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I. llnanupyemblie pe3yJibTaThl OCBOEHUSI YUeOHOT0 npeamera «MaremaTuka
OOyueHne MareMaTHKE B OCHOBHOW WIKOJ€ HANpaBICHO Ha JIOCTH)KCHHE CIEAYIOIINUX
pe3yibmamos:

1. B nanpagnenuu 1uuHOCMHO20 pa3zeumus:

- YMeHue SICHO, TOYHO, TPaMOTHO H3JlaraTh CBOM MBICIM B YCTHOW M NMHCHbMEHHOUN Qopme,
MMOHUMATh CMBIC] MOCTABJICHHOM 3a7]a4uM, BHICTPAUBATh apryMEHTAIUIO, IIPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI;

- KpuTH4yHOCTH MBIIUICHHS, YMEHHUSI Paclo3HaBaTh JIOTMUECKH HEKOPPEKTHBIC BBICKA3bIBAHUSA,
OTJINYATh THUIOTE3Y OT (haKTa;

- [IpeacraBienne o0 MaTeMaTHYECKOW HayKe Kak cepe uenmoBedeckoil AeaTenbHOCTH, 00 Tarnax
€€ pa3BUTHSL, O €€ 3HAYUMOCTH ISl Pa3BUTHS [IMBUIN3ALINY;

- KpearuBHOCTH MBINUICHUS, WHHUIMATHBA, HAXOJYUBOCTb, AKTUBHOCTb TMIPU pEUICHUU
MaTeMaTHYECKUX 3a1a4;

- YMeHHe KOHTPOJIMPOBATh MPOLIECC U pe3yabTaT ydeOHON MaTeMaTHYeCcKOM e TeIbHOCTH;

- CocoOHOCTh K SMOIMOHAJIBLHOMY BOCHPHUSTHIO MAaTEMaTHYECKUX OOBEKTOB, 3a/1a4, PEIICHUH,
paccyxJICHHUI.

2. B memanpeomemnom nanpagienuu:

PeryasituBubie YY1

- YMeHue caMOCTOSITENIbHO ONpEAeNsATh LeNU OO0y4YeHHs, CTaBUTh U (OPMYIHPOBATH HOBBIE
3ajaud B ydyeOe M TMO3HABaTENbHOM MAESITEIbHOCTH, pa3BUBaThb MOTHUBBI M HMHTEPECHl CBOEH
O3HABATEILHON AESITSILHOCTH.

- YMeHue caMOCTOATEIbHO IJIAHUPOBATh TYTH JOCTHKEHUS 1IeJIel, B TOM YHClie albTepHAaTUBHBIE,
OCO3HAHHO BBIOMpaTh Hanbosee 3PPeKTUBHBIC CIOCOOBI PEIIeHUsT YICOHBIX U TTO3HABATEIHHBIX
3azad.

- YMeHue COOTHOCUTh CBOU JIEHCTBUS C IJITAHUPYEMBIMU pe3yJibTaTaMH, OCYIIECTBIATh KOHTPOJIb
CBOEH NIeSATENIbHOCTH B IMpoIiecce JOCTHKEHHs pe3yabTaTa, OMpeNeNsiTh CIocoObl ASUCTBUN B
pamMKax IpeIoKEHHBIX YCIOBHI U TpeOOBaHH, KOPPEKTUPOBATH CBOU JEHCTBHS B COOTBETCTBUU
C U3MEHSIOIEHCS CUTYyaIuEN.

- YMeHue OLleHUBaTh MPaBUIILHOCTH BBINIOJHEHHS y4eOHO 3aaun, COOCTBEHHbBIE BO3MOKHOCTH
€€ peIICHHUS.

- Brnanenue ocHOBaMH CaMOKOHTPOJIS, CAMOOLIEHKH, NMPUHSATHS PEUICHUH W OCYILECTBICHUS
OCO3HAHHOTO BhIOOpa B y4eOHOM M MO3HABATEILHOM.

Ilo3naBaTtesbHble YY /I

- YMeHue OmpenensiTh MOHATHUS, Cco3JaBaThb O0O0OOIIEHUS, YyCTaHABIMBaTh AaHAJIOTHUH,
KJIaCCU(UIIMPOBATh, CAMOCTOSTEIHHO BBIOMPATh OCHOBAHUS U KPUTEPUU JUTs Kiaccuukammm,
yCTaHABIUBaTh MPUYMHHO-CIECICTBEHHBIE CBS3M, CTPOUTH JIOTHYECKOE pacCyXkJeHUE,
YMO3aKIIoueHre (MHAYKTUBHOE, TEAYKTUBHOE, 10 aHAJIOTHH) U AENaTh BHIBO/IBI.

- YMeHue co3/iaBaTh, MPUMEHATh U PE0OPa30BLIBATh 3HAKH U CUMBOJIBI, MOJIEIH U CXEMBI IS
pelieHns yueOHbIX U MO3HABATEIbHBIX 3a/1a4. O0yUJaronIuiicss CMOXeT:

- CmbicnioBoe ureHue. OOyUaronuIuiicss CMOXKeT:

-OopMUpPOBaHHUE U PA3BUTUE IKOJIOTUYECKOTO MBIIIJIEHUS, yMEHHE IPUMEHSTh €r0 B
MO3HABATEIbHON, KOMMYHHUKATUBHOM, COIMANILHOM MPaKTUKE U MPodECCHOHATHHON
opueHTtanuu. OOyyaromuncs CMOXET:

- Pa3BuTHe MOTHBALIMU K OBJIQJICHUIO KYJIBTYPOIl aKTUBHOTO MCHOJIb30BaHUS CIOBApeu U IPyrux
MOUCKOBBIX cucTeM. OOyUaroIuics CMOXKET:

Kommynukatusublie YY ]|

- YMeHue opraHu3oBbIBaTh y4eOHOE COTPYIHHUUYECTBO U COBMECTHYIO JIEITEIBHOCTD C YUUTEIEM
Y CBEPCTHUKAMHU; pabOTaTh MHANBUAYAIHHO U B TPYIINE: HAXOAUTH 00IIee pellIeHrne U pa3pelniaTh



KOHQUIMKTBI Ha OCHOBE COTJIACOBaHMS TMO3WIMA M YydeTa HWHTEpPEecoB; (HopMyaHpoBarsh,
apryMEHTUPOBAaTh U OTCTAUBAaTh CBOE MHEHHUE.

- YMEeHHE 0CO3HAaHHO HCIIOJIb30BaTh PEUYEBBIE CPEACTBA B COOTBETCTBUH C 331a4€¥ KOMMYHUKALIUH
JUISL BBIPQKEHUSI CBOMX UYBCTB, MBICIICH M MOTPEOHOCTEH [T IUTAHUPOBAHUS U PETYJISILIMHA CBOCH
JEATENbHOCTH; BIaJCHUE YCTHOM U MMCbMEHHOM PEe4Ybl0, MOHOJIOTMYECKON KOHTEKCTHON PEUBIO.
- GopMupoBaHHE W PA3BUTHE KOMIIETEHTHOCTH B 00JAaCTH HCIIOJB30BaHUS HH()OPMAIIMOHHO-
KOMMYHMKAIIMOHHBIX TexHosorui (nanee — UKT).

3. B npeomemnom nanpaenenuu:

- OBiazieHne MaTeMaTHYECKUMH 3HAHUAMHU M YMEHHSIMH, HEOOXOTUMBIMHU ISl TPOJIOIDKECHUS
oOy4eHHs B CTaplieil IIKOJIEé WJIM HWHBIX O00IIe00pa30BaTEIbHBIX YUPEKACHUSIX, H3YUCHHS
CMEXHBIX TUCIUIUINH, IPUMEHEHHS B TIOBCEJHEBHOM KU3HU;

- Co3nanue (QyHAaMeHTa I MaTeMaTU4YecKOoro pa3BUTHSA, (OPMUPOBAHUS MEXaHU3MOB
MBIIIJIEHHS], XapaKTEPHBIX JUIsI MATEMAaTUYECKOU e TENIbHOCTH.

Harypaabnble unciaa. /Ipodu. PanmonanbHble yncia

BeinmyckHuK HayduTes:

* IOHUMATh 0COOEHHOCTH JECSITUYHOMN CHCTEMBI CUUCIICHHUS;

* ONEpUPOBATh NOHATUAMH, CBA3aHHBIMU C JIETMMOCTBIO HATypalIbHbIX YHCE;

* BBIp@XXaTh YUCJIA B SKBUBAJICHTHBIX (popMax, BbIOUpas HanboJiee MoIX0SIIYI0 B 3aBUCUMOCTH
OT KOHKPETHOU CUTyalluu;

* CPaBHMBATh U YIOPSAI0YNBATh PALIMOHAJIBHBIE YHCHA;

* BBITNOJIHATH BBIYMCIICHNS C PAllHOHAIBHBIMY YMCJIaMU, COYETasl YCTHBIEC U MMChbMEHHBIE TIPUEMBI
BBIYMCIICHUH, IPUMEHEHUE KAJIBKYIIATOPA;

* HCIIOJIB30BATH MOHATHS U YMEHUS, CBA3aHHBIE C IPONIOPLMOHAIBHOCTBIO BEIMYHH,
IIPOLIEHTaMHU, B XOJI¢ PEIIEHUS MAaTEMAaTUYECKUX3a1ad U 3a/1a4 U3 CMEKHBIX PEAMETOB, BBINIOJI-
HSATBH HECJIOKHBIE IPAKTUYECKUE PACUYETHI.

BBINyCKHMK MOJIyYUT BO3MOKHOCTb:

* IO3HAKOMUTBCS C MO3ULIMOHHBIMU CUCTEMAMHU CYHMCIIEHUS C OCHOBAHUSMM, OTJIMYHBIMHA OT

10;

* YIIIyOUTh M pa3BUTh NPEICTABICHUS O HATYpPaJIbHBIX YUCIIAX U CBOMCTBAX JEIMMOCTH;

* HAyYUThCS MCII0JIb30BaTh IPUEMBI, PALIMOHAIN3UPYIOILINE BBIYMCICHUS, TIPUOOPECTH IPUBBIUKY
KOHTPOJIUPOBATh BBIUMCIIEHHS, BEIOUPAs OIXOAAIMN I CUTYallH CIIOCO0.

JlelicTBUTEIbHBIE YK CIA

BBINyCKHUK HAY4UTCS:

* KCIIOJIb30BATh HAYAIbHBIC NIPEJICTABICHUS O MHOXKECTBE JICHCTBUTEIBHBIX YA CEI,

* OIICPUPOBATh MOHATUEM KBAJIPATHOTO KOPHS, IIPUMEHSTh €r0 B BEIYHCIICHUSX.

BBINYCKHUK MOJTYYUT BO3MOXKHOCTD:

* pPa3BUTh MPEJCTABICHUE O YKHCIIE U YHCIOBBIX CUCTEMaX OT HATYPalbHBIX JO JIEHCTBUTEIBHBIX
YHCET; O POJIU BHIYUCIICHUHN B MPAKTHKCE,

* pPa3BUTh U YrIyOUTh 3HAHUS O JIECATUYHOMN 3alUCH JICHCTBUTEIBHBIX YK Cell (IEPUOTUICCKUE U
HEenepuoMIecKue qpoou).

HN3mepenusi, npudInKeHNs1, OLEHKH

BbInmyckHUK HayduTCS:

* HCIIOJIb30BaTh B XOJI€ PEIeHMs 3a/ad >JIEeMEHTapHbIe MpeACTaBIEHUs, CBA3aHHBIE C MPHOIN-
XKEHHBIMU 3HAYECHUSIMU BEJIUYMH.

BBINyCKHHMK MOJTyYUT BO3MOKHOCTD:

* [IOHATh, YTO YMCIIOBBIE JaHHBIE, KOTOPBIE HCIIOIB3YIOTCS ISl XapaKTEPUCTUKH 0OBbEKTOB OKpY-
KAIOILET0 MUPA, ABJISIOTCS MPEUMYILIECTBEHHO MPUOIMKEHHBIMHU, YTO MO 3aIHCH PUOIKEHHBIX



3HAYeHUH, COAEpKAIIMUXCS B WH(POPMAIMOHHBIX MCTOYHHKAX, MOXXHO CYIUTh O HOTPEIIHOCTH
NPUOIIMKECHHS,

* [IOHATh, YTO MOTPEUIHOCTh Pe3yJbTaTa BBIUMCICHUH OJDKHA OBITH COM3MEpPHMA C IOTPEIIHO-
CTBIO UCXOJHBIX JTaHHBIX.

AJaredpanyeckue BbIpaKeHHs

BBITyCKHUK Hay4UTCS:

* OIIEpUPOBATH MOHITHAMHU «TOXKIECTBO», «TOXKIECCTBEHHOE MPeoOpa3oBaHMUE», pelaTh 3a/1a4H,
conepxkaie OyKBeHHBIC JaHHBIC; padoTaTh ¢ (OPMYITaMH;

* BBITIOJIHATH MPEOOpPA30BaHUS BBIPAKCHHM, COJIEPKALINX CTENEHU C IEJBIMU NMOKa3aTeNsiIMU U
KBaJ[paTHbIE KOPHHU;

* BBITIOJIHSTH TOXJAECTBEHHBIE TIPe0Opa30BaHUs pAllMOHAIBHBIX BBIPOKEHUH Ha OCHOBE TPaBHII
JEeWCTBUI HaJl MHOTOYWICHAMH H alreOpandecKuMu Apo0sSMu;

* BBINIOJIHATH Pa3jI0KeHHEe MHOTOUJIEHOB HA MHOKUTEIH.

BEITYCKHUK TOTYYIUT BO3MOXHOCTh HAYIHThHCS:

* BBITIOJTHSTH MHOTOIIIArOBbIE TPE0OPa30BaHuUs PAIOHAIBHBIX BRIPAKCHHN, PUMEHSIS PO KUt
Habop cnoco0oB U MPUEMOB;

* IPUMEHSTH TOXKJAECTBEHHbIE MPEOOPa30BaHUs I PEIICHUS 3a/]a4 U3 Pa3InYHbIX pa3/IesioB
Kypca (Hampumep, sl HaX0XKICHHUsI HanOO0IbIIIEr0/HauMEHBIIIETO 3HAYEHUST BRIPAKCHHS ).
YpaBHeHust

BBITTyCKHHUK HAYIUTCS:

* penraTh OCHOBHBIC BUIBI PAITHOHATBHBIX YPAaBHEHUH C OJTHOM TIEPEMEHHOM, CUCTEMBI IBYX ypaB-
HEHHI ¢ IByMs MTEpEeMEHHBIMU;

* MIOHUMAaTh YpaBHEHHE KaK BAXHEUITYI0 MAaTEeMaTHYECKYIO MOJEINb JJIsl ONMUCAHUS M M3Y4eHUS
pa3zHOOOpa3HBIX PeaTbHBIX CUTYAIMH, PEIIaTh TEKCTOBBIC 331a4H aIreOpandyecKuM METOI0M;

* IPUMEHSATH IpaduvecKue MPeICTaBICHI ISl HCCIICI0BAaHUsl YPAaBHEHHIA, HCCIICIOBAaHMS U pe-
IICHUSI CUCTEM YPaBHEHHH C ABYMSI IIEPEMECHHBIMH.

BBIMTYCKHUK TOJTYYUT BO3MOKHOCTD:

* OBJIAJICTh CIICIUAIBHBIMU NPUEMAMH PEIICHHUS YPAaBHEHHH M CHCTEM YPaBHEHHHU; YBEPEHHO
MPUMEHSTH aNiapar YpaBHECHHH JUTsl PEIIeHUs] Pa3HOOOpa3HBIX 3a/1a4 U3 MAaTEeMaTHKH, CMEKHBIX
MPEIMETOB, IPAKTHUKH;

* IPUMEHSATH rpadUyecKre MPEICTABICHHS UIS UCCIICAOBAHUS YPAaBHEHH, CUCTEM ypaBHCHHIA,
cojiepkaniux OykBeHHbIE KOA(DPHUITUEHTHI.

HepagBencrBa

BeinmyckHUK HayduTes:

* IOHUMATh U IPUMEHATH TEPMHHOJIOTHIO M CHMBOJIMKY, CBSI3aHHBIE C OTHOIIIEHUEM HEPABEHCTBA,
CBOWCTBA YHCIIOBBIX HEPABEHCTB;

* penrath JUHEHHbIE HEPAaBEHCTBA C OJHOW NMEPEeMEHHON M MX CHUCTEMBI; peIIaTh KBaJIpaTHbIC
HEpaBEHCTBA C ONOPOil Ha rpadueCcKre PEICTaBICHUS;

* IPUMEHSATH aImapaT HEPaBeHCTB JJIS PelIeHuUs 3a/1au U3 pa3InYHbIX pa3esioB Kypca.
BbIMYCKHUK MOIYYUT BO3MOXKHOCTh HAyUUThHCS:

* pa3HOOOpa3HBIM IpUéMaM JI0Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO NMPUMEHSATH ammapar Hepa-
BEHCTB ISl pellieHHs] pPa3HOOOpa3HBIX MaTEeMaTHUECKUX 3a/1a4 M 3371a4 U3 CMEXHBIX NPEIMETOB,
MIPaKTHKH;

* IPUMEHSATH I'padruecKue NpeACcTaBICHUs Ui UCCIIe0BAaHUS HEPABEHCTB, CUCTEM HEPaBEHCTB,
coJiepKalux OyKBeHHbIE KO3()(OUITUESHTHI.

OcHoBHbIe OHATHSA. UKCI0BbIC QYHKIHH



BeInyckHUK HayduTes:

* MIOHUMATh U UCIIOJIL30BaTh (DYHKIMOHAIBHBIE TOHATHUS U A3bIK (TEPMUHBI, CHMBOJIHYECKHE 000-
3HAUEHUS);

* CTPOUTH T'paUKU AIIEMEHTAPHBIX (DYHKUUWH; UCCIEI0BATh CBOMCTBA YHMCIOBBIX (YHKIMHA Ha
OCHOBE M3YUCHHsI IOBEICHUS HX Ipa(uKoB;

* MOHUMATh (PYHKIMIO KaK BXHEWUIITYI0 MaTeMaTHYECKYIO0 MOJIEIb JJIsl ONMUCAaHUS TPOLECCOB U
SIBIICHUH OKPY)KAIOIIETO MHPA, TPUMEHATh (DYHKIIMOHAIBHBIN S3BIK IS OTICAHUS U UCCIIeI0Ba-
HUS 3aBUCUMOCTEHN MEXy GU3NYECKUMU BETUUNHAMHU.

BbInyCKHHMK HOJTYyYUT BO3MOKHOCTb HAyUUThCS:

* IPOBOJUTH UCCIIEAOBAHUS], CBA3aHHbIE C U3YUYEHUEM CBOMCTB (DYHKLIHM, B TOM YHCJIE C UCIOJb-
30BaHMEM KOMIIBIOTEPA; HA OCHOBE IpaMKOB M3YYEHHBIX (PYHKIUI CTPOUTH 0OJee CIIOKHBIE
rpaduku (KyCOYHO-3aJaHHBIE, C «BBIKOJOTHIMI» TOUYKAMH U T. I1.);

* HCII0JIb30BaTh (DYHKIIMOHAJIbHBIE MPEJCTABICHUS U CBOMCTBA (PYHKIUI JUIsl pelIeHus] MaTeMa-
TUYECKUX 33Ja4 U3 Pa3IMYHbIX pa3JesoB Kypca.

