TaKO€ TCOpEMaA, OIMMChIBATL CTPYKTYPY TCOPCMBI.
y4eOHOT0 MaTepHana OOBACHATH, KAKYIO0 TEOPEMY Ha3bIBAIOT OOPATHOU JTAaHHOM, B UéM
Komrponbias pabota Ne 1 3aKJII0YAETCSl METOJ] I0Ka3aTeIbCTBAa OT MPOTUBHOTO. [[pUBOIUTH MpUMEpHI
5 VCTIOJIB30BAHUA 3TOTO METO/IA.

Pemrats 3a1aun Ha BRIYUCIIEHUE U IOKA3aTEIbCTBO
I'nasa 3
IHapasuienbHbIE IPSIMBIE. 16

CyMMa yrJioB TpeyroJibHuKa

13 | ITapannenbHble IpsIMbIE 1 Pacnosnasams Ha yepTexax napaienbHble IPSIMBIE.

14 | Npusuaxu 2 N3o06paxkath ¢ MOMOIIBIO JIMHEHKHU U YTOJIbHUKA MapaJlieIbHbIE TTPSMBbIC. )
MAPAIEBHOCTH TPSMBIX Onucwigams yribl, 00pa30BaHHBIC MPU MIEPECEUCHUN JIBYX MPSMBIX CEKYIIICH.

Dopmyruposams:

15 | CgoiicTBa mapaaieiabHbIX 3
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=
MPSIMBIX onpedenenusi; NapajlIeIbHBIX MPSIMBIX, PACCTOSHUS MEXKy apajuieIbHbIMU
16 | Cymma yrios 4 HPAMBIMH, BHEILIHETO YIJIa TPEYroNbHUKA, THIIOTEHY3bI H KATETa;
TpeyTOTbHIKA % c60UCmEa: NApaIlIEIbHbIX NPSMBIX; YIJIOB, 00pa30BaHHBIX MPU MEPECCUCHUU
napajuieNIbHbIX MPSMBIX CEKYLIEH; CYMMBI YJIOB TPEYTOJIbHUKA; BHEIIHETO
17 | IIpsAMOyronbHbIH 2 yIJIa TPEYTrOJbHUKA; COOTHOLIEHUN MEXy CTOPOHAMU U yTIIAMU
TPCYTOJIBHHK TPEYTrOJIbHUKA; IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA; OCHOBHOE CBOMCTBO
18 | CroiicTBa 2 napasuielIbHbIX MPSMBbIX;
TIPSAMOYTOJIEHOTO NPU3HAKU: NAPaIEIIbHOCTH MPSMBIX, PABEHCTBA MPSMOYTOJIbHBIX
TPEYroJIbHUKA TPEYTrOJILHUKOB.
KonTponbHas pabora Ne 3 1 Jloxazvleams: TEOPEMBI O CBOMCTBAX MapaJICIbHBIX NPSIMBIX, O CyMME YTJIOB
TPEYTrOJbHUKA, O BHEITHEM YTJI€ TPEYTOJbHUKA, HEPABEHCTBO TPEYTOJIbHUKA,
TEOPEMBI O CPAaBHEHUU CTOPOH U YIJIOB TPEYTOJbHUKA, TEOPEMBI O CBOMCTBAX
IPSIMOYTOJILHOTO TPEYTOJbHUKA, TPU3HAKU MapAJIIICTbHBIX MPSIMBIX,
PaBEHCTBA MPSAMOYTOJIbHBIX TPEYTOJIbHUKOB.
Pewamb 3anaun Ha BEIYUCIIEHUE U JJOKA3aTEIbCTBO
I'nasa 4
OKpy:KHOCTH U KPYT. 16
I'eomerpuyeckue mocrpoeHust
19 | 'eomeTpuueckoe MeCTO 2 llosacuamp, 4TO TaKoe 3a/1a4a HAa IOCTPOEHUE; TEOMETPUUECKOE MECTO TOUEK
To4YeK. OKPY>KHOCTh U (I'MT). [IpuBoauts npumepst [MT.
KpyT H300pasicame Ha pUCYHKAX OKPY>KHOCTH M €€ DJIEMEHTHI; KacaTelIbHYIO K
20 | Hexoropsie croiicTea 3 OKPY>KHOCTH; OKPY>KHOCTb, BIUCAHHYIO B TPEYTOJIbHUK, U OKPY>KHOCTb,
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=
OKPYKHOCTH. OMMCAHHYIO OK0JIO Hero. OMUCHIBATh B3aUMHOE PACTIOJIOKEHUE OKPYKHOCTH
KacarenpHas U TIPSIMOM.
OKPY’KHOCTH " Dopmynuposams:

