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IHosicuuTennLHAA 3aIHCKA

Craryc 10KyMeHTa

Pabouass mporpamma yueOHoro mpeamera «MartemaTtukay (manee PabGodas mporpamma)
OPUEHTHPOBaHA Ha yJaluxcs 5-9 kigaccoB M cocTaBlieHa Ha OCHOBe DyHIaMEHTAIBHOTO sIpa
conepkanusi oOmero oOpasoBanus W TpeOoBaHWI K pe3yabTaTaM OCBOCHHS OCHOBHOU
00111e00pa30BaTeIbHOM MPOTPaMMbl ~ OCHOBHOTO OOIIEro 0Opa3oBaHWsi, IMPEICTaBICHHBIX B
®DenepatbHOM rocy1apcTBEHHOM 00pa3oBaTeIbHOM CTaHAAapTe 001Iero o0pa3oBaHusl.

MaremaTrueckoe 00pa3oBaHHE SIBIISICTCS 0053aTEIbHON M HEOTHEMIIEMOM YacThi0 00IIeTo

00pa30BaHMs Ha BCEX CTYNEHSX LIKOJIBI.

Lenabo u3yyeHuss Kypca MareMaTHKM B 5-6 Kiaccax SBISIETCS CHUCTEMATHYECKOE
pa3BUTHE MOHATHUS YUCIIA, BIPAOOTKA YMEHUI BBIIOIHATH YCTHO U MUCbMEHHO apu(MEeTUYECKHE
JICMCTBHSI HAJ 4YMCIIAMH, IIEPEBOJUTH IPAKTUYECKUE 3a/1a4d HA SI3bIK MATEMAaTHKH, ITOATOTOBKA
yyalluxcsl K U3y4eHHIO CHCTEMaTHYeCKHX KypcoB anreOpbl U reomerpuu Kypc crpoutcs Ha
WHJIYKTUBHOW OCHOBE C IPUBJICYEHUEM IEMEHTOB JIEIYKTUBHBIX paccyxkacHuil. Teopetndyecknii
MaTepuan Kypca M3jaraercsi Ha HaIJSIIHO-MHTYUTUBHOM YPOBHE, MaTeéMAaTHYECKUE METOIbI U
3aKOHBI (HOPMYIHPYIOTCS B BUJIE TIPABHUIL.

B xonme u3yueHus Kypca ydaliuecs pa3BUBAIOT HABBIKM BBIYHCICHWN C HATYpaJbHBIMH
YHCIIAaMH, OBJIA/IEBAIOT HABBIKAMH JICHCTBUN C OOBIKHOBEHHBIMH JPOOSIMH, TIOJTYYal0T HadyalbHbIC
npezcTaBieHus 00 UCIOIb30BAHUU OYKB Uil 3allUCH BBIPAKEHUH U CBOWCTB apu(METHUECKUX
JIEHCTBHM, COCTAaBICHUN YPABHEHUH, IPOJOJKAIOT 3HAKOMCTBO C T€OMETPUYECKUMU ITOHATUSMH,
OpUOOPETAIOT HABBIKM MOCTPOCHHSI T'€OMETPUUYECKUX (GUIYyp W HM3MEPEHHsS T'€OMETPUUYECKUX
BEJINYMH.

Heabio u3yyenuss Kypca MaTeMaTHKH B 7-9 Kjaccax sIBJSIETCS pa3BUTHE MIPEICTABICHUM
O YHCIOBBIX CHCTEMAaX OT HATYpPaJbHBIX /10 ACHCTBUTEIBHBIX YHCEJ, OBJIAJICHUE HAaBBIKAMU
YCTHBIX, TMUCHBMEHHBIX, MHCTPYMEHTAJIHHBIX BBIYMCICHUM; OBJIAJEHUE CHUMBOJBHBIM S3BIKOM
OBJIaJICHUE MaTEMaTHYECKHUMH 3HAHMSMH W YMEHUSMH, HEOOXOAMMBIMU HJSl MPOJOJKEHUS
00pa3zoBaHusl, U3YYECHHS] CMEXXHBIX JUCITUTUINH, MPUMEHEHHS B TIOBCEAHEBHOM KH3HU;

co3manue (pyHmaMeHTa IS MAaTeMaTUYeCKOro pa3BUTHS, (OPMUPOBAHUS MEXaHHU3MOB
MBIIIICHUS, XapaKTEPHBIX JJII MATEMAaTHUYECKOU JIeATeTLHOCTH.