YucsioBbIe N0CI€10BATEIbHOCTH

BoeinyckHMK Hay4YUTCS:

* IOHUMAaTh U UCIOJIb30BaTh SI3bIK MOCJIEI0BATENbHOCTEN (TEPMUHBI, CUMBOJNYECKHE 0003HaUe-
HUSA);

* IPUMEHSATH (POPMYIIbI, CBSI3aHHBIE C ApU(PMETHUECKOIN U T€OMETPUUECKON MpoTrpeccueil, u amrma-
pat, chopMHpOBaHHBIN MPU U3YYEHUH JPYTUX pa3/IeioB Kypca, K PelIeHHIo 3ajiay, B TOM YHCJIe C
KOHTEKCTOM U3 peaibHOM KU3HHU.

BbInyCKHHUK TOTYYUT BO3MOKHOCTh HAYYUTHCS:

* pelmaTb KOMOMHHMPOBaHHBIE 337a4l ¢ IPUMEHEHHEM (POpMyYJ N-TO WieHa U CyMMBI NIEPBBIX N
YJICHOB apU(PMETHUECKON U T€OMETPUUYECKON MIPOTPECCHH, IPUMEHSS IIPU 3TOM anmnapaT ypaBHe-
HHUI 1 HEPABEHCTB;

* IOHUMaTh apU(PMETHUECKYI0O M T'€OMETPHUUYECKYIO IPOTPECCUI0 KaK (PYHKIUH HaTypalbHOIO
apryMeHTa; CBSI3bIBATh apU(PMETHUECKYIO IPOTPECCUIO € IMHEWHBIM POCTOM, FEOMETPUIECKYI0 —
C 9KCIIOHEHIIMAJIBHBIM POCTOM.

OnucarejbHas CTATHCTHKA

BbinycKHUK Hay4dyuTCs HCIOJIb30BAaTh MPOCTEHIINE CIOCOObI MPEACTAaBICHUS U aHaln3a
CTaTHUCTUYECKUX JAHHBIX.

BbINyCKHUK TOJIYYUT BO3MOKHOCTH MPUOOPECTH MEepBOHAUYAIBHBINA OMBIT OpraHu3anuu cOopa
JAHHBIX [IPU TPOBEACHUU OMPOCca 0OIECTBEHHOTO MHEHUS, OCYIIECTBIISITh UX aHAIU3, MIPE/ICTaB-
JISTh PE3YNbTAThI OMPOCa B BUE TAOIHIIBI, TUATPAMMBI.

Cay4aiinble COOBITHSI M BEPOSTHOCTH
BbInyCKHUK HaY4YHUTCS] HAXOUTh OTHOCUTEJIBHYIO YaCTOTY U BEPOATHOCTh CIy4aifHOI'O COOBITHS.

BLIHyCKHI/IK MMOJIYYUT BO3MOXKHOCTb HpI/IO6pCCTI/I OIIBIT ITPOBCACHUA CHy‘I&ﬁHHX OKCIICPUMCHTOB,
B TOM HUCJIC C TOMOIIBIO KOMIIBIOTCPHOI'O MOJACIIMPOBAHU, UHTCPIIPETAIUU UX PE3YIIbTATOB.

KomOunnaropuka

BrImycKHUK HayduTCcs peuiaTh KOMOWHATOPHBIC 33/1a4yMl HAa HAXOXKJACHHE YuClia OOBEKTOB WU
KOMOMHAIIHIA.

BBIyCKHUK MOTYYUT BO3MOXKHOCTh HAYUHUTHCS HEKOTOPBIM CHEIHATbHBIM MPUEMaM pPEIIeHHS
KOMOMHATOPHBIX 3a/1a4.

Harasanas reomerpus



BeInyckHUK HayduTes:

* pacro3HaBaTh Ha YEpTEXkKaxX, PUCYHKaX, MOJAEIAX U B OKPYKAIOILIEM MUPE IUIOCKHUE U IPOCTPaH-
CTBEHHBIE T€OMETPUYECKUE (PUTYPHI;

* BEIYUCIIATH 00BbEM MPSIMOYTOJILHOTO Mapajlieenue ia.

BbINyCKHHMK TOJTyYUT BO3MOKHOCTD:

* HAYYUTHCS BBIYUCIATH O0BEMBI IIPOCTPAHCTBEHHBIX T€OMETPHUECKUX (DUTYp, COCTABICHHBIX U3
MPSIMOYTOJIbHBIX MTapaJIJICJICIIUIIE OB,

* pacro3HaBaTh Pa3BEPTKU KyOa, MPSMOYTOJILHOTO IMapajuIeenuneia, IpaBUiIbHON MTHpaMUIBL,
LHWIMHJIpA U KOHYCA;

* CTPOUTH Pa3BEPTKU KyOa U MPSIMOYIOJbHOTO NapaljieseuIea;

* OIPEACTATH 10 JTMHEWHBIM pa3MepaM pa3BEPTKH (UTYpPHI TMHEHHBIE pa3Mephl caMoi GUTYPHI U
Hao000poT;

* YTI1yOUTh U Pa3BUTh MPEACTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX PUTypax;

* HaAyYUTHCS IPUMEHSTH MOHATHE PAa3BEPTKU AJIS1 BBIMOIHEHUS] TPAKTUYECKUX PACUETOB.

I'eomeTrpuueckue purypsoi

BeinmyckHuK HayduTes:
¢ ITOJI30BATbHCA A3BIKOM I'€OMCTPHUU I OIIMCAHUA IMPEAMETOB OKPYXKAOIIETO MHpa U UX B3aUM-
HOTO PacCIOJIOKCHHUS;
* pacro3HaBaTh U M300pa)kaTh Ha YepTekKaxX U PUCYHKaX reoMeTpuyeckue GUrypbl U ux KoHpu-
rypamyu;
* HAXOOUTh 3HAYCHUS OJIUH JIMHENHEIX JJIEMEHTOB CbI/Il"yp N UX OTHOUICHHUA, I'padyCHYIO MCpPY
yrioB ot 0° go 180°, mpumeHsis onpeAeeHns, CBOMCTBA U MPU3HAKK QUTYP U UX SJIEMEHTOB,
oTHomeHus puryp (paBeHCTBO, OI00ME, CHMMETPHH, IIOBOPOT, APAILIETHHBIN ITEPEHOC);
* ONEPUPOBATh C HAYAJbHBIMU MOHATUSMU TPUTOHOMETPUU U BBINOIHSITH dJIEMEHTapHbIE Orepa-
MU HaJ (PyHKIUSMU YIIIOB;

* pemaTth 3aJa4u Ha J0Ka3aTelbCTBO, ONUPAsACh HA U3ydEHHbIE CBOICTBA QUTYp U OTHOIIIE-
HUN MEX]ly HUMU U IPUMEHSS U3Y4YE€HHBIE METObI 10Ka3aTeIbCTB;

* pelIaTh HECIOKHbIE 334U Ha MOCTPOCHHUE, TPUMEHSISI OCHOBHbBIE JITOPUTMBI ITOCTPOCHUS
C TIOMOIIIBIO LIUPKYJISL U JIMHEUKH;

* pemath NpocTeiine MIaHMMEeTPUYECKUE 3a]aui B IPOCTPAHCTBE.
BbInyCKHHUK TOTyYUT BO3MOKHOCTbD!
* OBJIJIETh METOJIaMH PEIICHUS 33a[a4 Ha BBIUMCIICHUS U JI0Ka3aTeIbCTBA: METOJAOM OT MPOTHB-
HOTO, METOJIOM MO0J00MS, METOJIOM Iepedopa BapUaHTOB M METOJOM IE€OMETPHUYECKHX MECT
TOYEK;
* IPUOOPECTH OMBIT MPUMEHEHHS AIreOpanvyeckoro U TPUrOHOMETPUUECKOTO ammapara u ujaei
JBUKCHHS IPU PEIICHUH T€OMETPUUECKUX 3a/1a4;
* OBJIQJIETh TPAJUIIMOHHON CXeMOMW pellleHus 3a7ad Ha MOCTPOSHHE ¢ TOMOIIBbIO [UPKYIS U JIU-
HEHKU:aHaJIu3, TOCTPOEHHUE, T0Ka3aTeIbCTBO U UCCIIEIOBAHHE;
* HAYYUTBHCS peIllaTh 3a/Ja4dl Ha MOCTPOCHHUEMETOJIOMI€OMETPUYECKOTOMECTATOUYEK M METO-
JTOMITOJ00MS;
* IPUOOPECTHU OTIBIT UCCETOBAHUS CBOMCTB MJIAHUMETPHUECKUX (PUTYP C TOMOIIBIO KOMITBIOTEP-
HBIX TIPOTPaMM;
* IpUOOPECTH OTBIT BBIMOJIHEHUS MPOEKTOB Mo TemMaMm «['eoMmerpuueckue mpeoOpa3oBaHUs Ha
miockoctu», «IlocTpoeHue oTpe3KoB Mo GopmMyne».

I/I3Mepeﬂne TreOMETPUICCKHUX BECJIUINH

BbImycKHUK Hay4uTCS:



* KCII0JIb30BaTh CBOMCTBA U3MEPEHUS JUINH, IIJIOIIAJACH U YIJIOB IIPH PELICHUH 3a1a4 Ha HAXO0XKJIe-
HUE JUIMHBI OTPE3Ka, JUIMHBI OKPYXHOCTH, JJIMHBI IyTH OKPY>KHOCTH, 'PayCHON MEPHI yIJa;

* BBIYUCIIATH IUIOIIAN TPEYTOJIBHUKOB, IIPIMOYT OJIBHUKOB, IapPAJIJIEIOIPAaMMOB, Tparlelui, Kpy-
T'OB U CEKTOPOB;

* BBIYUCIATD JUIMHY OKPYKHOCTH, JJINHY IYTH OKPYKHOCTH;

* BBIYMCIIATD JJTUHBI JIMHEWHBIX JIEMEHTOB (UTYP M UX YIIIbI, UCTIONB3YS (POPMYJIBI JIITHHBI OK-
PYKHOCTH U JJTUHBI IyT'H OKPY>KHOCTH, (POPMYIIBI IJIoMIanei Gpuryp;

* pemaTh 33Ja4d Ha JI0KA3aTeJLCTBO C UCIOIb30BaHUEM (DOPMYI JUIMHBI OKPYXHOCTH M JUTHHBI
IYTH OKPY>KHOCTH, GOpMyI TUIomaaei Gpuryp;

* pelaTh NpaKTUUECKUE 3a]]aui, CBA3AHHBIE C HAX0K/IEHUEM I€OMETPUUECKUX BEJIMYUH (UCIIOJIb-
3ys IpU HEOOXOIUMOCTH CIIPABOYHUKHU U TEXHUUECKUE CPEJICTBA).

BBINTyCKHHK NIOJIyYUT BO3MOKHOCTb HAY4NUTHCS:

* BBIYMCIIATH IUIOIAN (PUTYp, COCTABJIEHHBIX U3 IBYX WK 00Jiee MPSIMOYTOJIbHUKOB, Tapaliesno-
IPaAMMOB, TPEYTOJIbHUKOB, KpYT'a M CEKTOPA;

* BBIYHCIIATH IUIOMIA M MHOTOYTOJIbHUKOB, CIIOJIb3Ysl OTHOIIEHHSI PAaBHOBEIMKOCTH U PAaBHOCOC-
TaBJICHHOCTH;

* IPUMEHSATH aJireOpanuyecKuii U TPUTOHOMETPUYECKH anmapaT v UJeH IBWKEHUS IPU PEeIICHUN
3a/1a4 Ha BBIYMCIICHHE IJIOMAIE MHOTOYTOJIbHUKOB.

Koopaunartsi

BrimyckHUK HAayduTCS:

* BRIUUCIIATH JUTMHY OTpe3Ka MO KOOPJIWHATAM €ro KOHIIOB; BBIYHUCIATH KOOPAMHATHI CEPEIUHBI
OTpe3Ka;

* UCII0JIb30BaTh KOOPAMHATHBIN METOJI ISl U3yUEHHS CBOMCTB MPSIMBIX U OKPYKHOCTEH.
BbInyCKHUKIOTYYUTBO3MOKHOCTB!

* OBJIIETh KOOPJMHATHBIM METOJOM PELICHUS 3a]]a4 Ha BIUYMCIICHUS U JOKa3aTelIbCTBA;

* IPUOOPECTH OMBIT UCHOJIH30BAHUS KOMIBIOTEPHBIX MPOrpaMM Ui aHaliu3a YaCTHBIX CIIy4aeB
B3aMMHOI0 PACMOJIOKEHHS OKPYKHOCTEH U MPSIMBbIX;

* IPUOOPECTU ONBIT BHITIOJHEHUS TPOEKTOB Ha TeMy «[IprMeHeHne KOOpAMHATHOTO METoa Mpu
pELICHNUH 3a]1a4 Ha BBIUMCIICHUS U JOKA3aTelIbCTBAY.

BekTopsbl

BoinmyckHUK Hay4dUTCS:

* ONIEPUPOBATH C BEKTOPAMU: HAXOAUTh CYMMY U Pa3HOCTH JIBYX BEKTOPOB, 33JJaHHBIX T€OMETPHU-
YEeCKH, HAXOJIUTh BEKTOP, PABHBIN MPOU3BEICHUIO 3aJJAHHOTO BEKTOPA Ha YHCIIO;

* HaXOJUTh JAJIS1 BEKTOPOB, 3aJaHHBIX KOOPAWHATAMH: JIIMHY BEKTOpPA, KOOPAMHATHI CyMMBI U
Pa3HOCTH JBYX U 00Jiee BEKTOPOB, KOOPIUHATHI MPOU3BECHUS BEKTOPA HA YUCIIO, TPUMEHSIS IPU
HEO0OXOIMMOCTH COYETATENIbHBIN, IEPEMECTUTEIBHBIN U PACIIPENEIUTEIbHBINA 3aKOHBI;

* BBIYHUCIIATH CKAISIPHOE IIPOU3BE/IEHUE BEKTOPOB, HAXOIUTh YTOJ MEXK1y BEKTOpaMH, YCTaHABIIHU-
BaTh MEPIEHIUKYISIPHOCTD MPSIMBIX.

BhITyCKHUKIIOTYYUTBO3MOKHOCTH!

* OBJIAJIETh BEKTOPHBIM METO/IOM I pEUISHUS 3a/1a4 Ha BBIUYMCIIEHUS U JOKAa3aTelIbCTBa,

* IPUOOPECTHU OTBIT BBHIMOJTHEHUS MPOEKTOB HAa TEMY «IIPUMEHEHHE BEKTOPHOTO METO/a IIpU pe-
IIICHUH 3a/1a4 Ha BEIYUCIICHUS U TOKA3aTEIbCTBA.

II. Conep:xaHne yueOHOro npeamera «Maremaruka



AJITEBPA
AJiredpanyecKkue BbIpasKeHUsl.

BykBeHHbIe BBIpaXEeHHS (BBIPOXKEHUS C TEPEeMEHHbIMH). YHCIOBOE 3HaueHHE OYKBEHHOTO
BbIpaKkeHus. JlomycTumble 3HaueHus nepeMeHHblX. [loacranoBka

BBIpQKCHUI BMECTO mepeMeHHbIX. [IpeoOpazoBanne OyKBEHHBIX BRIPAKEHHH HA OCHOBE CBOMCTB
apupMeTHIeCKX eicTBHiA. PaBeHCTBO OyKBEHHBIX BBIpa)KeHUH. TOXKAECTBO.

CreneHnp ¢ HaTypaJbHBIM IIOKa3aTeJIeM M €€ cBoiicTBa. OqHOUIEHB U MHOrOuWIeHbl. CTeneHb
MHorowieHa. ClokeHue, BBIYMTaHHE, YMHO)KEHHE MHOTroujaeHoB. dopmyibl COKpalleHHOTO
YMHOXEHHS: KBaIpaT CyMMBI U KBa/Ipat pazHoctu. @opmyra pazHoctu kBaaparos. [Ipeodpazosa-
HUE LIEJI0r0 BIPAYKEHUSI B MHOTOWIEH. Pa3nokeHne MHOrO4IeHOB Ha MHOKUTENH. MHOTO4JIEHbI
¢ onHol nepemeHHo. Kopenbp MHOrowieHa. KBagpaTHbIil TpeXwIeH; pa3ioKeHNE KBAJAPaTHOTO
TpexXuJieHa Ha MHOXKHUTEJH.

Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO anredpandeckoit Apoou. CioxxeHune, BRIUUTAHUE,
YMHOJKEHUE, JIelieHne anredpandeckux apoodeil. CTeneHsp ¢ 1esIbIM 0Ka3aTeIeM U €e CBOMCTBa.

PannonanbHble BoIpakeHUS U UX IpeoOpa3zoBaHus. Jloka3aTeabCTBO TOXK/IECTB.

KBanpartusie kopHu. CBoiicTBa apu(pMETHUECKUX KBAaJPAaTHBIX KOPHEM M MX NPUMEHEHHE K
MpeoOpa30BaHMIO YUCIOBBIX BEIPAKEHUI U BEIYUCIICHUSIM.

YpaBHeHus.
VYpaBHeHne ¢ onHou mnepeMeHHOW. KopeHp ypaBHeHus. CBOWCTBA YHCIOBBIX PAaBEHCTB.
PaBHOCHIIBHOCTH YpaBHEHUH.

Jluneitnoe ypaBHeHue. KBaapaTHoe ypaBHeHue: (opmyna KOpHEH KBaJpaTHOIO ypaBHEHUS.
Teopema Buera. Pemienue ypaBHeHUid, CBOIAIIMXCSA K JIMHEHHBIM U KBaApaTHbIM. [Ipumepsl pe-
IIEHUsI YPaBHEHUH TPEThEH M YeTBEPTOU cTeneHu. Pemenne npoOHO-paliMOHAIbHBIX YpaBHEHHUH.

VYpaBHEeHME ¢ IByMsl IepeMEeHHbIMU. JIMHEWHOE ypaBHEHHE C JBYMS IIEPEMEHHBIMH, IIPUMEPBI
pEIIECHNs YPAaBHEHUH B LIENbIX YUCIIAX.

CucreMa ypaBHEHUH ¢ IByMA MEpEeMEHHBbIMU. PaBHOCHIIBHOCTD cucTeM. CHCTEMBI IBYX JIMHEH -
HBIX YPaBHEHUU C IBYMs IEPEMEHHBIMU; PEILICHUE IT0JCTAHOBKOM U c10keHueM. [Ipumeps! pemie-
HUS CUCTEM HEJIMHEHHBIX YPABHEHUH C IBYMS IICPEMEHHBIMH.

Pemienne TekcToBBIX 3ajau anreOpanyeckuM CrocoOoM.

JlekapTOBbl KOOPJAMHATHI Ha IUIOCKOCTH. I'paduueckas uMHTepHpeTanus ypaBHEHHs C JBYMS
nepeMeHHbIMU. I'paduk JIMHEHHOTO ypaBHEHUS ¢ IBYyMs II€PEMEHHBIMU; YIII0BOH Ko3dduiment
MPSIMOM; yCIIOBHE MapaJUICIBHOCTH MPsAMBIX. ['padukyu mpocTelmnx HEIMHEHHBIX YpaBHEHUM:
napabosa, runep6oia, okpyx HocThb. ['paduueckas MHTEpIpeTalus CUCTEM YPaBHEHUH C IBYMs
IIEPEMEHHBIMHU.

HepagBencraa.