21 | Ommcannast u BoHCAHHAS 3 onpeoesienus; OKPYKHOCTH, KpyTa, X DIEMEHTOB; KacaTeJIbHOM K
OKPYKHOCTH OKPY)KHOCTH; OKPY’KHOCTH, ONMCAHHOI OKOJIO TPEYTOJbHUKA, i OKPYKHOCTH,
TPeyroNbHUKA BITMCAHHOH B TPEYTOJIBHUK;

ceolicmea: CEpeIMHHOTO nepneHanKysapa kak ['MT; GuccekTpuchl yria kak

22 | 3aja4u Ha MOCTPOCHHE I'MT; xacaTenpHOU K OKPYKHOCTH; AUAMETPA U XOPJIbl; TOYKH IIEPECEUECHUS

23 | MeToz reoMeTpuyIecKnX CEpPEIMHHBIX NEPIECHINKYIISIPOB CTOPOH TPEYTOJIbHUKA; TOUKHU MTEPECCUCHUS
MECT TOUYEK B 3aJla4ax Ha OHCCEKTPHC YITIOB TPEYTOIBHIKA,

IIOCTPOCHUE npu3Haku KaCaTCJIbHOMU.
MosTopere 1 1 iﬁfﬁ&z?xmb. TEOPEMBI O CEPEIMHHOM MEPIEHANKYISIPE U OUCCEKTPUCE YTila
CUCTEMaTHU3AIIHS . . .
BHOMO MATEDIALA O CBOHCTBaX KacaTelbHON; 00 OKpYXHOCTH, BIIHCAaHHOMN B TPEYTOIbHHUK,
yHe p ONMCAHHON OKOJIO TPEYTOJIbHUKA; PU3HAKU KacaTEIbHOM.
KonTponsHas pabora Ne 4 1 Pewams 0CHOBHBIE 3a1a4M HA ITIOCTPOCHUE: ITIOCTPOCHUE YTila, PABHOTO

JAHHOMY; IIOCTPOEHUE CEPEAMHHOIO IIEPIIEHANKYJIIAPA JAHHOTIO OTPE3Ka;
IIOCTPOEHUE MPSMOU, MPOXOIAILIEH Yepe3 JaHHYIO TOYKY U
NEPHEHAUKYIIIPHOMN TaHHOW TIPSIMOIA; MOCTPOCHHE OUCCEKTPUCHI JTAHHOTO
yIJIa; TOCTPOEHHUE TPEYTOJBbHUKA IO IBYM CTOPOHAM U YTy MEXKIY HUMU; 11O
CTOPOHE U JIBYM IPUJIEKAIINM K HEN yTJIaMm.

Pemars 3agaun Ha noctpoenne merogqoM I'MT.

Cmpoums TPEyTrOJbHUK N0 TPEM CTOPOHAM.
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]
=
Pewams 3anaun Ha BBIYUCIICHHE, TOKA3aTEIbCTBO U TOCTPOEHUE
O000menne
U cUCTeMaTU3auus 3
3HAHMH YYaLIUXCH
VYnpaxueHus aJisi TOBTOPEHUS 4
Kypca 7 knacca
Kontposnbhas padora Ne 5 1




IIpuMepHoe TeMaTHYeckoe IIaHMpoBaHue. I'eomerpus. 8 kiace
(2 yaca B Henento, Bcero 70 yacon)

-1
S £ | Conepxanue yueonoro | Koamvecrso XapaKkTepuCTHKA OCHOBHbIX BH/I0B J1eSITeJIbHOCTH YUEHUKA
E % Marepuaja 4acoB (Ha ypoBHE Y4eOHBIX JeiiCTBHI)
: *
I'nasa 1 29
YeThIpEéXyroJibHUKH

1 | YeTbIp€XYronbHUK U €TO 2 llosichamy, 4TO TaKO€ YETHIPEXYTOIbHUK. OMUCHIBATH JIEMEHTHI
DJIEMEHTHI YEThIPEXYTOJIBHUKA.