YucnoBele HEPABEHCTBA U UX cBOMCTBA. HepaBeHCTBO ¢ 01HOM nepeMeHHOM. PaBHOCHIIBHOCTD
HepaBeHCTB. JInHeiHbIe HepaBeHCTBA ¢ 0JHOU nepeMeHHOoM. KBaapaTHele HepaBeHcTBa. CHc-
TE€MbI HEPABEHCTB C OJHON IIEPEMEHHOIL.

OYHKLIMNHU
OcHOBHbIC TIOHATHS.
3aBucuMocTu Mexay BennuuHamu. [lonstne ¢yHkumuu. OOnacTe onpeneneHuss 1 MHOXKECTBO
3HaueHui pyHkimuu. CrnocoOsl 3amanus pyHkimu. I'paduk ¢pynkuuu. CpoiicTBa (GyHKUUH, UX
otoOpakeHne Ha rpaduke. IIpumepsl rpadMKoB 3aBUCUMOCTEH, OTpa)xaroluX pealbHble Mpo-
LIECCHI.
YuciioBble pyHKIUH.
DyHKIMH, ONMCHIBAIOIIKE TPSAMYIO U 00paTHYIO MPONOPLUUOHATBHBIE 3aBUCUMOCTH, UX Ipaduku
u cBoiicTBa. JIuneitHas ¢pyHKIus, ee rpaguk u cBoiictBa. KBanparuunas QpyHkuus, ee rpaduk u
cBoiicTBa. CreneHHble QYHKIUMH C HATYpaJIbHBIMU MMOKa3aTesIMu 2 U 3, UX TpaQUKH U CBOMCTBA.
I'paduku pynximu y = k/x



YuciioBbIE 0CJIE10BATEILHOCTH.
[ToHsiTHE YMCTOBOH MOCIEAOBATENHLHOCTH. 3aJaHNE TTOCIIEI0BATEILHOCTH PEKYPPEHTHOM (opmMy-
70# 1 GopMyIIOi n-TO YiIeHa.

Apudmernueckas 1 reoMmerpuyeckas mnporpeccuu. @opMyssl N-ro wieHa apuQMeTHYecKoil u
TeOMETPHYECKOH MPOrPecCHii, CyMMBI TIEPBBIX 71 WICHOB. MI300paxeHue 4eHOB apu(pMEeTHIECKOMI
U TEOMETPUYECKON MPOrPECCUd TOUKAMU KOOPAMHATHON MJIOCKOCTHU. JIMHEMHBIN U SKCITOHEHIIN -
aJbHbIN pOCT. CII0KHBIE TPOLICHTHI.

BEPOATHOCTBb U CTATUCTUKA
OnucarejibHasl CTATHCTHKA.
[IpencraBnenne JaHHBIX B BUJE TaOIuUI, nuarpamm, rpadukos. CiydaitHas n3smenunBocts. Cta-
TUCTUYECKHE XapaKTePUCTHKU Habopa NaHHBIX: cpeaHee apupMeTndyeckoe, MearaHa, Hauboib-
1iee 1 HauMeHblllee 3HaueHus, pa3max. [IpeacraBienue o BHIOOPOYHOM UCCIIEJOBAaHUH.
Cay4aiinble COOBITHSI M BEPOSTHOCTb.
[lonsiTe o ciny4ailHOM oOmNbITe M ciydallHOM coObiTuH. YacrtoTa cilydallHOTO COOBITHS.
CraTucTrueckuil MoaXo/ K MOHSATUIO BEPOSTHOCTH. BepoATHOCTH MPOTUBOIMOIOKHBIX COOBITU.
JlocToBepHbIE W HEBO3MOXXHBIE COOBITHS. PaBHOBO3MOXXHOCTH coObITHH. Kitaccuueckoe
oTnpeieNieHue BEPOSTHOCTH.
KomOunaTopuka.
Pemenne kxoMOMHATOPHBIX 33/1a4 iepedopoM BapuaHTOB. KomOMHATOpHOE MPaBUIIO YMHOXKEHHUS.
[TepectanoBku 1 pakTopHal.

IF'EOMETPUSA
Harasignast reomerpust
Harnsanele npeacraBieHus o ¢purypax Ha INIOCKOCTH: IpsAMasi, OTPE30K, Jy4, YroJ, JIoMaHas,
MHOTOYT'OJIbHUK, OKPYXXHOCTb, KPYI. UEThIpEXyroNbHUK, MPSAMOYTOJIbHUK, KBaapaT. Tpeyronisb-
HUK, BUJIbI TPEYTOJIbHUKOB. [IpaBuiibHbIE MHOTOYr0JIbHUKH. 300pakeHne reoMeTpudeckux gpu-
ryp. BzaumHoe pacnosnoxkeHue IByX NpsIMbIX, IBYX OKPY>KHOCTEU, MPAMOUA U OKPYKHOCTH.

JnuHa oTpeska, joManoi. [lepumerp MHOTOYTOJIHUKA. EnnHMIEI H13MepeHus yinHbl. M3mepe-
HUE JJIMHBI OTPe3Ka, IOCTPOCHUE OTPE3Ka 3aJaHHOMN JJINHBI.

Buner yrnos. I'panycHas mepa yrina. M3sMepenne U oCcTpoeHHUE YIiIOB ¢ MOMOIIBIO TPAHCIIOP-
THpA.

[lonarue muomanu GUrypsl; €AUHULBl U3MepeHus miomanu. Ilnomane npsAMOyrojabHUKa U
wiomaas kBaapara. IlpubnmxeHHoe n3MepeHue Iuomaaei ¢uryp Ha Kiaeryarod Oymare.
PaBHOBenukue Gurypsl.

Harnsanele npeactaBieHuss 0 MPOCTPAHCTBEHHBIX (urypax: KyoO, mapajuielenuines, npusma,
nupamupja, map, chepa, Konyc, uauHap. VzobpaxkeHne npocTpaHcTBeHHbIX (uryp. Ilpumepsr
ceuyeHuii. MHororpannuku. IIpaBunbHble MHOTOrpaHHUKH. [Ipumepsl pa3BepTOK MHOTOTpaHHU-
KOB, LIMJIMH]PA U KOHYCA.

[Tonsarue o6bema; equHULBI 00beMa. OOBEM NPSAMOYTOJBHOTO NapajlieNenuesa, Kyoa.

ITonsatue o paBeHctse ¢uryp. LlenTpanbHas, oceBas U 3epkajabHas cuMMeTpuu. M3o0paxenue
CUMMETPHUYHBIX (QUTYD.

I'eomerpuyeckue purypsi.
IIpsimele u yrasl. Touka, npsiMas, mI0ckocTb. OTpe30k, yd. Yroma. Buast yrinos. BeprukansHbie
U CMEXHBbIE YIiibl. buccekrpuca yria.

[TapannensHple M mnepecekarouiuecs: npsMele. lleprnenaukynspHsle npsimble. TeopeMsl o
NapaJUIEIbHOCTH U MEPHNEHANKYISIPHOCTH NpsMbIX. [lepneHauKkynsap n HakioHHas K NPSIMOM.
CepennHHBIN NEPIEHAUKYIISIP K OTPE3KY.

I'eomerprueckoe MecTo Touek. CBOHCTBA OMCCEKTPHCHI yIila M CEPeIMHHOTO MEPIEeHIUKYIIpa
K OTPE3KY.

Tpeyronbauk. Bricota, Meanana, OuccekTpuca, cpeiHss JMHUS TpeyroibHuKa. PaBHoOeipeH-
HbI€ U PABHOCTOPOHHME TPEYrOJbHUKHU; CBOWCTBA M MPU3HAKU PABHOOEAPEHHOTO TPEYrOJIbHHKA.



[Ipu3Haku paBeHCTBa TpeyroiabHUKOB. HepaBeHcTBO TpeyroiabHuka. COOTHOLIEHUS MEXIY CTOPO-
HaMU U yrilaMu TpeyrojpHuka. CymMma yrioB TpeyrojbHUKA. BHeEIIHuE yriel TpeyroJjibHHKA.
Teopema @aineca. Ilogobue TtpeyronbHukoB. Ilpu3Haku momobusi TpeyrosbHUKOB. Teopema
[Mugaropa. Cunyc, KOCHHYC, TAHT'€HC, KOTAHT'€HC OCTPOTO YIJIa MPSMOYTOJIBHOTO TPEYTOJIbHUKA
u yrios ot 0 no 180°; npuBeneHue k octpomy yriay. PenieHue npsiMoyroibHbIX TPEyroJbHHUKOB.
OCHOBHOE TpPUIOHOMETPUYECKOE TOXKJIECTBO. DOpMyJibl, CBS3bIBAIOLIME CHUHYC, KOCHHYC,
TAHI'€HC, KOTAHI'€HC OJHOI0 U TOTO XK€ yria. PerieHue TpeyrojbHUKOB: T€OpeMa KOCHHYCOB U
TEOpEMa CUHYCOB. 3aMevaTebHble TOUKH TPEYTOJIbHUKA.

UYersipexyrosbauk. [lapamienorpamm, ero cBoucTBa U npusHaku. lIpsmMoyroiasHHK, KBajapar,
pOMO, WX CBO¥CTBA M MpHU3HAKK. Tpanenus, CpeaHss JINHUS TPAICIHH.

MHoroyronapHuk. Beinykible MHOroyronbHUKU. CymMma yrioB BBITYKJIOIO MHOI'OYIOJIbHUKA.
[IpaBuibHBIE MHOTOYTOJIBHUKH.

OxpyxHocTb 1 Kpyr. Jlyra, xopaa. Cexktop, cerMeHT. LleHTpanbHblil yroi, BIMCAHHBIN Yrod;
BEJIMYMHA BIMCAHHOTO yria. B3zaumHoe pacnosioskeHue npsMoi 1 OKpy>KHOCTH, ABYX OKPYKHO-
creif. KacatenpbHas M cekymias K OKpPYXHOCTH, HUX CBOMCTBA. BrucaHHble M ONMCaHHBIE
MHOTOYIOJIbHUKH. OKpPY>KHOCTb, BIIUCAHHASI B TPEYrOJbHUK, U OKPYXHOCTb, ONIUCAHHAsI OKOJIO
TpeyrojbHUKa. BrincanHble U ONKMCcaHHbIE OKPY>KHOCTH IIPABUJILHOTO MHOTOYT'OJIbHUKA.

I'eomerpuueckue npeoOpazoBanus. [lonarue o paBenctse uryp. [loHsTHe 0 IBUKEHHH: OCe-
Bas U LIEHTpaJIbHAs CUMMETPUH, NTapaJlJIeNIbHbIN nepeHoc, moBopoT. [lonstue o nogobun duryp u
TOMOTETHH.

[TocTpoennst ¢ mOMOLIBIO TUPKYJIA W JUHENMKH. OCHOBHBIE 3a7a4l Ha MOCTPOCHUE: JIEICHUE
OTpe3Ka IMOomoJjiaM; MOCTPOEHUE YIJia, PaBHOTO JAHHOMY; IOCTPOEHHE TPEYroJIbHUKa M0 TPEM
CTOpPOHAM; TOCTPOEHUE MEPHEeHIUKYIsIpa K MPsIMOM; MOCTpOEeHHUE OMCCEKTPUCHI yIiia; JeJeHHEe
OTpE3Ka Ha 7 PaBHbBIX YaCTEH.

Pemenue 3a1a4 Ha BBIYMCICHHUE, TOKA3aTEIbCTBO M IOCTPOEHUE C MCIOJIb30BAHUEM CBOMCTB
M3y4YEHHBIX (pUryp.

H3mepenne reoMeTpu4ecKUX BeJIHYHH.
JnuHa otpeska. PaccrostHue oT TOUkHM 10 NpsAMOM. PaccTosiHue Mexay napauiebHbIMU Tps-
MBIMH.

IlepumeTp MHOTOYTOJIbHUKA.

JUIMHA OKPY;KHOCTH, YUCJIO JI; JUINHA AYTH OKPYKHOCTH.

I'pagycHas mepa yria, COOTBETCTBHE MEKIY BEJIUYMHON LEHTPAIBHOTO yrja W JJIMHOW Iyru
OKPY>KHOCTH.

ITonarue momanu niaockux ¢uryp. PaBHococraBieHHble U paBHOBenukue ¢urypsl. Ilnomans
npsMoyronbHuKa. [lnomann napamienorpaMma, TpeyrojabHuka U Tpaneuuu. IInomans muHoro-
yrospHuKa. [lnomaap kpyra u miomaas cekropa. CooTHOLIEHHE MEXTy IIOLIAIMU OJOOHBIX
dburyp.

Pemienue 3a1a4 Ha BBIYMCIICHHUE U I0KA3aTEIbCTBO C UCHOJIb30BAaHUEM M3YYEHHBIX (POPMYIL.
Koopannatsl.

VYpasHenue npsamoil. Koopaunatel cepenunbl orpe3ka. dopmyna pacCTOAHHS MEXIY IBYMS
TOYKaMH IUIOCKOCTU. Y pPaBHEHUE OKPYKHOCTH.

BexTopsl.

JnuHa (Moayns) BekTopa. PaBeHcTBO BekTopoB. Konnmuneapusie BekTopbl. KoopauHatel BekTopa.
YMHO€EHNE BEKTOpa Ha YUCJIO0, CyMMa BEKTOPOB, Pa3JIOKEHUE BEKTOpA MO JBYM HEKOJUIMHEAp-
HBIM BekTOpaM. CKalsIpHOE IPOU3BEACHUE BEKTOPOB.

JIOI'NKA U MHOXECTBA

TeopeTI/IKO-MHODKCCTBeHHBIe IMOHATHA.

MHO)KCCTBO, 9JICMCHT MHOXXCCTBA. 3aHaHI/Ie MHOKCCTB TEPCUUCIICHUCM 3JICMCHTOB,
XapaKTCPUCTUICCKUM CBOMCTBOM. CTaHIIapTHBIC 0003HAUYCHMSI YHMCIIOBBIX MHOXKECTB. HyCTOC
MHOJKECTBO U €ro 0003Ha4YeHUE. ITogMHOXECTBO. O6’bC,Z[I/IHCHI/IC " ICPECCUCHUC MHOKCCTB.



Wntroctpaniyisi OTHOLLIEHUH MEXKYy MHOKECTBAMU C TIOMOILBIO JuarpaMm Dilsiepa — BeHHa.
DJIeMeHTBI JIOTHKH.
Onpenenenne. AkcuoMbl U TeopemMbl. JlokazaTenbecTBo. [loka3aTesnbcTBO OT NMPOTUBHOTO. Teo-
pema, oOpartHas nanHoil. [loHsTHE O PaBHOCUIBLHOCTH, CJICIOBAHUH, YHOTPEOICHUE IOTHYECKIX
CBA30K, eCiu Mo 6 mom U MOJIbKO 6 MOM Cllyyae, JOTUIECKUE CBA3KHU U, UTU.

MATEMATHUKA B UCTOPUYECKOM PA3ZBUTUHN

Hctopus ¢GopMHUpOBaHUS TMOHITHA YWCIA: HATYpajJbHBIE YHUCIA, IPOOH, HEJOCTATOYHOCTH
palMOHAIbHBIX YHUCEN JUISl TEOMETPUUECKUX M3MEPEHHM, uppaloHaibHble uyncia. CTapuHHbIE
cucteMbl 3anucu yucen. J[poou B BaBunone, Erunte, Pume. OTKpbITHE NECATUYHBIX APOOECH.
Crapunsble cucteMbl Mep. [lecsatuunble apobu um merpuyeckas cucrema mep. llosBienue
OTpULATENbHbIX yKcen U Hyns. JI. Marauukwuil. JI. Diinep.

3apoxaeHue anredpsl B Hepax apudmMeTuku. An-Xopesmu. PoxaeHne OyKBeHHOM CUMBOJIHKY.
I1. ®epma, ®@. Buer, P. Jlexapt. McTopus Bompoca o HaxoXaeHUU POpMYJT KOpHEH anredpande-
CKUX YPaBHEHMH, HEpa3pelUIMMOCTh B paauKaiax ypaBHEHUH cTeneHu, Oonbiuel yersipex. H.
Tapranss, [x. Kapaano, H. X. AGens, 3. T'anya.

N300perenne Merona KOOPIMHAT, MO3BOJISAIOLIETO NMEPEBOIUTh FEOMETPUUECKHEe OOBEKThl Ha
s3bIK anreOpsl. P. Jlexkapt u [1. ®epma. [Ipumeps! pa3nuyHbIX cucTeM KOOPAMHAT HA MIIOCKOCTH.

3amaua Jleonapao Iluzanckoro (dubonayum) o kposmkax, ywmcia PuOoHaydyw. 3agada o
IaXMaTHOM JTOCKe.

Hcroku Teopun BEpOSTHOCTEN: CTPaxoBOeE Jieno, azapTHele urpsl. 1. @epma n b. Ilackans. .
bepnymmn. A. H. Koamoropos.

Ot 3emnemepust k reomerpun. [Iudarop u ero mroma. @anec. Apxumen. [loctpoenne mpaBuib-
HBIX MHOTOYTOJILHUKOB. Tpuceknus yria. KBagparypa kpyra. Y nBoenue kyda. Mcropus uncna 1.
3omotoe ceuenue. «Hauama» EBxmuma. JI. Dimep. H. WM. JloGaueBckuii. Mctopus mnsToro
MOCTyJaTa.

Codwusmpbl, mapamoKchl

Aunredpa 7 kiaace

1. BoipakeHusi 1 ux npeodpaszoBanus. YpasHenus (19 u)

UucnoBele BBIpAXEHUS W BBIpAXEHUS C MepeMeHHbIMU. [Ipocreiinme mnpeobpazoBaHus
BbIpaXKEHUI. YpaBHEHHUE C OJJHUM HEU3BECTHBIM M €r0 KOpPEHb, JIMHEWMHOE ypaBHEHUE. Pemenue
3a/1a4 METOJ0M YpaBHEHHIA.

Heapb — cucreMaTU3UpOBaTh U 000OIMIUTH CBEJICHUS O Pe0OPa30BAHUU BHIPAKCHUM U PEIICHUN
ypaBHEHUH C OJJTHUM HEU3BECTHBIM, MOJTYYCHHbIE YUAIIUMUCA B Kypce MaTeMaTUKH 5,6 KJ1acCoB.
VYyaiuecs 10KHbI HAYYUTHCSI HAXOJUTh 3HAUECHUS YMCIOBBIX BBIPAKEHUM C IEPEMEHHBIMU NPU
yKa3aHHBIX 3HAYEHUSX NEpeMEHHbIX. Icronp30BaTh 3HaKU >,<,<,> YUTaTh U COCTABIIAThH
JIBOMHBIE HEPABEHCTBA.

BrimonHaTe pocTeiiime npeodpazoBaHus BRIPAXKEHUN: TPUBOIUTH MOJOOHBIE ClIaracMble,
pacKpbIBaTh CKOOKH B CyMMeE WJIM PA3HOCTU BBIPAKEHUIA.

Perath ypaBHeHUs BUa aX=D npu pa3nndHbIX 3HaYeHUX a U D, a Takke HECTOKHbIC
YpaBHEHUSI, CBOJSAIINECS K HUM.

Hcnonp3oBarh anmapar ypaBHEHMM i peEIlIeHUs TEKCTOBBIX 3aJad, WHTEPHpPETHUPOBATH
pesynbTaT. Mcnonb3oBaTh  MPOCTEHMIIME  CTAaTUCTUYECKHE  XapaKTepUCTUKH  (cpelHee
apudmernueckoe, pazmax, Mojia, MeIiaHa) IJs aHaIu3a psijia JAaHHBIX B HECJIOKHBIX CUTYaIUsIX
2. @ynkunu (13 49)



Oyuknus, obmacte omnpenenenus ¢yakuuu, CrocoObl 3amanus QyHkiuu. ['paduk GyHKIHH.
Oynkuusy=Kkx+bu eé rpaduk. Oynkims y=KkX u e€¢ rpadux.

Llesib — MO3HAKOMUTD YYAIIUXCS C OCHOBHBIMHU (DYHKIIMOHAIBHBIMH MOHATUSAMH U C TpaduKaMu
bynkmid y=kx+b, y=kx.

VYyamuecss JODKHBI HAyYUTHCS BBIYMCIATH 3HAYCHHs (QYHKIUH, 33AaHHOW (POPMYIIOi,
COCTaBJIATH TaOMUIB! 3HaYeHUH QyHKIHH. [1o rpaduKy GyHKINN HaXOAUTh 3HAYCHHUE (YHKIHH
M0 M3BECTHOMY 3HAYCHHIO apryMEHTa M pemaTh o0patHyro 3amady. CTpOUTh TpapuKH MpsSMon
MPONOPIMOHATIFHOCTH U JIMHEHHOW (DyHKIMHU, ONHMCHIBATh CBOWCTBA 3THX (QyHKIMA. [loHnMaTs,
KaKk BIHMSeT 3HaK KoddduimeHta KHa pacrosiokeHHue KOOPAMHATHOW IUIOCKOCTH Tpaduku
bynkmu y=kX, rae k#0? Kak 3aBucur ot 3Hauenuii Ku b B3ammHoOe pacrnonoxkenue rpadukoB
nByx GyHkuumii Bupa Y=kx+b. WurepnperupoBaTh TpadukuM peaqbHBIX 3aBHCUMOCTEH,
onuckiBaeMbIX hopmynamu Bunay=Kx, raek#0 u y=kx+b

3. CteneHsb ¢ HATYpaJbHbIM Noka3artesieM (11 u)

CreneHp ¢ HAaTypalbHBIM TOKa3aTeleM H eé cBoiicTsa. Onnounen. ®ynxmun y=x%, y=x°, u ux
rpadukH.

Heas — BbIpabOTaTh yMEHHWE BBINOJNHATH JEHCTBUS HAX CTENEHSMH C HaTypalbHBIMU
MOKa3aTessiMu.

VYuaiuecs T0/HKHBI HAYYUTHCS BBIYUCIIATH 3HAYCHUS BRIpaKeHUH Bra ", TIe - MPOU3BOJILHOE
4HCIIOo,N- HAaTypajJbHOE YHUCIIO, YCTHO M MHCbMEHHO, a TaKXe C IMOMOUIBI0 KaJbKyJsATOpA.
dopMynHpoBaTh, 3aMHUCHIBaTh B CUMBOJIMYECKON (hopMe M 0OOCHOBBIBATH CBOMCTBA CTENEHU C
HaTypaJIbHbIM MoKa3areneM. [IpuMeHsATh CBOMCTBa CTENEHU JUIsl PeoOpa3oBaHUs BBIPAKEHUH.
BbINoyHATE YMHOKEHHE OJTHOYJICHOB U BO3BEJCHHE OJHOWIECHOB B cTeneHb. CTpOUTh rpaduku
dynxmmit y=x?u y=x3. Pemars rpadudeckue ypaHeHHAX’=KX+b, X>=kx+b, rmek,b - mexoTopsie
qucia.

4. MHorouwieHbl (22 y4)

Muorounen. CinoxeHue, BBIYUTaHNE U YMHO’KEHUE MHOTOWIEHOB. Pa3ioxkeHne MHOrouieHa Ha
MHOKHUTEJIH.

Ieanb — BbIpaOOTaTh yMEHHE BBINOJIHAThH CI0KEHUE, BBIYMTAHUE, YMHOKEHHE MHOTOUYIECHOB U
pa3yoKeHne MHOTOYJIEHOB HA MHOXKHTEIIH.

VYuyamuecss AOMKHBI HAY4YMThCS 3alMChIBaTh MHOTOWIEH B CTaHIAPTHOM BHUJE, ONpPENENATh
CTEIIEHb MHOIOWIEHA. DBBINOIHATE CIOXKEHWE W BHIUUTAHWE MHOIOWIEHOB, YMHOXKEHUE
OJIHOWIEHA HAa MHOTOWIEH, BBINOJHATh Pa3jI0)K€HUE MHOIOWIEHOB Ha MHOXWTEJH, UCIONIb3Ys
BBIHECEHHE MHOXMTEN 3a CKOOKM M crnoco0 rpynnupoBkd. [IpuMmensaTs paelcTBus ¢
MHOTOWIEHAaMH TIpH pElIeHUH Pa3HOOOpa3HbIX 3aJady, B YaCTHOCTH MPH PEIIEHUH TEKCTOBBIX
3aJa4 ¢ IOMOUIbIO YpPaBHEHHH

5. ®opmyJibl COKPAIIEHHOT0 YMHOKeHus1 (21 1)

DopMyIBI (a+b)’> =a®+2ab+b?, (a—b)(a=b)=a®-b?, [(a+b)(a® Fab+b?)].
[Tpumenenue Gopmys COKpaIEHHOTO YMHOXKEHHUS K Pa3JI0KEHUIO HA MHOXKUTEIIH.

Ileab — BblpaboTaTh yMEHHE NPUMEHATh B HECIOXKHBIX CiIydasx (OpPMYJbl COKpamEHHOIO
YMHOXXEHUS A1 NpeoOpa3oBaHMs LEJIbIX BBIPOKEHUH B MHOTOYIEHBI M JUId Pa3jIOKEHUs
MHOTOYJIEHOB HAa MHOKUTEIIH.

VYuyamuecss JOJKHBI HAy4UTbCSl JIOKa3bIBaTh CHPABEAJIUBOCTh (OPMYN COKpaIEHHOTO
YMHOKEHUS, IPUMEHSTh UX B PeoOpa30BaHUM LIEbIX BBIPAKEHUH B MHOTOUIEHBI, a TAaKXKe JJIs
Pa3oKeHUs MHOTOWIEHOB Ha MHOXHTEIH. Vcnoib30BaTh pa3inyHble NMpeoOpa3oBaHMs LEIbIX
BBIpQXKEHUH MPU PELIEHUU yYpaBHEHUH, J0Ka3aTeIbCTBE TOXKAECTB, B 337adax Ha JIEIUMOCTh, B
BBIUMCIIEHUH 3HAYCHUH HEKOTOPBIX BBIPAKEHUH C MOMOIIBIO KAJIBKYJISATOpa

6. Cucremsl JTuHeHHbIX ypaBHeHui (11 1)

Cucrtema ypaBHEHH C JByMs NepeMEeHHbIMU. PerieHne cucteM JBYX JIMHEHHBIX YpaBHEHHH C
JBYMs IEpeMEHHbBIMU. Pelienue 3a1a4 METO0M COCTaBICHHUS CUCTEM YpaBHEHHUIL. .

Ilesib — MO3HAKOMUTH Y4YaIIUXCs CO CIIOCOOAMU pELICHHs CUCTEM JIMHEHHBIX YpaBHEHUH ¢ IBYMS



IIEPEMEHHBIMH, BbIpA0OTaTh YMEHUE PEIIATh CUCTEMBl YPABHEHUN U MPMEHATh UX NIPU PELLICHUU
TEKCTOBBIX 3aj1au.

VYyamuecss JOJKHBI HAaydyUThCS ONPENENATH SBISETCS JM Iapa YMCENI PELIEHUEM JTaHHOIO
ypaBHEHHS C ABYMsI nepeMeHHbIMH. HaxoauTe myTéM mepebopa Ienble pelieHus JTMHEHHOTro
ypaBHeHHsI ¢ IAByMs nepemeHHbIMH. CTpouTh rpaduk ypaBHeHus ax+by=c, raea#0 umu b#£0.
Pemrate rpaduyeckuM cmoco0OM cCHCTEMBl JHHEHHBIX YpPaBHEHUH C JByMs TEPEMEHHBIMH.
[IpumensaTh CcHOCOO MOJCTAHOBKM M CHOCOO CIOKEHHUS IPU PELIEHUH CHUCTEM JIMHEHHBIX
YpaBHEHUH C JBYMsI IEpPEMEHHbIMHU. PeliaTh TEKCTOBbIE 3a7aud, MCIOJb3ysd B KauecTBE
anreOpandeckoil MOJIENIN CUCTEMY ypaBHeHHU. VIHTepIpeTHpOBaTh pe3yinbTaT, MOJTYIeHHBIH pH
PELIEHUH CUCTEMBI

7. IloBTopenue. Pemenue 3aga4 (5 4)

3akpernseHue 3HaH!i, yMEHUI U HaBBIKOB, ITOJIyY€HHBIX HA YPOKax MO JaHHBIM TeMaM (Kypc

anreOpsl 7 Kiacca).

VYyamuecs 10JKHBI HAYYUTHCS BBIIOJIHATDH IPOCTEHIINE TPeoOpa3oBaHus BhIPaXKEHUI:
MIPUBOJIUTH OJJOOHBIE CaraeMble, pacKpbIBaTh CKOOKHM B CyMM€ MJIM Pa3HOCTH BbIPaKEHUH.
BbrumcisiTe 3HaueHHS BhIpaXKeHUH Buia a" , r1e a- MPOU3BOJIBHOE YKCII0,N- HATypaIbHOE YHUCIIO,
YCTHO U UCbMEHHO, a TaK)Ke C IIOMOIIBIO KaJIbKYIIsITopa. Jloka3piBaTh CripaBeasInBOCTb (POPMYIT
COKpAILIEHHOTO YMHOXKEHHS, IPUMEHATHh UX B IPeoOpa30BaHUM 1IEJIbIX BBIPAKEHU B
MHOTOWIEHBI, a TAKXKE IS pa3ioKEeHUsI MHOTOWIEHOB Ha MHOXKUTENH. [IpumMensTh crnoco0
MOICTAHOBKHU U CIOCOO CJI0KEHMsI TPU PEIIEHUH CUCTEM JIMHEHHBIX YPaBHEHUN € ABYMS
IIEPEMEHHBIMU

TemaTuveckoe MIIAHKPOBaHUE 7 KJIACC € Y4eTOM padodeil mporpaMMbl BOCIMTAHUS.

No Moayab BOCIUTATEIBHON NPOrpaMMbl KommuectBo

Hazpanue Tembr «IlIKoIbLHBIH YPOK»

TEMBI 4acoB
JleHn 3HaHUM.
MesxTlyHapOIHBIH IeHb PAacIPOCTPAHEHUS
IPaMOTHOCTH.
Bripaxenusi, ToxecTsa, I'on Hayky 1 TeXHONOTHH.
1 Jlenb conmmumapHoCTH B 60phOE C 19

ypaBHEHUS
Teppopu3MoM. 125 JeT co THS POKACHUS

B JI. I'onuapoga. 130 net co ans
poxnenus 1.M. Bunorpanosa. Henens
0€30MacCHOCTH JIOPOKHOTO JIBHKEHUS




OyHKIMU

WHTennexkryanbHble HHTEPHET — KOHKYPCBI
110 MaTeMaTuke. [[HIO rpakJaHCKOU
oboponsl Poccuiickoit @enepanuu.
Mexnynapoansiii aieHpb yuurens. 100-
JIETHE CO JIHS POXKACHUS aKaJleMUKa
Poccwiickoii akagemun oOpa3oBaHUs
Opanuesa [TropBsiMyukaeBuya.

13

CreneHb ¢ HATYpAIBHBIM

IIO0Ka3aTcJIEM

Henp Poccuniickoil HAyKn- TOCTHXKEHUS B
00J1aCTH MaTeMaTUKU.
WHuTennexTyaabHble HHTEPHET — KOHKYPChI
10 MaTeMaTuke. BcemMupHbIN 1€HB
MaTeMaTHKU. MeXTyHapOIHBIN 1€Hb
IIKOJILHBIX OMOMNOTEK (4b1H MOHEACTBHHIK
OKTA0pA). IIITUMUHYTKHN Ha ypoKax:
Cratuctuka u 30K MHTemekTyanbHble
WHTEPHET — KOHKYPCBHI 10 MATEMATHKE.
Jlenb HapoHOTO eAMHCTBA. JleHb MaTepu
B Poccun.

11

MHorousieHsl

200-ntetue co aus poxaeHus .M.
HocroeBckoro. MexayHapoHbIN JEHb
ciensix. IIpenMeTHpIe OJIMMIHAA B
MexayHapoaHbIN JIEHb TOJEPAHTHOCTH.
Bcepoccutickuii ypok «Mcropust cam6o».

22

(DOpMy.]'ILI COKpalli€HHOI 0O

YMHOKCHHA

HHTemnekTyaabHble HHTEPHET — KOHKYPCHI
1o MaTeMaTuke. BcemupHblil 1eHb
60pbu0bI co CITMIom. [lenpr HensectHOTO
Conpara. MexayHapoaHbINA JIEHb
WHBAIUIOB. JIeHb T0OpOBOJIbIIA
(Bomontepa). ennb ['epoeB OteuecTBa

21

CucremMbl THHEHHBIX

YpaBHEHUH

Jlenb nonHoro ocBobokAeHus JIeHnHrpaga
oT (ammmctckoii 6mokazasl (1944 rox). Jennb
poccuickoi Haykd. JleHb MaMAaTH O
poccusiHaxX, MCIOJHSBIINX  CIY)KEOHbIH
J0JT 3a  Ipenenamu OteuecTBa.
MexayHapoaHbIM JeHb POJTHOTO S3bIKA.

Jenp 3amutHuKa OTedecTtBa. BecemupHslit

11




JIeHb HMMMyHUTeTa. BceMmMupHBIH J€Hb

Ipa)X1aHCKOW 0OOPOHBI

Ypok uccnenoBanue
«HepaseHncTBo B KOCMOCEY.

MexnyHapoaHblil KeHCKHU neHb. Henens

MaTE€MaTHKH. JleHp  BOCCOEIHMHEHHUS
Kpsima ¢ Poccueil. JleHb MecTHOTrO

; HTtorosoe moBTOpEeHHE Kypca | cCaMOYINPABIECHUA. JeHb MOYXKapHON .
anredpsl 7 Kiacca OXpaHBI. MexnyHapoaHbIN JI€Hb

tpyaa.Jlens IloGenpl. MexyHapoIHBIM
JICHb CEMBbH. Henn CIIaBSIHCKOU
MMCbMEHHOCTH U KYJIBTYPBl YPOK MPOECKT:

«Bxian MmaTemMaTHKOB B OOe1y»

Hrtoro 102

Aunreopa 8 kiaacce

1. PaniuonanbHbie Apodu (23 4)
Panmonansras qpo6s. OCHOBHOE CBOMCTBO Ipo0OH, cCokpamieHune apooeit. CioxxeHne, BRBIUUTaHUE,
YMHOKEHHUE U JICTICHHE JPOOCH.

N k .
[IpeoOpa3zoBanue paloHaIbHBIX BhIpakeHull. OyHKIus Y = — U e€ rpaduk.
X

Leapb — BeIpaboTaTh yMEHHUE BHIMOIHATH TOXK/IECTBEHHBIE TPEO0OPa30BaHUs PAllMOHAIBHBIX
BBIPAKCHUM.

VYuyanuecs J0JKHBI HAaY4YHUTbHCA (1)OpMy'J'II/Ip0BaTL OCHOBHOE CBOMCTBO paHHOHaﬂbHOﬁ ,I[pO6I/I nu
IIPUMCHATD €0 IJIs Hp606p330B8.HI/IH Hp06eﬁ. BreimonHate CJIOKCHHUC, BBIYUTAHUC, YMHOXKCHUC U
ACJICHUC PAallMOHAJIbHBIX z[p06el71, a TaKOK€ BO3BCACHUC ,Z[pO6I/I B CTENEHb. BBIMOIHATH pa3JIMYHbIC
npeo6pa30BaHH;1 paiuoOHaJIbHBIX BBIpa)KeHHfI, JOKa3bIBATb TOXKACCTBA. 3HaTh CBOMCTBA

k i
byHKIMH Y= ot raek#0, u ymeth cTpouTh €€ rpaduk. Mcnosap30BaTh KOMITBIOTEP LIS
HCCIIeIOBAHUS MOJI0XKEHHsI Tpauka B KOOPAWHATHOM TNIOCKOCTH B 3aBUCHMOCTH OT K

2. Kaaparnbie kopHu (20 4)
[Tonsitue 06 nppanuoHansHOM yncie. OOmre cBeieHus O AeHCTBUTEIbHBIX YHCIIAX.

KBanpaTHblit KOpeHb, MPUOIMKEHHOE 3HAaUEHUE KBAIpaTHOTO KOpHs. CBOICTBA KBaJpaTHBIX

KOpHEH. peoOpa3oBaHMs BBIPaKEHUM, CoJiepKalIuX KBajpaTHble KOpHU. DyHKIusA Y = N

rpaduk.




Lleab — cucteMaTu3upoBaTh CBEJCHUS O PALIMOHATBHBIX YACIIAX U AaTh IPEACTaBICHUE 00
MppaMOHAIBHBIX YHCIIaX, PACIIUPUB TEM CaMbIM MOHATHE YHCIIa; BHIPA0OTAaTh yMEHUE
BBITOJIHATH MPOCTEHIIINE MPeoOpa3oBaHNs BEIPAKEHUH, COIEPKAIUX KBAPATHBIE KOPHH.

anmnecsl JOJI’KHBI Hay‘-II/ITI)Cﬂ HpI/IBOZ[I/ITI) HpI/IMepI)I paIII/IOHaJ'IBHBIX n I/IppaIII/IOHaJH)HI)IX YHUCCII.
Haxoauth 3HaueHUs apupMETUUECKUX KBAJAPATHBIX KOPHEH, UCIIOJb3Ys IIPU HEOOXOIMMOCTH
KaJIbKYSATOP. JJoKa3bIBaTh TEOPEMBI O KOPHE U3 MTPOU3BEICHUS U JPO0OH, ToxmecTBoV a2= |a],
MIPUMEHSTH UX B TPE0Opa30BaHUAX BhIpaKeHUH. OCBOOOKIATHCS OT UPPAIMOHATIHLHOCTH B

o a a
3HaMeHaTeNsIX apolei BUIIA NN
MHOXXHTECJIb 110 3HAK KOpHS[. I/ICHOHBSOBaTL KBaI[paTHBIe KOpHI/I JJIA BI)Ipa)KeHI/ISI HepeMeHHLIX

. BBIHOCHUTb MHOXHUTCIIb 34 3HAK KOPHA U BBIHOCUTD

13 reoOMeTpuYecKux 1 gusndeckux popmyin. CTpouts rpaduk GyHKINN y=\/ XH
WLTIOCTPUPOBATh Ha Tpaduke e€ CBONCTBA

3. KBaaparHbie ypaBHenusi (21 u)
KsagparHoe ypaBHenue. @opMyiibl KOpHER KBapaTHOrO ypaBHeHHUs. Teopema Buera. Pemenune

panroHaNbBHBIX YpaBHEHU. Pemenne 3aqa4, MpUBOAAIIMX K KBaAPATHBIM U PAllUOHAIIBHBIM
YPABHEHUSIM.