2 | Mapannenorpamw. 2 Pacnosnasams BBITyKITIbIE U HEBBITYKJIIBIE “IGTB{péXYI‘OJIBHI/IKI/I.
CpoiicTra H3006pasicams M HAXOIUTH HA PUCYHKAX YETHIPEXYTOJBHUKH PA3HBIX BUOB
HapasIIeorpaMMa U UX DJIEMEHTHI.

Dopmynuposamsw:

3 | Ilpusnakwu 2 onpeoeneHuys. TTApAILIEIOrpaMMa, BBICOTHI TTapajlIeIorpaMMa;
l1apajuicjiorpaMma OpsIMOYTOJIbHUKA, poM0Oa, KBaJpaTa; CpeJHEN JTUHUH TPEYTrOIbHUKA;
[IpsAMOYTONBHHK 2 Tparnenyu, BBICOThI TPANEUNUH, CPEIHEN JTUHUM TPAIICLIUU; LIEHTPAIBLHOIO
Por6 5 yIJ1a OKPYKHOCTH, BIMCAHHOTO YIJa OKPYKHOCTH; BINCAHHOIO M

OTNIMCAHHOTO YETBHIPEXYTOJIbHUKA;
KBanpar 1 ceolicmea. mapajenorpaMmma, NpsMoyrojibHUKa, poM0Oa, KBajipaTa, CpeIHUX
KonTtponbhas padota Ne 1 JIMHUIN TPEYTO/bHUKA U TPAIIELMH, BIMCAHHOIO YT, BIMCAHHOTO 1
1 OMMCAHHOTO YEThIPEXYTOJIbHUKA;
npu3Haxy: apaiesorpaMmma, IpsiMoyrojbHUKa, poM0Oa, BIMCAHHOTO U
7 Cpenssig TUHUS 1

TPEYTOJbHUKA

OIMKMCAHHOT'O I-ICTI)IpéX}’l"OJ'H)HI/IKEl.
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]
=
Tpanenus Jloxazvleams: TEOPEMBI O CYMME YTJIOB YETHIPEXYTOJIbHUKA, O TPAIyCHOM
T p— 2 Mepe BIIMCAHHOTO erIaé O CBOHCTBaX M NMpU3HAKAX Napajiienorpamma,
W BITHCAHHBIE YTITbI % HPAMOYTobHUKA, POMOA, BIUCAHHOTO M OMHCAHHOTO HETBIPEXYTOILHUKA.
IIpumensame V3y4YeHHBIE ONPEIECIEHUS, CBOMCTBA U MPU3HAKH K PEIICHUIO
10 | BriucaHHBIE M OTIMCAHHBIE 2 3a1a4
YEThIPEXYTOJbHUKU
KonTtpomnbsHas pabota Ne 1
2
I'naea 2 16
ITopoOue TpeyroibHUKOB
11 | Teopema Darneca. 6 Dopmyruposams:
Teopema o onpeoenenue NOJOOHBIX TPEYTOJIbHUKOB;
MPONOPLIMOHAIBHBIX ceolicmea. MeINaH TPEeYroJibHUKa, OUCCEKTPUCHI TPEYTOJIbHUKA,
OTpe3Kax NEpPECEKAIOIINXCS XOP/I, KacaTEeIbHOM U CEKYILEH;
12 | MonoGsie Tpeyrombrmkn npU3HAaKu MoA00Us TPEYTOJIbHUKOB.
Jloxazvlieams:
13 | Iepsslit mpu3sHaK 5 meopemyol: Paneca, 0 MPONMOPLUUOHAIBHBIX OTPE3KaX, O CBOMCTBAX MEIUAH
10700Hs TPEYTrOIBHIKOB TPEYroJIbHUKA, OUCCEKTPUCHI TPEYTOJIBHUKA,
14 | Bropoii u TpeTuii 3 ceoucmea: MepeceKarnXcs XOp, KacaTeJIbHOW U CEKYIIEH;