Leapb — BeIpaboTaTh yMEHUS peliaTh KBaJpaTHbIE YpaBHEHHUS, IPOCTEHIINE palliOHAIbHbIE
YPAaBHEHUS U IPUMEHATH U3 K PEIICHUIO 3a/1a4.

VYyamuecs 10KHBI HAYUYUTHCS pelliaTh KBaJpaTHble ypaBHeHUsA. Haxoauts moadopom KopHU
KBaJIpaTHOTO ypaBHEHUS, UCOJb3ys TeopeMmy Buera. MccnenoBars kBajpaTHble ypaBHEHHUS 110
JTUCKPUMMHAHTY U KO3 unmentam. Pemats 1poOHbIe pallioHAIbHBIE YPaBHEHHUS, CBOIS
pelLICHHE TaKUX YPAaBHEHUH C MOCIEAYIONIUM HCKIIOYEHHEM MTOCTOPOHHUX KOpHEH. Pemarth
TEKCTOBBIE 33/1a4H, UCIIOJIb3YS KBAaJIPATHBIE U IPOOHBIEC ypaBHEHUS

4. HepaBenctBa (17 4)
UucioBble HEpaBEHCTBA W WX CBOMCTBA. [lOWICHHOE CJIOKEHHME M YMHOXKCHHE YHCIIOBBIX

HepaBeHCTB. [IpumeHeHHe CBONCTB HEPAaBEHCTB K OLIGHKE 3HaueHUsl BhIpaxkeHus. JIMHelHoe
HEPaBEHCTBO C OJJHOM nepeMeHHo. CucTeMa TMHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHOIA.

Heﬂb - BLIpa6OTaTL YMCHUA PCIIATh JINHEHHEIE HCpaBCHCTBA C OJTHOM HCpCMeHHOﬁ n ux
CHUCTCMBI.

VYuaiuecs 10JDKHBI Hay‘II/ITBCH(bOpMy}'H/IpOBaTL U JIOKa3bIBaTh CBOMCTBA YMCIIOBBIX HCPABCHCTB.
Hcnonn3oBarh armapar HCEPaBCHCTB IJId OLICHKH IIOI'PCIHIHOCTH M TOYHOCTHU HpI/I6JII/I)KCHI/I$I.
Haxoguts IEPECCUCHUA U O6T>€I[I/IHCHI/IG MHOXCECTB, B YAaCTHOCTU YHCJIIOBBIX IIPOMECIKYTKOB.
Pemate nuHeliHbIe HCpPaBCHCTBA. Pemate cucteMbl TMHEMHBIX HCPAaBCHCTB, B TOM YHUCJIC TAKUX,
KOTOPBIC 3allMCaHbl B BUIC JBOMHBIX HEPAaBCHCTB

5. Crenens ¢ neJbIM nokasareJsiem (8 1)
Crenens ¢ enpIM TIOKa3aTeneM u e€ cBoiicTBa. CTaHIapTHBIN BUJT YMCIa. 3aUCh TPUOIMKEHHBIX

3HAYCHMH. I[eﬁCTBHH HaxQ HpI/I6J'II/I)KeHHLIMI/I 3HAa4YCHUAMU.

He.]'lb - C(l)OpMI/IpOBaTL YMCHHC BBITIOJIHATH JIENCTBUS HaJ CTEIICHSIMU C LEIbIMU oKa3aTciisiMu,
BBCCTHU IMOHATHUEC CTAHAAPTHOI'O BUAA YHCJIA.



VYyamuecs T0JKHBI 3HaTh ONPEICIICHUE U CBOMCTBA CTEIIEHU C LIEJIBIM II0KA3aTeIIEM.
[IpumeHATH CBOMCTBA CTENEHHU C LIEJIBIM MOKA3aTEIEM IIPU BBIITOJIHEHUH BBIYUCICHUN U
npeoOpa3oBaHmii BeIpakeHHH. VCroib30BaTh 3aMyCch YUCET B CTAHJAPTHOM BUJIC IS
BBIPKEHUS U COMOCTABIICHUS pa3MEPOB 0OBEKTOB, JIIUTEIHLHOCTH MPOIIECCOB B OKPYKAIOIIEM
MHpE.

6. D1eMeHTBI CTATUCTUKYU U TeOpuM BepositHOcTel (34 1)
[IpencraBnenne JaHHBIX B BHJIE TAOJIUI, TUarpaMm, rpadukoB.

MHO0%eCTBO, JIEMEHT MHOKECTBA, TOJAMHOXKECTBO. Onieparuu HaJli MHOKECTBAMU:
oOBeIMHEHUE, TIepeceueHue, JonoHeHne. CBOWCTBA onepanuii HaJl MHOXKECTBAMHU:
MePEMECTUTEILHOE, COUETATEIHHOE, pacipeieIuTeNIbHOE, BKIIIoUeHHs. cnonbp3oBanue
rpau4IecKOTO MPEACTABICHHS] MHOKECTB JIJIsl OTTUCAHUS PEAIbHBIX MPOIECCOB U SIBJICHUH, IPU
pelieHny 3a1ad.

I/I3MepeHHe pacccuBaHsd JaHHBIX. I[chepcm{ " CTaHAAPTHOC OTKJIIOHCHHUEC YHCIIOBBIX Ha60pOB.
Jlnarpamma paccenBaHUsI.

DOnemMeHTapHbIe COOBITHS ciydaiiHoro onbiTa. CitydaiiHble cOObITUS. BeposTHOCTH COOBITHI.
OnBbITHI C paBHOBO3MOXHBIMHU 3JIEMEHTapPHBIMHU COOBITUSAMU. CitydaiiHblil BbIOOp. CBS3b MEKIY
MaJIOBEPOSITHBIMU M MPAKTUYECKH IOCTOBEPHBIMU COOBITHSIMU B MPUPO/I€, OOIIECTBE U HAYKE.

JepeBo. CBOMCTBA NEPEBBEB: €AMHCTBEHHOCTD ITyTH, CYILIECTBOBAHUE BUCSIYEH BEPILINHBI, CBSA3b
MEX1y YMCIOM BEepIIUH U unciaoM pédep. [IpaBuno ymHokeHus. Pemenue 3aiad ¢ moMoIIbI0
rpados.

[TpoTuBomonoxHbIe cOOBITHS. Jlnarpamma Dittepa. OObeTMHEHHE U TTIEpeceUeHUE COOBITHH.
HecoBmecTHbie coObITHS. DOpMYyITa CII0KEHUST BEPOSITHOCTEH. Y CJI0BHAs BeposITHOCTD. [IpaBuiio
ymHoxeHus. HezaBucumbie coObiTus. [IpencraBienue skcriepuMeHTa B BUJIE AepeBa. Pemienue
3aJla4 Ha HaX0XJIEHHE BEPOATHOCTEN ¢ TIOMOIIBIO JIEpeBa CIy4aifHOTO SKCIIEpUMEHTA, TUarpaMm
Ditnepa.

Heap — cdopmupoBaTh yMeHHE U3BIEKaTh M MpeoOpa3oBbIBaTh HHGOPMAIHIO,
MIPEJICTaBJICHHYIO B BUJE TaOJNHUI, AUarpaMM, rpaQuKkoB, MPEACTaBIATh JaHHbIE B BUJE TaOJIHI,
yarpamm, rpauKosB.

OnuceiBaTh 1aHHBIE C MOMOIIBI0 CTATUCTUUECKUX MOKa3aTesei: CpeqHIX 3HAUYCHUI U Mep
pacceuBaHus (pa3Max, TUCHEPCUs U CTAHIAPTHOE OTKIOHEHHUE).

HaxoauTb 4acTOThI YUCIOBBIX 3HAYEHUI U YaCTOTHI COOBITUH, B TOM YHKCIIE IO pe3yJIbTaTaM
M3MepeHul 1 HaOtoICHUI.

Haxoautb BeposSTHOCTH CITy4ailHBIX COOBITHI B OTIBITaX, 3HAsI BEPOSITHOCTH JIEMEHTAPHBIX
COOBITHIA, B TOM YHCIIE B OIBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSMHU.

Hcnonb3oBath rpaduueckue MoJAeNH: AEPEBO CIYyYaHOTO SKCIEPUMEHTA, JUarpammbl
Diinepa, yuciaoBas npsmasi.

OnepupoBaTh MOHATHSMH: MHOKECTBO, IOJIMHOXECTBO, BBINOJHATh OINEPALMH HAJ
MHO>KECTBaMHU: OObEIUHEHUE, MepeceYeHue, TOMOJIHEHHE, ePEUnCIiITh JIEMEHThl MHOXKECTB,
MIPUMEHATHh CBOMCTBA MHOKECTB.

7. loBTopenne. Pemenne 3agau (13 u)
3akperuieHue 3HaHU|, YMEHUH ¥ HABBIKOB, TIOJTyYEHHBIX Ha YPOKaXx MO JTAHHBIM TeMaM (Kypc

anreOpbI 8 Ki1acca).



anumec;l AOJIKHBI HAYUYUTBHCA BBINIOJIHATD PA3JIMYHBIC Hpeo6pa3013aHI/I;1 pannoOHAJIbHBIX

BBIPKEHUH, TOKA3bIBaTh TOXkAecTBA. OCBOOOXKIATHCS OT UPPAIIMOHATHFHOCTH B 3HAMEHATEIISAX

o a
npooeit BUJIA -

a
b "Vb+vc

. BBIHOCUTb MHOXHUTCJIb 3a 3HAK KOPHSA U BBIHOCUTH MHOXXUTCJIb MO 3HAK

kopHs. CTpouTh rpaduk GyHKIUN y=vxu WLUTIOCTPUPOBATh Ha rpaduke e€¢ cBoiicTBa. Pemarh

JIMHEHHBIC HCPaBCHCTBA. Pemarts cucTeMBl TMHEHHBIX HCPAaBCHCTB, B TOM YHCJIC TAKUX, KOTOPBIC

3alMCaHbl B BUJIEC JIBOMHBIX HEPABEHCTB. [ [pUMEHATh CBOMCTBA CTENEHHU C LIEJIBIM [TOKA3aTEIIEM

IIPY BBIIIOJIHEHUH BBIUMCIICHUN U IIPe0Opa30BaHuUil BhIpaKEHUH.

TemaTnuyeckoe nuianHnpoBanue 8 Kjiacc ¢ yuerom padodeil mporpaMMbl BOCIIUTAHMSA.

TEMBI

HasBanue teMbl

Mopyab BOCHUTATENbHOU IPOrPAMMBI
«IIIKOJIBHBII YPOK»

Kommuect

BO 4aCoOB

Panmonansubie 1podu 1 Ux

CBOICTBA

JleHb 3HaHUM.

MexayHapOoaHbIN I€Hb PaCIPOCTPaHEHUS
rPaMOTHOCTH.

I'ox HayKW ¥ TEXHOJIOTHH.

Jlenb conunapHocTu B 60pb0e ¢ TEPPOPU3MOM.
125 ner co aus poxaenus B JI. ['onuaposa. 130
net co aus poxaenuss 1.M. Bunorpanona.
Hepnenst 6e3omacHOCTH TOPOKHOTO ABHKEHHUSI

23

KBanpaTHbie KopHH

HHTemneKTyaabHble MHTEPHET — KOHKYPCHI 110
MareMatuke. J{HIo rpakIaHCKO 000POHBI
Poccuiickoit @eneparuu. MexayHapoaHbII
JeHb yuutend. 100-ietre co THS pOXKICHUS
akaneMuka Poccuiickoii akajgeMun 0Opa3oBaHUs
Opnuuena [TropesiMyukaeBuya.

20

KBaI[paTHLIe YPaBHCHUS

Henb Poccuiickolt HayKu- TOCTH)KEHUS B
obnactu MateMaTUKu. WHTENIEeKTyaabHbIe
UHTEPHET — KOHKYPCHI 10 MaTeMaTHKe.
BcemupHblii 1eH MATEMaTUKH.
MexnyHapOAHbBIN AEHb IIKOJBHBIX OUOIHOTEK
(4b1i1 moHEAETEHUK OKTAOPs). [IaTUMHUHYTKY Ha
ypOKax:

Cratuctuka u 30)K. HMHremiekryaibHbIe
UHTEPHET — KOHKYPCHI 0 MaTeMaTHke. J{eHb
HapoJHOTo eauHcTBa. Jlens matepu B Poccuu.

21

Hepasencrsa

200-netue co nus poxaeHus .M.
JocTtoeBckoro. MexayHapoHbIN IE€Hb CIICIIBIX.
IIpeamerHeie onummnuanel. MexayHapoaHbIN
JIEHb TOJIEPAaHTHOCTH. Beepoccuiickuii ypok
«Hctopust cam60».

17




CreneHs ¢ LEIBIM

IIOKa3aTcJICM

WHTennexryanbHble HUHTEPHET — KOHKYPCHI 110
mMaTteMaTuke. BcemupHsiil 1eHb 60pbObI CO
CIIdowm. dens Heusectnoro Comnnara.
MexnyHapoaHbli 1€Hb HHBAIUIOB. JleHb
no0poBouibiia (BosioHTepa). Jlens ['epoer
OreuecTBa

DJIEMEHTHI CTATUCTUKA U

TEOpUHn

Henp mosHOTO OCBOOOXAEHUs JleHuHrpana
oT amucrckoit Omokanel (1944 ron). [eHn
poccuiickoi Hayku. J[eHb MmaMsaTH O pOCCUAHAX,
UCIIOJIHSABUINX CIY>KEOHBIN JIOJIT 3a Mpeaersamu
OteuectBa. MexayHapoAHBIH J€Hb POJHOTO
a3bika. Jlenp 3amuTHuKa OteuecTBa. BcemupHbIit
JICHb HMMYHHTETA. Bcemuphsiit JCHb

TpakIaHCKOW 0OOPOHBI

34

Hrtorosoe nmoBTOopeHue Kypca

anreOpsl 8 Kiacca

Ypok uccnenoBanue

«HepaBeHcTBO B KOCMOCe». MexayHapOIHbII
JKeHCKUM JeHb. Henens marematuku. JleHb
BoccoenuHenus Kpesima ¢ Poccueid. JeHn
MECTHOTO camoynpasiicHus. JleHb moxapHOU
OXpaHbl. MeXIyHapOIHbIA JeHb Tpynaa./leHb
[ToGenpl. MexayHapodHBIA JeHb ceMbU. JleHB
CJIAaBSIHCKOM MUCbMEHHOCTU U KYJIBTYPbl  YPOK

ITPOCKT: ((BKJ'Ia,Z[ MaT€MaTuKOB B no6eny»

13

Htoro

136

Anredpa 9 kiaacce

KBAJAPATUYHAS ® YHKLUSI. (22)

Heanb: pacmpuTh CBEJCHUS O CBOMCTBAX (DYHKIUH, 03HAKOMHUTH OOYUYAIOIIMXCS CO CBOMCTBAMH
U TpaMKOM KBaJpaTUYHOU (QYHKIUH.

B Hayane Tembl cucTeMaTU3UPYIOTCS CBeAeHUS 0 QyHKUUAX. [IOBTOPSAIOTCS OCHOBHBIE MOHSTHS:
¢byHKIMS, apryMeHT, 001acTh onpeneneHus GyHKkuuu, rpaguk. J[aroTcs noHsATHS 0 BO3pacTaHUU
U yObIBaHUM (YHKIMH, MPOMEXKYTKAaX 3HAKOMOCTOSHCTBA. TeM caMbIM co3jaeTcs 0aza ams
YCBOEHHsI CBOMCTB KBaJIpaTUYHOM U CTETIEHHOH (DYHKIIMM, a TaKkKe JUIsl JaJlbHEHIIero yriyoiaeHus

(GYHKIMOHATIBHBIX TPEICTABICHUN NPU U3YyYEHUH Kypca anredpsl U Hayall aHaIu3a.

IloaroTOBUTENBLHBIM IIATOM K HN3YYCHHUIO CBOMCTB KBaﬂpaTHQHOﬁ (I)yHKI_II/II/I SABJIICTCA TaKXKE
PacCCMOTPCHUEC BOIIPOCA O KBAAPATHOM TPECXUIICHEC U €I'0 KOPHAX, BBIICIICHUU KBaJApaTa JABYy4JICHA

U3 KBAJAPATHOI'O TPEXWICHA, PA3JIOKCHUU KBAAPATHOI'O TPEXYJICHA HAa MHOKXUTCIINU.




Usydenne KBaapaTH4IHON (QYHKIMM HAYMHAETCS C pacCMOTpeHHs QYHKIUM y=ax2, eé CBOICTB U
ocobeHHOCTeH rpaduka, a TakKe APYTUX YACTHBIX BUAOB KBAJIPATUYHOW (PyHKIMU — (QYHKIHUU
y=ax?+n, y=a(x-m)%. DTu CcBeleHHs HUCIONB3YIOTCA TNIPM HM3Y4EHMH CBOMCTB KBaJpaTHUHOI
dynkimu obuiero Buaa. BaxHo, 4To6bl 06ydaroHecs HOHMIM, 4T0 TpaduK GyHKIUN y = ax> +
bx + ¢ MoxeT ObITh NONydeH u3 Tpaguka (GYHKIMH y = ax>c TOMONIBIO JBYX
napalenbHBIX HepeHocoB. IIpuémbl mocTpoeHus rpaduka ¢yHkumm y = ax’+ bx + ¢
oTpabaThIBAlOTCSl HAa KOHKPETHBIX NpuMepax. lIpum 3ToM oco0oe BHUMaHHE CIeIyeT YIACIUTh
(dbopMUpPOBaHHIO y 00YJAIONIUXCS YMEHHS YKa3bIBaTh KOOPAMHATHI BEPLIMHBI 11apadoJIbl, €€ 0Ch
CUMMETpUH, HallpaBJIeHUE BETBEH 1apaloJIbI.
[Ipn m3ydyeHun 3TOM TeMbl JajibHEHIIEEe Pa3BUTHE IOJy4aeT YMEHHME HAXOJWUTh O Tpaduky
MIPOMEKYTKHA BO3PACTAHUS M YObIBaHHMS (DYHKIMH, a TAaKXKe MPOMEXKYTKH, B KOTOPBHIX (DYHKITUS
COXpAaHsSET 3HaK.
OGy4aromiecs: 3HAaKOMSITCSI CO CBOMCTBAMU CTETIEHHON (QYHKIUU y=X" IIPH YETHOM U HEYETHOM
HaTypaJlbHOM IIOKa3arene n. BBoaurcs moHsTHE KOpHA N-ii cteneHd. OHU  HOJTy4yaroT
MIPE/ICTaBICHUE O HAX0XJACHUU 3HAUEHUI KOPHS C TOMOUIBIO KAJIbKYJIATOPA, IPUYEM BbIpabOTKa
COOTBETCTBYIOIINX YMEHHI HEe TpeOyeTcs.
Oynkuus. Cpoiicta pyHkiuil. KBagpaTHslii TpexusieH. Pa3noxkeHne KBaJIpaTHOTO TPEeX4uieHa Ha
MHOXUTeIH. DyHKIUS y=ax2+BX+c, ee rpaguk u cBoiicTBa. CreneHHas GyHKUHS.
YPABHEHMSI U HEPABEHCTBA C OJJTHOM TIEPEMEHHOM (14)

Heab: cucreMatu3upoBath U OOOOIIUTH CBEIEHUS O PEIIEHUM IIeNIbIX YpaBHEHUU C OJHOMU
TIlepeMeHHo#, chOpPMHUpPOBATH YMEHHE PelIaTh HepaBeHCTRA BUa ax’ + bx + ¢>0, ax? + bx + ¢<0,
rae az0
B 31011 Teme 3aBepiaeTcs n3ydeHrne palMoOHAIbHBIX YPaBHEHUH C OJIHOW NepeMEHHOM. B cBsi3H €
ATUM TIPOBOJUTCS HEKOTOpPOE 000OIICHHE W YIIIyOJIeHHE CBeleHUW 00 ypaBHEHUsX. BBomsarcs
MOHATHUS LEJIOT0 PAIMOHAIBHOIO ypaBHEHMs M ero cremneHu. OOywaromuecs: 3HaAKOMATCA ¢
pELICHUEM YpaBHEHUW TPEThEU CTENEHWM M YETBEPTOW CTENEHH C MOMOIIBIO PA3JIOKEHHS Ha
MHOKUTEIN W BBEJCHUSI BCIIOMOTATEIbHOW MEpPEeMEHHOW. MeToa pelieHus YpaBHEHUH IMyTeM
BBEJICHHUS BCIIOMOTaTEIbHBIX MEPEMEHHbIX OyJeT IIMPOKO HCIOJb30BaThCs AalbHEHIIEM IPU
pEeLIeHNH TPUTOHOMETPUUYECKHX, JIOTapU(PMUUECKUX U IPYTUX BUJIOB YPAaBHEHUH.
dopMHupoBaHNEe YMEHHMiI pelaTh HepaBeHCTBA BUIA ax’ + bx + ¢>0 ax?+ bx + ¢<0, rue aZ0,
OCYIIECTBIISICTCS C ONOPOH Ha CBEJEHMsI O Ipaduke KBagpaTHUHOM (YHKUIUHM (HaIlpaBlieHHUE
BETBeH apaboJibl ee PacioioKEeHHE OTHOCUTENBHO ocu OX).
OOyuaromuecss 3HaKOMSTCS C METOJAOM MHTEPBAIOB, C IOMOIIbIO KOTOPOIO pEIIAITCs
HECJIOKHBIC PALIMOHAJIBHBIC HEPABEHCTBA.
Ienbie ypaBHeHUs. JIpoOHbIE paliioHalIbHbIEe YypaBHeHUs. HepaBeHCTBa BTOpPOIi CTeneHu ¢
OJTHOU MepeMeHHOW. MeTo 1 MHTEPBAJIOB.

YPABHEHUSI U HEPABEHCTBA C IBYMSI HIEPEMEHHBIMMU (17)
Ilesn: BIpaboTaTh yMEHHE pellaTh HNPOCTEHIINE CHUCTEMBbI, COJIEpIKalllle YpaBHEHHE BTOPOH
CTENEHU C JBYMs IIEPEMEHHBIMH, U TEKCTOBBIE 33/1a4 C IIOMOILIBIO COCTABIECHUS TAKUX CUCTEM.
B nanHoli TemMe 3aBeplIaeMcs U3y4EHUE CUCTEM YPaBHEHUH C ABYMs IepeMeHHbIMH. OCHOBHOE
BHHMAHHUE YyJIEIsIeTCd CHCTEMaM, B KOTOPBIX OJHO M3 ypaBHEHWI IEPBOM CTEIEHM, a JPYroe
BTOpoil. M3BecTHBIH 0OyyarommMmcs Ccrnoco0 TMOJCTAaHOBKM HAaXOIUT 37ech JajlbHeiliee
IIPUMEHEHHE U TIO3BOJISIET CBOAUTD PEIIEHUE TAKUX CUCTEM K PELIEHUIO KBaJPaTHOTO YPAaBHEHUS.
O3HakomiieHHE OOYyYaroUIUXcs C MPUMEpPaMU CHCTEM YpaBHEHMH C JBYMS MEPEMEHHBIMHU, B
KOTOpPBIX 00a ypaBHEHUS BTOPOM CTENEHM, JIOJDKHO OCYHIECTBIATbCA C JIOCTaTOYHOU
OCTOPOHOCTBIO U OTPAHNYMBATHCS IPOCTEUILIMMU IIPUMEPAMH.
IIpuBnedyenne uW3BECTHBIX oOOy4aromuMcsi TrpaduKOB TO3BOJISET TPHUBECTH MPUMEPHI
rpauuecKoro perieHus cucteM ypaBHeHHH. C OMOIIbIO TpadMuecKuX MpeICTaBICHHH MOXKHO
HarJsIHO TOKa3aTh OOyYaroIMMCs, YTO CHCTEMBbI JIBYX YPaBHEHHUH € JBYMs INE€peMEHHBIMU
BTOPOM CTENEHN MOTYT UMETh OJIHO, 1Ba, TPH, YETHIPE PELICHUS WX HE UMETH PEIICHUI.



PazpaGoTanHplii MaTeMaTHYECKW ammapar MO3BOJSET CYHIECTBEHHO pACIIUPUTh Ki1acc
COJIepKATENBbHBIX TEKCTOBBIX 3a/a4, PEIIAEMBIX C IIOMOIIBIO CUCTEM YPAaBHEHUIA.
VYpaBHeHHe ¢ ABYMsI IEpEeMEHHBIMU U ero rpaduk. CucTeMbl ypaBHEHUIH BTOPOI CTEIICHH.
Pemrenue 3aaa4 ¢ MOMOIIBIO CUCTEM YpaBHEHUM BTOpPOH creneHu. HepaBeHCTBa ¢ AByMs
IIEPEMEHHBIMU U UX CUCTEMBI.

MNPOI'PECCH (15)
Heasb: nate moHATHS 00 apuPMETHUECKON M TEOMETPUUYECKOW IMPOTPECCHAX KaK YHUCIIOBBIX
MIOCIIEI0BATEIBHOCTSIX 0CO00r0 BUAA.
[Ipu u3yueHnn TeMbl BBOJUTCS IMOHATHE MIOCIEA0BATEIIBHOCTH, PAa3bsCHAETCS CMBICI TEPMUHA «N-
1 YI€eH NOCJe10BaTEIbHOCTHY, BbIpa0aThIBAETCS YMEHUE UCII0Jb30BATh HHEKCHOE 0003HAUYEHHE.
OTU CBENEHUS HOCAT BCIOMOTATEIbHBIM XapakTep M MCIOJb3YIOTCS IS HU3Y4YEHHUS
apu(mMeTryecKoil 1 reoMeTpUUECKO MPOrpeCcCUl.
Pabora ¢ gopmynaMu n-ro 4ieHa U CyMMBI HEpPBbIX N YJIEHOB MPOTPECCHUil, TOMHUMO CBOETO
OCHOBHOTO  HA3HAY€HMs, IMO3BOJSAET HEOJHOKPATHO BO3BpAllaTbCi K  BBIYUCIICHUAM,
TOKJIECTBEHHBIM MTPE0OPa30BaHUSIM, PELLIEHUIO YPaBHEHUH, HEPABEHCTB, CUCTEM.
PaccmaTtpuBaroTcsi  XapaKTepUCTHYECKHE CBOMCTBAa apu(METHYECKOM U TIeOMEeTpUYEeCcKOn
MIPOTPECCUM, YTO MO3BOJISET PACIIUPUTD KPYT IIPeAaracMplx 3a/1a4.

Apudmernueckas u reoMmerpuueckas nporpeccuu. @opmyibl N-ro 4wieHa U CyMMbI IEPBHIX 1."
4JIeHOB Iporpeccun. beckoHeyHo yObIBatoIasi reoMeTpuiecKast Iporpeccus.
3JJEMEHTBI KOMBUHATOPUKHU U TEOPUU BEPOSITHOCTEM (34)

[IpencraBnenue AaHHBIX B BUAE TAOIUIl, AMArpamM, rpauKoB, HHTEPIPETAIHS JaHHBIX.
Urenue u noctpoeHue Tadiull, 1uarpamm, rpakoB MO peaabHbIM JaHHBIM.

[TepectanoBku u dakropuan. Codyeranuss U 4uciao codyetaHuil. TpeyroapHuk [lackans.
Pemenue 3aaay ¢ ucnosib30BaHUEM KOMOMHATOPUKH.

['eomeTrpuueckas BeposiTHOCTh. CiydallHBINH BBIOOP TOUYKH W3 (PUTYpPHI HA TUIOCKOCTH, U3
OTpPE3Ka U U3 IyTU OKPYKHOCTH.

UcnwiTanue. Yenex u Heynada. Cepus UCHBITaHUN 10 TiepBOro ycnexa. Cepusi UCIIbITaAHUI
bepnymu. BepostHocTu coObITHI B cepuu HcibITaHUK bepHyy.

CnyuaiiHas BeJIMYMHA M pacHpeleseHue BEeposATHOCTEH. MareMaThuueckoe OKUJAaHUE U
mucnepcusi. [IpuMepsl MaTeMaTHYECKOTO OXUAAHUS KaK TEOPETHYECKOTO CPEJIHEro 3HAYEHUS
BEJINYMHBI. MaTeMaTHuecKoe OKUJaHUE U JUCHIEPCHS CIIyYalHOW BEJTUYMHBI «UUCIIO YCIIEXOB B
cepuu UcHbITaHUuM bepHymm.

[TonsiTre o 3akoHe GoJbIIKMX yncen. Mi3MepeHre BEposITHOCTEH ¢ MOMOILbIO YacToT. Posb u
3HaYeHHUE 3aKOHa OOJIBIIUX YHCEN B IPUPOJIE U 0OIIeCTBE.

Heab: BeipakboTaTh  yMEHUE  H3BJIEKaTh W [peoOpa3oBbIBaTh  HMH(OPMALHUIO,
MIPEJICTABJICHHYIO B PAa3IMYHBIX HCTOUYHUKAX B BUJIE TaONHUII, AUarpaMm, TpauKoB, MPEACTaBIsATh
JAHHBIC B BUJIE TAOIUII, AHarpaMm, rpadukos.

Pematp 3amaun opraHH30BaHHBIM TEpeOOpPOM BAPHAHTOB, a TAKXKE C HCIOJIb30BAHHEM
KOMOWHATOPHBIX MPABUI U METOJIOB.

Hcnonb3oBare onucaresbHble XapaKTEPUCTUKU U1 MaCCUBOB YMCIIOBBIX JAHHBIX, B TOM
YUCIIE CPEAHUE 3HAYEHUS U MEPBI paCCEUBAHMUS.

Haxoauth 4acToThl 3HaUYE€HUH U 9aCTOTHI COOBITHS, B TOM YHCIIE TIONB3YSICh pe3yIbTaTaMU
MPOBEIEHHBIX U3MEPEHUI U HAOTIOACHUN.

HaxoauTh BEpOsITHOCTH CITy4ailHBIX COOBITHI B U3YYE€HHBIX OIBITaX, B TOM YHCIIE B OMBITaX
C PaBHOBO3MOXKHBIMU AJIEMEHTAPHBIMU COOBITHSIMH, B CEPUSX UCIBITAHUHN JI0 NIEPBOTO yCIeXa, B
cepusiX UCIbITaHUN bepHyiu.



HNwmets npencraBieHue 0 C1y4aiHOM BEJMYUHE U O PACTIPEACIICHUN BEPOATHOCTEM.
Nmets mpescTaBiieHre O 3aKOHE OOJIBIIMX YMCEN KaK O MPOSBJICHUU 3aKOHOMEPHOCTHU B
CIIy4aifHON M3MEHYMBOCTHU M O POJIM 3aKOHA OOJIBIINX YHCEN B IPUPOJIE U OOIIECTBE.

IMoBTOpeHue.(34)
Leas: [ToBTopenue, 0000IIeHNE U CUCTEMAaTH3AIMS 3HAHUN, YMEHHI M HABBIKOB 32 KypC anreOpbl
OCHOBHOM 00111€00pa30BaTEILHOM IKOJIBI.



TemaTn4eckoe IJIAHUPOBaHUE 9 kiaacc ¢ yueroMm paﬁoqeifl nporpaMmmasl BOCIIMTAHUS.

TEMBI

HasBanue teMbl

MopayJb BocnuTaTeIbHON MPOrpaMMbl
«IIIKOJIBHBII YPOK»

KommuectBo

qacoB

KBanparuanas GpyHKIuS.

JleHb 3HaHUM.

MexayHapoaHbIi 1€Hb
pacrpoCcTpaHeHHsI TPAaMOTHOCTH.

['ox HayKu 1 TEXHOJIOTHH.

Hens conunapHocT B 60pnoe ¢
TeppOpU3MOM. 125 et co AHS POKIACHUS
B JI. 'onuaposa. 130 net co qust
poxnenus .M. Bunorpanosa. Hegenst
0€30MacHOCTH JOPOKHOTO

NBUXKEHUS. IHTeIUIeKTyalIbHbIE HHTEPHET
— KOHKYPCBI 110 MaTeMaTuke. JIHro
rpakIaHcKoi 00opoHbl Poccuiickoit
denepanuu.

22

YpaBHEHHUS 1 HEPABEHCTBA C OJTHOMN
MepEeMEHHO N

MexnyHapoaHslii 1eHb yautens. 100-
JIETUE CO JTHS POKJICHUS aKaJeMHKa
Poccuiickoii akagemun 0Opa3oBaHUs
OpnuueBa [TropBsiMyukaeBuya./leHb
Poccuiickoil HayKu- JOCTUKEHUS B
007aCTH MAaTEMAaTHKH.
HHTennekTyaabHble HHTEPHET —
KOHKYPCHI 110 MaTeMaTuKe. BceMupHbIii
JIEHb MaTeMaTUKU. MeXayHapoHbIN
JIEHb ITKOJIBHBIX OMOINOTEK (4b1H
MOHECIBHUK OKTAOPS). [IaTUMUHYTKH
Ha ypOKax:

14

ypaBHeHI/IH 1 HEPABCHCTBA C IBYMS
IICPEMECHHBIMU

Craructuka u 30X.
WHTemiekTyanbHble UHTEPHET —
KOHKYpCHI 110 MaTeMaTuke. /leHb
HapOJHOTrO eAUHCTBA. [leHb MaTepH B
Poccun.200-netue co qHA pokaeHus
®.M. JloctoeBckoro. MexayHapoaHbIN

JACHDb CJICIIBIX. Hpe,[[MeTHLIC OJIMMITHaAbI.

MexayHapOoaHbIN 1€Hb TOJIEPAHTHOCTH.
Bceepoccuiickuii ypok «Mcropust cam0o».

17

Apugpmerrueckas ¥ reoMeTpuyecKas
Iporpeccun

WNHTennexkryansHble HHTEPHET —
KOHKYPCHI 10 MaTeMaThke. BceMupHBbIi
nenb 60pb0b co CITUIom. Jlenpb
Heussectnoro Conpgara.

15




MexayHapOoaHbIN I€Hb HHBAJIAIOB.
Jenn noOpoBoibiia (BoioHTepa). JeHb
I'epoeB OteuectBa

DneMeHThl KOMOMHATOPUKH U Teopuu | JleHb MOJIHOTO OCBOOOXKICHUS 34
BEpOATHOCTCH Jlenunrpana OT (armmucTCKoi
omokansl (1944 ron). Jlenp poccuiickoit
Hayku. JleHb maMaTH O pPOCCHSHAX,
UCTIOJHABIINX  CIYXEeOHBIH JOJNT  3a
npenenamu OteuectBa. MexayHapoaHbII
JICHb POJHOTO si3bIKa. JleHb 3aluTHHKA
OreuectBa. BcemupHhbiit JIeHb

VMMYHUTETA. Bcemupssi JICHb

rpaXkKJaHCKOM 000POHBI

[ToBTOpEHUE Ypok uccnenoBanue 34
«HepaseHcTBO B KOCMOCE».
MexayHapoaHsIi YKEHCKHI JIEHb.
Henens MaTEMaTHKH. Henn
BoccoenuHenus Kpeima ¢ Poccueit. Jlenn
MECTHOTO caMOYITpaBJICHUSI. JleHb
6 MOXapHOU OXpaHbl. MeXayHapOAHBII
JIEHb Tpyna.Jleap TToOempr.
MexnyHapoaHbelii  1eHb cembu. JleHb
CJIaBSIHCKOW TMHUCBMEHHOCTH U KYJIbTYPhI
Ypok mpoekt: «Bkiag mareMaTHKOB B

nooeay»

Hroro 136

reomerpus 7 KJjacc

1. HayaabHble reomMeTpuyeckue cBeaenus (124)

[Ipocrteiine reomeTpudeckue GUryphl: ipsimasi, TOUKa, OTPE30K, JIyd, yroi. [TloHsTHe paBeHCTBa
reomeTpuyeckux ¢uryp. CpaBHEeHHE OTPE3KOB U YrioB. M3mepeHune oTpe3KoB, AJIMHA OTpPE3Ka.
N3mepenue yrnoB, rpajaycHas Mepa yria. CMeXHbIE U BEPTUKAJIbHBIE YTJIbl, UX CBOMCTBA.
IlepnenaukynsipHbie NpsiMbIE.



OcHoBHas llenp - cucteMaTU3upoBaTh 3HAHUS YYalIUXCS O IMPOCTEHIINX I'€OMETPUUYECKUX
(urypax u ux cBOMCTBaX; BBECTH IIOHATHE paBEHCTBA QuUTyp.

B nanHOM Teme BBOISATCSA OCHOBHBIE TI'€OMETPUYECKHUE IIOHATHS U CBOMCTBA IPOCTEHIINX
reoMeTpuyeckux (GUryp Ha OCHOBE HAIJSAHBIX MPEICTABJICHUMN ydalIuxcs MyTeM OO0OOImIeHUs
OYEBHIHBIX WM HM3BECTHBIX M3 Kypca MaTeMaTHKU 1-6 KJIaccoB TeOMETPHUUYECKHX (PaKTOB.
[TonaTtue akcuoMbl Ha HayaJbHOM »JTamne OOydYeHHUsT HE BBOJMTCS, U CaMHM AaKCHUOMBI HE
dbopmynupyrorcs B siBHOM Buae. HeoOxoaumple MCXOAHBIEC TOJIOKEHUSI, HA OCHOBE KOTOPBIX
W3Y4alOTCsI CBOWCTBA TIE€OMETPUYECKUX (uUryp, NTPHUBOAATCS B ONHUCATEIHLHOH (Qopwme.
[IpyHIMIIMAaNTbHBIM MOMEHTOM JIaHHOW TEMBbl SBJISIETCS BBEJICHHE M[OHSTHS pPaBEHCTBA
reoMeTPUYECKUX (PUTYp Ha OCHOBE HArJISITHOTO MOHATHS HaJIOKeHUs. OnpenesieHHOe BHUMAaHHE
JIOJKHO YIEJSIThCS NPAaKTUUECKUM IIPUIIOKEHUSIM F'€OMETPUUECKUX TTOHSITUH.

2. Tpeyroabuuku (204)

TpeyronpHuk. IIpusHaku paBeHCTBa TpeyroabHUKOB. Ilepnenaukyissp k npsMmoil. Mennassl,
OUCCEKTPUCHI U BBICOTHI TpeyrojbHUKa. PaBHOOEIpEHHBIN TPEYTroJbHUK U €r0 CBOMCTBA. 3aJl1auu
Ha NOCTPOEHUE C MOMOIIbIO IUPKYJIS U JIMHEHKH.