MPU3HAKHU MO00Us
TPEYTOJIbHUKOB

npu3Haxku NoAo0us TPEYroJIbHUKOB.
IIpumensams N3y4eHHBIE ONPENEIEHUS, CBOWCTBA U MPU3HAKU K PELIEHUIO
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KonTtponrsHas pabota Ne 1 3aaa4
3
I'nasa 3 *
Pemenne npsiMoyroJibHbIX 14
TPeYroJbHUKOB
15 | Merpuueckue 1 Dopmyruposams:
COOTHOIIICHHUSI onpeoesienus; CUHyca, KOCUHYyca, TAHT€HCa, KOTAaHT€HCa OCTPOro yria
B MIPSIMOYTOJIBHOM IPSIMOYTOJILHOTO TPEYTOJIbHUKA;
TPEYrOJIbHUKE CB80UCMBA. BBIPAKAIONTUE METPUUECKIE COOTHOIIICHHUS B MPSMOYTOJIbHOM
16 | Teopema Mudaropa 5 TPEYTOJBHUKE M COOTHOLICHUA ME3K/y CTOPOHAMH 1 3HAUCHUAMHU
TPUTOHOMETPUUECKUX (DYHKIIHI B IPSIMOYTOJILHOM TPEYTOJIbHUKE.
Konrposbhas padora Ne 3anucviéames TPUTOHOMETPUUYECKUE (POPMYIIBI, BBIPAKAIOIINE CBSA3h MEKTY
4 TPUTOHOMETPUUCCKUMHU (QYHKIIUSIMH OJTHOTO M TOTO YK€ OCTPOTO yTia.
17 | TpuroHOMeTpHUUYECKHE 3 Pewamub npsiMoyroyibHbIE TPEYTOJILHUKH.
(GbyHKIIUUA OCTPOTO yriia Hokasvieamb:
IPSIMOYTOJIBHOTO meopemy 0 METPUIECKUX COOTHOIIICHUSX B MPSMOYTOJIBHOM TPEYTOJIbHHKE,
TPEYrOJIbHUKA Teopemy [Tudaropa;
18 | Permere 3 @ opmyvl, CBA3BIBAIOIINE CHHYC, KOCUHYC, TAHTEHC, KOTAHTCHC OJTHOTO H
TOTO YK€ OCTPOro yrija.
HPAMOYTOJIHHBIX Bv1600ums 0CHOBHOE TPUTOHOMETPHUECKOE TOKIECTBO U 3HAUCHUS CUHYCA
p Y A yca,
TPCYTOLHHIKOB KOCHHYCa, TAHT€HCa U KoTaHTreHca it yrioB 30°, 45°, 60°.
KonTponbHas pabora Ne 1 Ipumernsimop N3ydeHHBIEC OMPEACIICHUS, TEOPEMbI U (HOPMYIIBI K PEIICHUIO
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=
3) 3a1a4y
I'naea 4
MHOroyrojibHuKH. 10
ILiomaab MHOrOyroJibHUKA
19 | MHOroyroJbHUKH 1 lloacnamyb, 9TO TAKOE IIOIIAIb MHOTOYTOJIbHUKA.
20 | MoHsTre momanu 1 OnucbIBaTh MHOTOYTOJIBHUK, €T0 3JIEMEHTHI; BBIMYKJIbIE U HEBBITYKIIbIE
MHOT'OYT OJIbHUKH.
MHOT'OYTOJIbHUKA. 306
KaTh U HAXOIUTh Ha PUCYHKAaX MHOT BHUK U €T MEHTHI;
TLnoMATs TPAMOYTOTBHHKA 300paxa axon a prcyHKa Oroyroin €ro MEMEHTEL;
MHOT'OYTOJIbHUK, BIUCAHHBIN B OKPY>KHOCTh, U MHOTOYT'OJIbHHUK, OITMCAHHBIN OKOJIO
21 | Ilnomans 2 OKPY>KHOCTH.
ImapajjiciorpaMmma @OpMy]Zupogamb:
22 | TInowams TpeyroabHuKa onpedeienus: BIUCAHHOTO U OMMCAHHOTO MHOTOYTOJbHUKA, TUTOIIAIH
3 MHOT'OYTOJIbHUKA, PABHOBEJIUKUX MHOTOYTOJIbHUKOB;
23 | Inomans Tpanenun OCHOBHblE C80liCMEa TIIOIIAIU MHOTOYTOJIbHUKA.
KonrtponpHnas pabora Ne 6 1 /loxazvieamsb: TEOPEMBI O CyMME YTJIOB BBIITYKIIOTO N-yrOJIBHUKA, MIJIOIIAIN
OpSMOYTOJIbHUKA, IJIOLaN TPEYroJbHUKA, MIOMAAN TPANELUH.
Ilpumensims U3y4eHHBIE OINPEICICHNUS, TEOPEMBI U (POPMYIIBI K PEIICHHUIO 3a/1a4
IloBTOpPEHUE
U CHCTEeMAaTH3aIus 8
yueOHOro MaTepuajia
YnpaxHeHUs 111 TOBTOPECHUS 7