OcHoBHas llenp - BBECTH IIOHSITHE TEOPEMBI; BBIpAOOTaTh YMEHHE JOKa3blBaTh PAaBEHCTBO
TPEYTOJILHUKOB C TOMOIIbIO N3YYE€HHBIX IPU3HAKOB; BBECTHU HOBBIM KJlacc 3a7a4 - Ha HOCTPOSHUE
C IOMOIIBIO IUPKYJISL U JTUHEHKHU.

[IpusHaku paBeHCTBa TPEYTOJBHUKOB SIBJISIOTCS OCHOBHBIM paOO4YMM ammapaToM BCEro Kypca
reomeTpuu. JlokazaTenbCTBO OOJBIIEH YACTH TEOPEM Kypca M TaKKe pelleHHEe MHOTHUX 3ajiad
MMPOBOJIUTCS MO CIEAYIOIEH cXeMe: MOUCK PaBHBIX TPEYTOJILHUKOB - 00OCHOBAaHUE UX PABEHCTBA
C NOMOIIbI0 KaKOro-TO NpHU3HAKa - CIEACTBHUS, BBITEKAIOIIUE M3 PABEHCTBA TPEYT'OJILHHUKOB.
[IpumeneHne NMpU3HAKOB PABEHCTBA TPEYTrOJbHUKOB IMPH PEIIEHHUM 3aJad JaeT BO3MOXKHOCTH
IMOCTETIEHHO HAaKaIUIMBaTh OIBIT IPOBEAEHUS JOKa3aTelbHbIX paccyXJeHuil.Ha HadanpHOM
Tane u3y4YeHUsT W M[PUMEHEHUs IIPU3HAKOB PAaBEHCTBA TPEYTrOJbHUKOBIEIECOOOpa3HO
HUCIIOJb30BaTh 3a/1a4HU C TOTOBBIMH YEPTEKAMHU.

3. [lapayutenbHbie npsambie (114)

Ilpy3zHakyu nmapauieIbHOCTH  OPSIMBIX. AKCHOMa TapajjieJibHbIX  OpsiMbiX. (CBolicTBa
napauieabHbIX OPSIMBbIX.

OcHoBHas llenp - BBECTH OJTHO M3 BaXXHEUIINX MOHATUN IMOHATHE MapaJuleIbHbIX NPAMBIX; OAaTh
MepBoOe MpeicTaBiIeHre 00 akcuoMax U aKCHOMaTHYE€CKOM METOJI€ B TEOMETPUH; BBECTU aKCUOMY
napajuieabHbIX OPSIMBbIX.

[Ipu3zHaku U CcBOMCTBa MapaUIeIbHBIX IPSIMBIX, CBSI3aHHBIE C yrjaMH, OOpa30BaHHBIMHU IpPHU
MepeceyeHnu  JABYX  TNPSIMBIX  CeKyllel  (HaKpecT  JIeKalluMH,  OJIHOCTOPOHHUMH,
COOTBETCTBEHHBIMH ), IIUPOKO HCHOJB3YIOTCS B JaJdbHEHIIEM MPU U3YyYECHUU YETHIPEXYTOJIbHU-
KOB, OJIOOHBIX TPEYTOJbHUKOB, IIPU PEILIEHUHU 3aJ1a4, a TAK)KE B KypCe CTEPEOMETPHH.

4. CooTHOLIEHUsI MeXJAy CTOPOHAMM M YIjJaMu TpeyrojbHuka. IIpsiMmoyroJsibHbie
TPeyroJabHUKH. (204)

Cymma yrioB TpeyroiabHuka. COOTHOILLIEHHUE MEXAY CTOPOHAMU M YIJIAMU TPEYroJbHUKA.
HepasenctBo TtpeyroapHuka. IIpsiMmoyrojibHele TpEYrojJbHUKH, HX CBOMCTBA W MNPU3HAKHU
paBeHcTBa. PaccTossHUE OT TOYKH OO0 IpsiMOM. PaccTosiHue Mexay napaiedbHbIMU NP MbIMU.
I[TocTpoeHnue TpeyrojbHUKa N0 TPEM BJIEMEHTAM.

OcHoBHas llenp - paccMOTpeTh HOBBIE MHTEPECHBIE U BA)KHBIE CBOMCTBA TPEYTrOJBLHUKOB. B
JTAHHOM TeME JIOKa3bIBAETCs OJHA U3 BAXKHEHIIMX TEOPEM I'€OMETPHUHU - TEOPEMA O CYMME YIJIOB
TpeyrojbHuKa. OHa MO3BOJISIET 1aTh KJIACCU(PUKALIMIO TPEYTOJIBHUKOB 110 yriiaM (OCTPOYTOJIbHBIH,
NPSIMOYTOJIbHBIN, TYNOYTOJbHBIM), a Tak)X€ YCTAaHOBUTh HEKOTOpPBhIE CBOWCTBA M NPU3HAKHU
paBeHCTBa NPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.

IlonsAaTHE paccTOSIHUS MEXIAYy MapajleJbHBIMH NPSAMBIMHA BBOJUTCS HAa OCHOBE JOKa3aHHOU
MIPEIBAPUTEIBHO TEOPEMBI O TOM, YTO BCE€ TOYKHM KaXAOM M3 JABYX IapaJUIECIBHBIX IPSIMBIX
paBHOyJaJ€Hbl OT JApPYroid NOpsiMOW. OTO MNOHATHE WIPAcT BaXHYIO pOJb, B YacCTHOCTH
HUCHOJIB3yETCs B 3a7]a4ax Ha IIOCTPOECHHUE.

IIpu peuieHuu 3aga4 Ha IOCTPOEHUE B 7 KJIACCE CIEAYET OTPAaHUUYUTHCS TOJIBKO BBIIIOJIHEHUEM U
OMMCAaHUEM IOCTPOEHUSI HMCKOMOH (urypbsl. B OTIeapHBIX CiydasiX MOXKHO IPOBECTH YCTHO
aHaJIM3 U JO0Ka3aTeJIbCTBO, a BJIEMEHTHI HCCJIEAOBAHUS JOJKHBI NPUCYTCTBOBATH JIMIIL TOTAA,



KOI'Jla 9TO OT'OBOPEHO yCJIOBUEM 3aJ1aUM.
5. IloBTopenue. Pemmenue 3aga4 (S4)
TemaTnueckoe NJIaHMPOBaHMe 7 KJIACC ¢ y4eTOM padoyeil mporpaMMbl BOCIUTAHMSL.

Moayab BociMTATEIbHOM Komnuec

Ha3Banue Tembl NPOrpamMMbl TBO
TEMBI
«IIIKOJIBHBIH YPOK» 4acoB

JleHb 3HaHUM.

MexnyHapoaHbIi JICHb
pacnpocTpaHeHus: TPAMOTHOCTH.
'ox Hayky ¥ TEXHOJIOTHH.
HavanbpHbie Jenb conumpapHoctTh B O0prOe C
1 TECOMETPUYECKUE TeppopusmoM. 125 ner co mms | 12
CBEICHHUSA poxnenus B JI. 'oruaposa. 130 et
co THS pOXIeHUSA .M.
BunorpagoBa.  MexayHapoJHBII
JIeHb JKECTOBBIX fA3bIKOB. Henens

0€30MacHOCTH JOPOKHOTO JBUKEHUS

[enb Poccuiickoit HayKU-
OCTHKEHUS B oOnactu
MaTeMaTuku. MHTemeKkTyanbHbIe
UHTEPHET —  KOHKYPCHI o
2 TpeyroysbHUKH 20
MareMaThke.  BceMUpHBIH JIeHb
MaTEMAaTHKH. Mex1yHapOAHbII

JIEHb MIKOJIBHBIX OMOJIMOTEK

(4b11 TOHETETTLHUK OKTSOPS).

[IpeameTHsbIE OJIMMITUA/BI.
MexayHapoaHblii JIeHb
TOJIEpAaHTHOCTH.  Bcepoccuiickui
3 [TapanensHbIe IPSIMBIC 11
ypok «Hctopuss cambo». J[leHb
Hauana HropuOeprckoro mpoiiecca.

Henb Marepu B Poccun.

I/IHTCHHGKTyaHBHLIe HUHTCPHET —

CooTHOIIEHHE MEXKIY KOHKYPCHI o MaTeMaTHKe.
4 CTOPOHAMH U yIilaMu Beemupnbiii  genp  G6ops0br  co | 10
TpeyrojibHUKa CIIM[dom. J[lenp HewussecTHOro

Conpmara. MexyHapoaHBIH JEHb




uHBanUI0B. JleHb 10OpOBOIBIA
(BoJIOHTEDA). Jenn I'epoes

OreuecTBa

JleHb  TIOJIHOTO  OCBOOOXKICHUS
Jlenunrpana OT
damuctckoir 61okanst (1944 ron).

Henb poccuiickoii Hayku. JleHb

aMATH 0 pOoCCHsiHax,
[IpssMoyronbHbIE UCIOJIHSABUINX CIYKEOHBIN JONT 3a

5 10
TPEYrOJIbHUKH npeaeraMu Orteuectsa.

MexayHapoaHslii  JI€Hb POJHOTO
SI3BIKA. eHpb 3alUTHUKA
OreuectBa.  BceMupHBI  JI€HB
UMMyHUTETa. BcemupHblli J1€Hb

TpakIaHCKOW 0OOPOHBI

Henb [lobenpl. MexayHapoaHbIi
JIeHb ceMbH. JleHb CIaBSHCKOU
6 [ToBTOpEeHME MACbMEHHOCTH U KYJIBTYPHl YPOK | 5
npoekt: «Bkiag MaremMaTHKOB B
nooemay»

Hroro 68

reomerpus 8 kiacc

1. YerbipexyrojgbHuku (144)

MHOroyroiabHHUK, BBIOYKJIBIH MHOIOYTOJbHHUK, 4YeThIpexyrojbHuk. Ilapamnenorpamm, ero
CBOHWCTBa W mpu3Haku. Tpanenws. [IpsMoyroabHUK, pomM0O, KBaapaT, ux cBoWctBa. OceBas u
LIEHTpaJjibHass CUMMETPHUHU.

OcHoBHas llens - u3yuynTh HanOoJiee Ba)KHBbIE BHUJbl YETHIPEXYTOJHLHUKOB - MapaluieorpaMM,
MPSMOYTOJILHUK, POMO, KBaJpaT, TpaIreluio; AaTh IpeJcTaBieHue o ¢purypax, o01aaarimx oce-
BOM WJIM LIEHTPAJIbHOW CUMMETpPUEH.

JokazaTenbcTBa OOJBIIMHCTBA TEOPEM JAaHHOW TEMbI M PEIICHHUS MHOTHUX 3a7lay MPOBOISITCS C
MOMOIIBIO MPU3HAKOB PaBEHCTBA TPEYTr'OJbHUKOB, MO3TOMY IMOJIE3HO HX IMOBTOPUTH B Haualie
U3y4YE€HUS] TEMBI.

OceBas U IeHTpadbHasi CHMMETPHUU BBOJISITCS HE KakK ITpeoOpa3oBaHUe TNIOCKOCTH, a Kak CBOMCTBA
reoMeTpUYECcKUX (UTYp, B YAaCTHOCTH YETHIPEXYTOJIbHUKOB. PaccMoTpeHre >TUX MOHATHUH Kak
JIBUPKEHUU MJIOCKOCTU COCTOUTCA B 9 Kiacce

2. [nomans (1449)

I[lonstue mnnomaaun MHoroyroJibHuka. Ilmomanm nOpsiMoyroibHUKa, nOapajerorpaMmma,
TpeyrojabHHKa, Tpaneuun. Teopema [Tudaropa.

OcHoBHas Llens - pacmupuTs U yriayOuTh NOJIYYSHHBIC B 5-6 Kaccax MpeACcTaBICHUS YUalIuXCsl
00 U3MEpEeHUH W BBIUMCICHHUU IUIOIIaAeH; BEIBECTH (GOpMYIIbl ITUIOMIAaAeH MPIMOYTrOJIbHUKA, Ma-
pajuienorpamma, TPEyrojibHUKa, TpalelHu; J10Ka3aTh OJAHY U3 TJIaBHBIX TEOPEM I'€OMETPUHU -
teopemy [ludaropa.



BemBon dopmynm  ans  BBIYHCICHUS IUIOMIAJAEH  OPSMOYTOJIbHHKA, MapajuiejiorpaMmma,
TPCYroJIbHUKA, Tpalncuruu OCHOBBLIBACTCS Ha ABYX OCHOBHBIX CBOMCTBax rmomaz(eﬁ, KOTOPLBIC
MPUHUMAIOTCS UCXO/Is1 U3 HATJISIAHBIX MPEICTABIICHUH, a Tak)Ke Ha popmyJie IUIoaand KBajgpara,
000CHOBaHNE KOTOPOIl HE ABISICTCS 00S3aTEABHBIM JJIs YA IIUXCS.

HerpanuumoHHOW [1J1s1 MIKOJBHOTO Kypca SBJISETCA TeopeMa OO0 OTHOILIEHWU IUIOmajei
TPEYroJbHUKOB, UMEIOIIUX N0 paBHOMY yriy. OHa IO3BOJISIET B JajbHEHIIEM JaTh IIPOCTOE
JI0Ka3aTeJIbCTBO MPHU3HAKOB MOAO0HS TPEYTrOJbHUKOB. B 3TOM COCTOUT OJIHO W3 NPEUMYIIECTB,
06YCJ'IOB.HGHHI)IX PaHHHUM BBCACHUCM IMOHATHUA TJIOIIAAM.

JlokazaTenbcTBO Teopembl [Iudaropa ocHOBBIBaeTCs Ha CBOMCTBAaX ILIOMaAe U ¢popmyiiax Iiist
IUIOMIaZied KBajJpara M OpPSIMOYroJibHUKa. Jloka3plBaeTcs TakKe Teopema, oOpaTHasi TeopeMme
[Tudaropa.

3. llono6HbIe TPpeyrobHukHu (184)

[lono6usie TpeyrombHukH. Ilpu3zHaku nonobusi TpeyronbHUKOB. IlpuMeHeHue mnogoOust K
JI0Ka3aTeJbCTBY TEOpeM U pemeHuro 3agad. CHHYC, KOCHUHYC M TaHI€HC OCTpOro yria
NPsSIMOYTOJILHOT'O TPEYTroJbHUKA.

OcHoBHas Llenpb - BBECTH NOHATHE MOAOOHBIX TPEYTOJIbHUKOB; PACCMOTPETh NPU3HAKU NOA00US
TPEYTOJIBHUKOB MW HUX TNPUMCHCHUA, caciiatb HepBI)II\/'I miar B OCBOCHHMHU Yy4YalllUMHUCHA
TPUTOHOMETPHUUECKOI 0O anmnapara reomerpun. OnpenieseHue noJoOHbIX TPEYTOJIbHUKOB JA€TCs HE
Ha OCHOBE IIpeoOpa3zoBaHus MOAOOUS, a 4YEepe3 pPaBEHCTBO YIJIOB M IMPOMNOPLUOHAIBHOCTH
CXOACTBCHHBIX CTOPOH.

[Ipu3znaku nonoOusi TPEYrodbHUKOB JOKA3bIBAIOTCS C MOMOIIBIO TEOpeMbl 00 OTHOLIEHUU
MJIOIIaAeH TPEYrOJIbHUKOB, UMEIOIIINX IO PABHOMY YTITy.

Ha ocHoBe mnpu3HakoB MNoaoOusl J10Ka3bIBae€TCsi TE€OpeMa O CpelHeH JWHHUU TPEeyroJIbHUKA,
YTBCPKACHHUEC O TOYKE MNECPCCCUCHHS MCAUAH TPCYTrOJbHHKA, a TaKXC JBa YTBCPXKACHUA O
MPOMOPLHOHANBHBIX OTpPEe3KaX B MOPSIMOYIOJILHOM TpeyrojbHuKe. JlaeTcsi mpencraBieHHE O
MeToJie MoA00us B 3a/1a4ax Ha IMTOCTPOCHUE.

B 3akiroueHue TeMbl BBOJSITCS 3JI€MEHTHI TPUTOHOMETPUHU - CUHYC, KOCUHYC U TaHI'€HC OCTPOIO
yrija npsiMOyroJbHOIO TPEYyTroJibHUKA.

4. OxkpykHOCTH (174)

B3aumHoe pacnosiokeHue npssMou u okpy>kHocTH. KacarenbHasi K OKpY>XHOCTH, €€ CBOMCTBO U
npu3Hak. LlenTpanbHble W BOUCaHHBIE YIrJibl. YeThIpe 3amMedaresibHble TOYKU TPEYroJbHUKA.
Bnucannas u onvcaHHasi OKPYKHOCTH.

OcHoBHas Llens - pacuiupuTh cBeAeHUsI 00 OKPYK KHOCTH, MOJTyUYEHHbIE yUalllUMUCS B 7 Kjlacce;
U3y4YUTh HOBBIE (PAKThI, CBSI3AHHBIE C OKPYKHOCTHIO; TIO3HAKOMUTH yUYalllUXCsl C YETHIPbMSI 3aMe-
YaTeIbHbIMU TOYKAMU TPEYTOJIbHUKA.

B nmanHoOil TeMe BBOAUTCS MHOT'O HOBBIX IOHSITHW M paccMaTpPUBAETCS MHOT'O YTBEPKIACHUMH,
CBSI3aHHBIX C OKPYXHOCTBIO. [{JIsi UX yCBOCHUS ClEAyeT yAECIUTh OOJbIIIOe BHUMAaHUE PEIICHUIO
3aj/1a4.

VTBepxkKJIeHHUSI O TOYKE TIepeceueHUusi OUCCEKTPUC TPEYrojbHUKAa M TOUYKE MepeceyeH us
CEpEeAUHHBIX NEePIICHAUKYISIPOB K CTOPOHAM TPEYTOJILHUKA BBIBOJISITCS KaK CJIEJICTBUS U3 TEOPEM
0 CBOMCTBaX OMCCEKTPHUCHI yIrila U CEPEAUHHOrO MEepIreHAUKYIsIpa K oTpe3Kky. Teopema o Touke
MEepEeCceYeHusT BBICOT TPEYroJbHUKA (WM HUX MOPOJOJDKEHHUM) HOKa3bIBA€TCS C ITOMOIIBIO
YTBEPKIAEHUS O TOUKE IIEPECEUEHUS CEPEAUHHBIX NEPIEHAUKYIISIPOB.

Hapsiny ¢ TeopeMamMu 00 OKPYHOCTSIX, BHUCAHHOM B TPEYroJbHUK M OMHUCAaHHOM OKOJIO HEro,
paccMaTpHUBarOTCS CBOMCTBO CTOPOH ONHWCAHHOIO YETBIPEXYTOJbHUKA M CBOWMCTBO YIJIOB
BIIMCAHHOT'O YE€THIPEXYTOJIbHUKA

5. IloBTopenue. Pemienue 3agau (54)

TemaTnuyeckoe nuIaHnpoBaHue 8 Ki1acc ¢ yuyerom padodei NporpaMMbl BOCIIHTAHMSA.



TEMBI

HasBanue teMnl

Monayab BoCIUTATENbHOM
MpPOrpamMmbl

«IIIKOJIBHBIH YPOK»

KomunuectBo

qacoB

YeThIpEXYroJIbHUKA

JleHb 3HaHUM.

MexnyHapoaHbIi JICHb
pacrpoCcTpaHeHHs] TPaMOTHOCTH.

'ox HayKu ¥ TEXHOJIOTHH.