Kypca 8 kiacca




=
2 s
S £ | Conepxanue yueonoro | Koamvecrso XapaKkTepuCTHKA OCHOBHbIX BH/I0B J1eSITeJIbHOCTH YUEeHUKA
E 3 MarepuaJja 4acoB (Ha ypoBHE Y4eOHBIX AeiiCTBHI)
]
=
KonTponsHas padora Ne 7 1
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I'nasa 1 16
Pelrenue TpeyroibHUKOB
1 | Cunyc, KOCUHYC, TAHT€HC 2 Dopmynuposams:
Y KOTaHreHc yria ot 0 onpeodeneHus: CUHyca, KOCUHYyca, TAHTeHca, koTanreHca yria ot 0 o 180 ;
o 180 C80UCMB0 CBA3M JIJIMH IUarOHaJIEH U CTOPOH MapajijieorpaMmma.
Dopmynuposams 1 pa3bIACHITH OCHOBH UTOHOMETPHUYECKOE TOXKIECTBO.
2 | Teopema xocumycos 3 DMYIUD pazpsc OCHOBHOE TPHUIOHOMETPUHECKOE TOKIECTBO
BbryucisaTh 3HaueHue TPUTOHOMETPUYECKON (DYHKIIMH YTJIa 10 3HAYEHUTO
3 Teopema cunycos 3 OJIHOM M3 €ro 3aJaHHbIX (PYHKIIHA.
4 | PemeHue TpeyroabHUKOB 3 Dopmynuposams M AOKA3bIBATh TEOPEMbI: CHHYCOB, KOCUHYCOB, CJIEACTBHUS
4 13 TEOPEMbl KOCUHYCOB M CHHYCOB, O IIJIOIIAIX ONUCAHHOTO
S | PopMyiel A MHOT'OYTOJIbHUKA.
HaXO0XXJICHUS TUIOIAIN
. oﬂ N Had 3anucvieams ¥ 1OKa3bIBATh (POPMYJIBI 111 HAXOXKACHUS IO
TPEYTOJIbHUK N . .
pey TPEYTOJbHUKA, PAJANYCOB BIIMCAHHOW U OMUCAHHOUN OKPY>KHOCTEH
KonrtpomnbHas padota Ne 1 TPEYTOJIbHUKA.
1 Ilpumensmo U3ydeHHBIC ONIPEIEICHUS, TEOPEMBI U (POPMYJIBI K PEIICHUIO
3a1a4
I'naea 2 8

IIpaBuibHbIE
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=
MHOI0YTr0JIbHUKH
6 | IIlpaBuibHbIE 4 llosacHamp, 4TO TaKOE LEHTP U LEHTPAIBHBIN YroJl IPaBUIBHOTO
MHOTOYTOJIbHUKH U UX * MHOT'OYTOJIbHUKA, CEKTOP M CETMEHT KpyTa.
CBOMCTBA Dopmynruposams:
7 | I oxpysxsoCTH. 3 onpfaeﬂenue MPAaBWJIBHOTO MHOTOYTOJIbHUKA;
Iomans kpyra C60UiCM6a NPABUIILHOTO MHOTOYTOJIbHHUKA.
/loxaszvleams CBOWCTBA IPABUIIbHBIX MHOTOYTOJIbHUKOB.
Konrposphas padora Ne 1 3anucvieams 1 pa3bICHIATH (HOPMYITBI JUTHHBI OKPYKHOCTH, TUIOIIATH KPyTa.
2 3anucvieams 1 1OKa3bIBaTh (HOPMYIIBI ITTUHBI TyTH, TUIOMAAN CEKTOPA,
bopMyIIBI JUIs1 HAXOXKICHHS PaJIUyCOB BIMCAHHOM U ONTUCAHHOM
OKPYHOCTEH MPaBUIbLHOIO MHOTOYT OJIbHUKA.
Cmpoumbs ¢ TOMOILBIO LIUPKYJIS U JIMHENKU MPaBUIIbHbIE TPEYTOJIbHUK,
YEThIPEXYTOJIBHUK, IIIECTUYTOJIBHHUK.
Ilpumensimo ¥3y4eHHBIE ONPEACIICHUS, TEOPEMBI U (POPMYIIbI K PELIEHUIO
3aa4y
I'nasa 3
JlekapToBBI 11
KOOPAMHATHI HA MJIOCKOCTH
8 | PaccrosiHue mexny 3 Onucvigamsb IPIMOYTOJIBHYIO CUCTEMY KOOPAUHAT.

JBYMsSI TOUKaMH C
3aJIaHHBIMH
KOOpJIMHATaAMH.

Dopmynuposams. onpesieIieHUe YpaBHEHUST (GUTYPBI, HEOOXOIUMOE U
JIOCTATOYHOE YCJIOBUS MAPAIICIBHOCTH ABYX MPSMBIX.
3anucvieamsb 1 1OKa3bIBaTh (HOPMYJIIBI PACCTOSHUS MEXKIY JBYMS TOUKAMH,
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=
Koopaunatel cepeinHbI KOOpAMHAT CEPEANHBI OTPE3Ka.
OTpe3Ka Bvi6ooums ypaBHEHHE OKPYKHOCTH, 0011lee ypaBHEHUE MPSIMON, ypaBHEHHE
9 | Vpasuenue durypst. 3 PsIMOiA C erIOBBIg/I k03 PUIIEHTOM.
VpaBHEHHE OKPYKHOCTH loxaszvlieams HEOOXOAUMOE U JOCTATOUYHOE YCJIOBUE MAPaUICIIbHOCTH IBYX
MPSIMBIX.
10 | YpaBHeHue npsamoi 2 Ipumensmo V3y4eHHBIE ONIPEACIICHUS, TEOPEMBI U (HOPMYJIBI K PEHICHUIO
11 | YrnoBoii ko3ppumeHt 2 3ama4
PSAMON
KonTtpomnrsHas pabota Ne 1
3
I'nasa 4
12
BekTopsl
12 | [lonsarue BeKTOpa 2 Onucvigams TIOHITUSL BEKTOPHBIX U CKAISIPHBIX BeNMUuH. UmrocTpupoBath
MOHATHE BEKTOPA.
13 | KoopauHaTsl BEKTOpa 1 N © BEKTOpa
Dopmyruposams:
14 | Cnoxenue 1 BRIYHTaHHE 2 onpeodeienus: MOAYJS BEKTOPa, KOJUIMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB,
BEKTOPOB KOOpJHUHAT BEKTOPa, CYMMbI BEKTOPOB, PA3HOCTH BEKTOPOB,
15 | YMHOXeHHe BEKTOpa Ha 3 MIPOTUBOIOJIOKHBIX BEKTOPOB, YMHOKEHHUS BEKTOPA HA YUCJIO, CKAISIPHOTO
YUCIIO MPOU3BEACHUSI BEKTOPOB;
C60UCMBa: PABHBIX BEKTOPOB, KOOPAMHAT PABHBIX BEKTOPOB, CIOKEHUS
16 | CkansspHoe 3 p POB, KOOP P PO%,