Jlenp commpmapHocTH B 0OpROEe C
TeppopusmMom. 125 ner co  gHSA
poxnenust B JI. ['onuaposa. 130 net co
nHa  poxnaenuss M.M. Bwunorpamosa.
MexnayHapoaHbli  JI€Hb  JKECTOBBIX
SI3BIKOB. Henens 0€E30I1aCHOCTH

JOPOXKHOI'O IBHUKCHUA

14

ITnomans

[enp Poccuiickoli HayKW- TOCTHUKEHUS

B o0Oact MAaTEMATHKH.

WuTennexryaibHbIe WHTEPHET -

KOHKYPCBI 110 MaTemMaTuke. BceMupHbIi
JICHb MaTeMaTUKU. MexITyHapo HbIi
JIEHb MIKOJIBHBIX OMOJIMOTEK

(4111 TOHEIETTLHUK OKTSOPS).

14

[TogoGHbBIE TPEYTrOJIBHUKI

[TpenmeTHbIE OJIUMITUAIBI.
MesxTyHapOAHbIH 1€Hb TOJIEPAHTHOCTH.
Bcepoccuiickuit YpOK «Hcropus
cam6o». Jlenp Havana HropHOeprckoro

nporuecca. /leas matepu B Poccum.

18

OKpyXHOCTb

I/IHTGHHGKTyaHLHLIe HHTCPHCT —

KOHKYPCBI 110 MaTeMaTuKe. BceMupHblii
nenb OoppObl co CIIWom. [lenb
HewussectHoro Conpara.
MexnyHapoaHbli  JI€Hb WHBAJIHUJIOB.
Jlennr moOpoBoinblia (BoloHTepa). JleHb

I'epoeB OteuectBa

17

IToBTOpEeHne

JeHn IIOJIHOTO 0CBOOOXKICHUS

JlenuHrpana oT (harmmcTcKoi




osokane! (1944 rox). Jlenb poccuiickoit
Hayku. JleHb maMATH O pocCcUsHAX,
UCTIOJHABIINX CIY)KEOHBIH JONT 3a
pesenaMu OreuectBa.

MexayHapOoaHbIi AEHb POJIHOTO SI3bIKA.

Heunn 3allUTHUKA Oreuectna.
Bcemupasiii JICHb MMMYHUTETA.
Bcemupnsiii JICHb IPAKIaHCKOU
000pOHBI

Hens Ilobenpl. MexayHapoqHbIN JEHb
CEMBHU. Jenn CITaBSHCKOM
6 Uroro NUCBbMEHHOCTH M KYJIbTYpPbI VYpox | 68
npoekT: «Bkmag  MaremMaTtukoB B

nooemay»

reomerpus 9 kiacc

1. Bektopbl. Metox koopauHat (204)

ITonsitTue BekTOpa. PaBeHCTBO BEKTOpPOB. CJOXEHHE W BBIYUTAHUE BEKTOPOB. YMHOXEHHE
BEKTOpa Ha uucio. Pa3noxkeHue BEKTOpa MO JABYM HEKOJJIMHEApHbIM BekTopam. KoopauHaTsl
BekTopa. [IpocTeimue 3agaun B KOOpJAMHATaX. Y paBHEHUS OKPYKHOCTH U npsiMo. [Ipumenenune
BEKTOPOB M KOOPAMUHAT OpU peuieHuu 3anad. OcHoBHas Llenb - HAy4YUTh ydalluxcsl BBIIOJIHATH
NEeWCTBUS HaJ BEKTOpaMH KakK HampaBJICHHBIMHU OTPE3KaMH, YTO BaXXHO MJs NPUMEHEHUS
BEKTOPOB B (PU3MKE; MO3HAKOMUTH C HCHOJIb30BAHHMEM BEKTOPOB M METOJa KOOpAUHAT IpHU
pElLIeHNH TeOMETPUUYECKUX 3a1a4. BekTop onpenensercs: Kak HanpaBJICHHBIA OTPE30K U JeHCTBUS
HaJl BEKTOpaMH BBOJSITCS TaK, Kak 3TO MPUHATO B PU3UKeE, T. €. KaK JACHUCTBHUS C HallpaBJICHHBIMHU
oTpe3kamMmu. OCHOBHOE€ BHHUMAaHHE [OJHDKHO OBITh YJEJIE€HO BBIPAOOTKE YMEHUH BBINOJIHSITH
ornepauuyd HaJa BeKTOpaMu (CKJaAblBaTh BEKTOPHI MO IIpaBWJaM TpEyrojibHHKa ¢ Tia-
pajesorpaMma, CTPOUTH BEKTOP, PaBHBIM pa3HOCTH JABYX JIaHHBIX BEKTOPOB, a TaKKe BEKTOD,
paBHBIN MPOU3BEACHUIO JAaHHOIO BEKTOpa Ha JaHHOE 4uciio). Ha mpuMepax moka3bIBaeTcs, Kak
BEKTOpPbl MOTYT IIPUMEHSTHCS K pELICHHUI0O TeoOMEeTpUUecKuX 3anad. JlemoHcTpupyercs
3¢ GEeKTUBHOCT, TNpUMEHEHUsT (POopMyN AJisi KOOPJAMHAT CEPEIUHBI OTPE3Ka, PACCTOSIHUS MEXKIY
JIBYMsI TOYKaMU, YPAaBHEHUN OKPYKHOCTH U MPSIMOM B KOHKPETHBIX T€OMETPHUUECKHUX 3a/1auax, TeM
caMbIM JaeTcsl MpeJCcTaBiIeHHE 00 WU3YyYeHUH T'€OMETPUUYECKHUX (PUTyp C TOMOIIBIO METOH0B
anreOpml.

2. CooTHOIEHH A MEKAY CTOPOHAMM M yIJIaMM TpeyroJbHuka (164)

CkansipHoe npousBeaeHue BEeKTOpoB. CHHYC, KOCUHYC M TaHI'€HC yrijia. TeopeMbl CUHYCOB U
KOCHHYCOB. Penienue TpeyroibHUKOB. CKaJIsipHOE MPOU3BEACHUE BEKTOPOB U €ro NPUMEHEHHUE B
reomeTpuueckux 3aaadax. OcHoBHas Llens - pa3BUTh yMEHHME YyYallUXCAd HOPUMEHSTH
TPUTOHOMETPUUYECKHUN anmapaT MpHu PEeIIeHUH TeoMeTpuuecKux 3aga4d. CHHYC ¥ KOCHHYC JIF000Tro
yriaa ot 0° 1o 180° BBOASTCS ¢ HOMOUIBIO €TUHUYHOMN MOJIyOKPYKHOCTH, JOKA3bIBAIOTCS TEOPEMBI
CHHYCOB YW KOCHHYCOB U BBIBOJIUTCS e€llle ogHa ¢opMyiia MIOMIAANU TPEyroJbHUKA (MTOJIOBUHA
MPOU3BEJICHUS ABYX CTOPOH HA CHUHYC yrjla MeXAy HHUMH). DTOT amnmapaT OpUMEHSEeTCsS K
peUIeHUI0 TpPeyrojJbHUKOB. CKalspHOE TMPOU3BEIEHHUE BEKTOPOB BBOJIMUTCA Kak B (HU3UKE
(mpousBeneHUEe JJIMH BEKTOPOB Ha KOCHHYC yrja MeXAy HUMH). PaccmarpuBaroTcsi CBOMCTBa



CKaJISIPHOT'O IIPOM3BEAECHUS U €r0 NPUMEHEHME NPU PELLIEHUHU IF'eOMETPUIECKUX 3aj1ady. OCHOBHOE
BHUMAaHHUE CJIEAYET yAEIUTh BBIpaOOTKE MPOYHBIX HABBIKOB B IPUMEHEHUN TPUTOHOMETPUYECKOI O
anrnapara npHy pelIeHUU F€OMEeTPUYECKUX3a/1ad.

3. JlinHA OKPY>KHOCTH M IJIoaab kpyra (124)

[IpaBusibHBIE MHOTOYTOJIbHUKU. OKPYKHOCTH, OMIMCAHHAsI OKOJIO IPABUIIBHOI'O MHOTI'OYT OJIbHUKA
U BIucaHHasg B Hero. llocTpoeHue npaBWIBHBIX MHOI'OYIOJIBHUKOB. JIJIMHA OKpPYXHOCTH.
[Inomanes xpyra. OcHoBHas llenp - paclIMpuTh 3HAHUE YYaIIUXCS O MHOTI'OYTOJIbHUKAX;
paccMOTpeTh MOHATHUS JJIUHBI OKPY>KHOCTH | TUIOMIAIH KpyTa U (OPMYIIBI TS UX BEIYHUCIICHUS. B
HayaJjie TEMbI 1aeTCs ONpeAeICHUE NPAaBUILHOIO MHOTOYI'OJIbHUKA U PACCMaTPUBAIOTCSI TEOPEMBI
00 OKpY>XHOCTSX, ONMCAHHON OKOJIO NPaBUJIBbHOI'O MHOIOYI'OJIbHHUKA M BOHMCAaHHOW B Hero. C
IIOMOIIIbIO  ONHMCAHHON OKPYXHOCTH  pellarTcsA3ajJadd O IOCTPOEHUM MNPaBUIJIBHOIO
HIECTUYT OJIbHUKA U NPABUJIBHOTO 2N -yroJIbHUKA, €CJIN JIaH MPAaBUJILHBIN N-yrojbHUK. @OopMybl,
BBIp@)KalolllMe€ CTOPOHY IPaBUJIbHOTO MHOTOYIrOJbHMKA M pajdyCc BIIMCAaHHOW B HEro
OKPY>KHOCTH Uepe3 paJinyC ONMCAHHON OKPYKHOCTH, UCIIOJIb3YIOTCS IPU BBIBOJIE GOPMYJI JJIUHBI
OKPY>KHOCTH M IJIOIIaAu Kpyra. BeIBog onupaeTcs Ha MHTYUTHBHOE MPEACTABJIEHUE O IIpeJielie:
MIpU HEOIPAaHUUYEHHOM YBEJIMUYEHUM YHMCJa CTOPOH MPaBUIbHOTO MHOTOYTOJIbHUKA, BIIMCAHHOTO
B OKPYXHOCTb, €TI0 MEPUMETP CTPEMUTCS K JUIMHE dTON OKPYKHOCTH, a IUIOLIA/lb - K MJIOLIaax
Kpyra, OTpPaHUYEHHOT'0 OKPY>KHOCTBIO.

4. IBuxenust (74)

OTtob6paxeHnue 1uiockoctu Ha ceOs. Iloustue aBuxenus. OceBas U HEHTpaJbHAs CUMMETPHH.
[Tapannensusbiii nnepenoc. [loBopor. Hanoxxenusa u asuxxenus. OcHoBHas llenb - mO3HaKOMUTH
y4damquxcsi ¢ MOHSITUEM JABM)XEHHUS M €ro CBOWCTBaAaMH, C OCHOBHBIMU BHJaMHU JBHUXKEHUM, CO
B3aMMOOTHOILIEHUSIMU HAJIO)KEHUW U JBWKEHUM. JIBH)K€HHE TJIOCKOCTH BBOJMUTCS Kak
0TOOpake€HHE MIOCKOCTH Ha ceOsi, COXpaHsolllee paccTosiHue Mex 1y Toukamu. [Ipu paccmotpe-
HUM BUJIOB JBM)XEHUU OCHOBHOE BHHUMAaHHUE YyJEJSIETCS MOCTPOEHUIO 0O0pa30B TOYEK, MPSIMBIX,
OTPE3KOB, TPEYTrOJbHUKOB MPU OCEBOM U LEHTPAIbHON CHUMMETPHUSIX, NapajuIeIbHOM MepeHoce,
noBopote. Ha sddekTHpIX mpuMepax MNOKa3bIBae€TCsl NMPUMEHEHHE IBHKEHUI NpU pEelUICHUU
reoMmeTpuyeckux 3anad. [loHsaTue HaMoXEeHHsI OTHOCUTCS B JIJAHHOM KYypC€ K YHMCIYy OCHOBHBIX
MoHATHH. JloKa3bIBaeTCs, YTO IMOHSITHUS HAJOXKEHUS U JABWKCHHUS SIBIISIIOTCS SKBUBAJICHTHBIMU:
J11000€ HAaJIOKEHUE SIBIISIETCS ABMI)KEHHEM ILUIOCKOCTH M oOpaTHO. M3yueHue nokaszareybcTBa HE
SIBJISIETCST 00s13aTEIbHBIM, OJHAKO CIEAYET PACCMOTPETH CBSI3b MOHATUN HAJOKEHUS U IBUKCHUS.
5. HauajbHbIe CBe/IeHHs U3 cTepeoMeTpHuH (64)

I[Ipenmer crepeomerpuu. ['eomeTrpruueckue Tena U MOBEPXHOCTH. MHOTOrpaHHUKHU: HpU3Ma,
napajuJiejenunesa, nupamuaa, GopmyJsibl IJisi BbIYUCIEHUS UX 00BbeMoB. Tena U MOBEPXHOCTHU
BpallleHUs: LUIUHIApP, KOHYC, cdepa, map, (GopmMyabl Aas BBIYHCICHUS UX IUJIomIanei
noBepxHoctet u oovemoB. OcHoBHas llenp - naTeh HavalbHOE IMPEICTABICHHE O TellaX |
MMOBEPXHOCTSAX B MNPOCTPAHCTBE; MO3HAKOMHUTH Y4YaIllUXCS C OCHOBHBIMU (opmynamMu is
BBIUMCJICHUSI IUIONIQJIed TOBEpXHOCTEH U o00bemMoB Ten. PaccMoTpeHme mnpocTedmmx
MHOTOTPAaHHUKOB (MPU3MBI, Napajjiejenunena, MUpaMuibl), a TakKXKe Teld U MOBEepPXHOCTEH
BpamieHus (UMIWHApA, KOHyca, cdephl, 1Iapa) NOPOBOAUTCA HaA OCHOBE HarJsIHBIX
MpeAcTaBIeHUM, 0€3 MPUBJICUCHUSI aKCUOM cTepeoMeTpun. @OpMyIibl ISl BBIYHUCICHUSI 00BEMOB
YKa3aHHBIX T€J BBIBOJSITCS Ha OCHOBe NpuHIuna KaBanbepu, GopMynbl 17151 BBIYUCICHUS TJI0IIA-
neil OOKOBBIX MOBEPXHOCTEH HWIMHIApPA M KOHYCa IMOJIy4aloTCsl C MOMOIIBIO Pa3BEepPTOK ITHUX
MoBEepXHOCTEN, opMmyJia niromaau chepbl MPUBOAUTCS 6€3 000CHOBAHUS.

6.IloBTopenue. Pemenne 3axayu (74)



TemaTn4veckoe IJIAHUPOBaHUE 9 kiacc ¢ yuerom paﬁoqeifl nporpaMmasl BOCIIMTAHUS.

TEMBI

HasBanue teMbl

Moayab BocHUTATENbHOM
NMPOrpaMmal

«IIIKOJIBHBII YPOK»

KommuectBo

qacoB

Bexropsl. MeTon koopauHar

JleHb 3HaHUI.

MexyHapoIHbIN JIEHb
pacnpocTpaHeHHs TPaMOTHOCTH.

T'on HayKu ¥ TEXHOJIOTUH.

Jenb conuaapHocTH B 60phoe C
Teppopu3MoM. 125 neT co aHs
poxnaenus B JI. 'oruaposa. 130 ner
co nHs poxaeHus .M. Bunorpanosa.
Mex1yHapOIHbIN JI€Hb )KECTOBBIX
sa36IK0B. Henensa 6e3omacHocTi
JOPOXKHOI'O IBHUKCHUA

20

Ypok «Jkonoruueckre mpooIeMbl B
CTaTHCTUKE» VIHTeIIeKTya bHbIe
WHTEPHET — KOHKYPCHI 10 MaTeMaTHKe.
JlH10 TpaKIaHCKOM 000POHBI
Poccuiickoit ®enepanuu.
Mex1yHapOoaHbIA I€Hb YUUTEIS.
MexayHapoIHbIi 1€Hb JETCKOTO
nepedpanpHOro mapaianyda. 100-rerne
CO JHSI POXKACHUS aKaJIeMHKa
Poccutickoit akagemMun oOpa3oBaHUS
Opnauesa [TropBsMyukaeBuya.

CooTHOIIIEHUS MCXKAY CTOpOHAMHU U
yriiaMu TpeyroJibHHUKa.

Henp Poccuiickoil HAyKH- TOCTUKEHUS
B 00JIACTH MAaTEMAaTHUKH.
WHTennekTyanpHbIC HHTEPHET —
KOHKYPCBHI TTI0 MaTEeMaTHKe.
BcemupHbIi JeHb MATEMATHKHY.
MexayHapoIHbIi A€Hb IIKOJIBHBIX
OubIMoTEK

(4b1i1 TOHEIETEHUK OKTSIOPS).

16

JlnuHa OKpY)KHOCTH U IIOLIA/Ib Kpyra

[IATMMHUHYTKH Ha ypOKax:

Cratucruka u 30K
WHTennekTyanbHbIE HHTEPHET —
KOHKYpCBI IO MaTeMaTuke. JleHpb
HapoaHoro equHcTBa. 200-nerue co

12




nHs poxaenus ©.M. JlocroeBckoro.
Mex1yHapOonHbINA I€Hb CIIETBIX

JBro>xeHust

[IpenMeTHBIE ONMMIHAIBL.
MexyHaponHbIi 1€HB
TOJIEpAaHTHOCTU. Beepoccuiickuil ypok
«Uctopus cam60». JleHb Havama
Hropubeprckoro npornecca. JleHb
Marepu B Poccun. Ypok nccnenoBanue

«HepaBeHCTBO B KOCMOCEY.
Mex1yHapOoIHbIN )KEHCKUN JIEHD.
Henenst matematuku. JleHb
BoccoeanHeHus: Kpoima ¢ Poccueii.
JleHb MeECTHOro caMOynpaBJIEHHUA.
JleHp nojxapHOW OXpaHBbI.
MexayHapOJHBbIi I€Hb TpyJa.

HavanpHbIe cBeieHUS U3 CTEPEOMETPUN WHTe/IeKTyabHbIe HHTEPHET —

KOHKYPCEI 110 MaTEMAaTUKE. JICHB
MOJTHOTO OCBOOOXKIeHus JIeHmHTpasa
ot (ammcrckoit omokazpl (1944 rox).
Jlenb poccuiickoil Hayku. [{eHb
MAMSTH O POCCHUSHAX, UCIIOTHIBIINX
CITy>K€OHBIN JOINT 3a TpeenaMu
OredecTBa. MeXIyHapOIHEIN ACHD
POIHOTO S3bIKa. J|eHb 3amuTHIKA
OreuectBa. BceMupHBI 1eHB
UMMyHUTeTa. BCceMUpHBI 1eHb
rpaskIaHCKON 00OpPOHHL.

[ToBTOpEeHUE

Henn [Tobenpl. MexmyHapoIHbINA
JIeHb ceMbH. J{eHb CIaBSIHCKOM
IMUCbMEHHOCTHU M KYJIBTYPbl Y POK
npoekT: «Bxiag MaTeMaTHKOB B
nooemy»

Hroro

68

Paccmotpeno na 3aceganuu HIMO
€CTECTBEHHO-MaTEMaTUYECKOIO LIUKJIA
IIporoxosn Ne

OT« » 202 r

CornacoBaHo

3aM. aupekropa o YBP
Cyxopyxkosa E.C.
«  » 202 r




PykoBoaurens MO

HoHnckas N.B.
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