IMPOU3BCACHHUEC BCKTOPOB

BEKTOPOB, KOOPJIMHAT BEKTOPA CYMMBI U BEKTOpPA Pa3HOCTH JIByX BEKTOPOB,
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KonTponbnas padota No 1 KOJUTMHEAPHBIX BEKTOPOB, YMHOKEHHSI BEKTOpa HA YUCIIO, CKAJIIPHOTO
4 MPOU3BEJCHUS JBYX BEKTOPOB, NEPIECHAUKYIISIPHBIX BEKTOPOB.
N lokazvieams TEOPEMBI: O HAXOXKIEHUU KOOPJIMHAT BEKTOPA, O KOOPIUHATAX
CYMMBI M Pa3HOCTH BEKTOPOB, 00 YCIOBUH KOJUTMHEAPHOCTHU ABYX BEKTOPOB,
0 HaXOX/ICHUU CKaJSIPHOT'O IPOU3BEJICHUS IBYX BEKTOPOB, 00 YCIOBUU
NEPIEHIUKYISIPHOCTH.
Haxooums KOCUHYC yIila MEXy IByMsI BEKTOPaMH.
Ipumenamo n3ydeHHbIE ONPENETICHUS, TEOPEMBI U (POPMYIIBI K PELLICHUIO
3a/1a4y
I'naga 5
I'eomeTpuueckne 13
npeodpa3oBaHus
17 | JIBwxkeHue 4 Ilpueooums ipuMepsl peoOpazoBaHus Guryp.
(nepemerienue) GUrypsl. OnwuceiBaTh IpeoOpazoBaHus (pUryp: MapaieIbHbIN NEpEeHOC, 0CceBast
[TapannensHbIiA IEPEeHOC CUMMETpHS, IICHTPAIbHAs CHMMETPHUS, TOBOPOT, TOMOTETHS, TIOJJ00HE.
18 | OceBas u LIeHTpaJbHAS 4 Dopmynuposamp:
cummerpra. TTOBOPOT onpeoeneHus: ABWKEHU; PAaBHBIX ¢uryp; Touek, CHMMETPUYHBIX
OTHOCHTEIBHO MPSMOIA; TOUEK, CHMMETPUYHBIX OTHOCUTEIHHO TOUKH;
19 | 'omoterus. [lonodue 4 burypsl, IMEIOIIEeH 0Ch CHMMETPHH; (PUTYpBI, UMEIOIIEH IEHTP CHMMETPHH,
uryp MOI00HBIX (UTYP;
KonTtponbHast padora Ne 1 ceoticmea: IBWKEHUS, MapajlieIbHOrO MEPeHoca, 0OCEBOM CUMMETPHH,

5

HeHTpaHBHOﬁ CUMMCTpPHUH, ITIOBOPOTA, TOMOTCTHH.
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=
Jlokazvieamsb TEOPEMBI: O CBOMCTBAX NMapauI€IbHOrO NEPEHOCA, OCEBOU
CUMMETpPHH, LICHTPAJIbHOW CUMMETPUHU, TOBOPOTA, TOMOTETHH, 00
N OTHOUIIECHUH TUIONIA/IeH MOAOOHBIX TPEYTOJIbHUKOB.
Ipumensmo ¥3y4eHHBIEC ONIPEACIICHUS, TEOPEMBI U (HOPMYJIBI K PEIICHHUIO
3a1a4
IToBTOpEHME
U CHCTEeMAaTH3aIus 8
yueOHOro MarepuaJia
VYpaxxHeHus AJisi HOBTOPEHUS 7
Kypca 9 kiacca
Kontponbnas pabota Ne 6 1