OOyyeHne mMaTeMaTHKe B OCHOBHOI IIKOJiE HAamNpaBlI€HO HA JIOCTHXKEHUE CIIETYIOIINX
uenei:

6 HANpaeieHuU TUYHOCHIHO20 PA3GUMUA .

e popMupoOBaHUeE NMPEJCTABICHUN 0 MaTEMaTHUKE KaK YacTH OOIEUYeIOBEUECKOU KYIbTYPHI,
0 3HAYUMOCTH MaTeMaTHUKH B Pa3BUTHHU ITUBUIM3AIIMN M COBPEMEHHOT'O OOIIECTBA;

® pa3BUTHE JIOTUYECKOTO M KPUTHUECKOTO MBIILIECHUS, KYIbTYphl peud, CIIOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

e popMHUpOBaHWE WHTEIUIEKTyaJIbHOH HYECTHOCTM WU OOBEKTUBHOCTH, CIIOCOOHOCTH K
MPEOJOTICHUIO MBICIUTEIBHBIX CTEPEOTUIIOB, BHITEKAIOIINX M3 OOBIIEHHOTO OMBITA;

® BOCIIUTAaHUE KAYeCTB JIMYHOCTH, OOECMEYMBAIIINX COIUAIBHYI0 MOOMIBHOCTD,
CITOCOOHOCTH TPUHUMATh CAMOCTOSATEILHBIE PEIICHHUS;

¢ popMHupoBaHUE KAYECTB MBINUICHHS, HEOOXOAMMBIX MJisi ajanTallid B COBPEMEHHOM
nH(OPMaIIMOHHOM OOIIIECTBE;

® pa3BUTHE MHTEPECA K MAaTEMATHIECKOMY TBOPUYECTBY H MATEMATHIECKUX CITIOCOOHOCTEH;

6 MemanpeomMemHom HAnPaei1eHuu:

e pa3BHUTHE MPEACTABICHUA O MaTreMaTHKe Kak (opMe ONMMCaHUs U METOJE TMO3HAHUS
NEHUCTBUTENLHOCTH, CO3JaHWE YCIOBUH Ui TPUOOPETEHHs] TMEPBOHAYAIHHOTO  OMBITA
MaTeMaTU4eCKOro MOJAEIUPOBAHMS;



¢ popmupoBaHue OOIMIMX CHIOCOOOB MHTEIIEKTYalbHOM NEATEeIbHOCTH XapaKTEPHBIX IS
MaTE€MaTUKU U SBJSIOMIKUXCS OCHOBOM MO3HABATENbHOM KYJIbTYpPbI, 3HAYUMOMN JJI1 Pa3IUUYHBIX
cdep yenoBeYeCKOM e TeNbHOCTH;

6 NPEeOMEemHOM HANPAGIEHUU:

®OBJAJICHUE MATEeMAaTUYECKUMU 3HAHUAMU U  YMEHUAMH, HEOOXOIUMBIMH  JUIS
MPOJOHKEHUsST 00pa30BaHMsl, U3YUYEHHUS CMEXKHBIX AMCLUUILUINH, IPUMEHEHUS B IOBCEAHEBHOMN
KU3HU;

eco3nanue (yHIaMeHTa Il MaTeMaTHYeCKOro pa3BUTHS, (HOPMHUPOBAHHS MEXaHU3MOB
MBIIUIEHUS, XapAKTEPHBIX JJI1 MATEMATHYECKOU JIEATEIbHOCTH.

Coodeporcanue mamemamuyeckoeo 00pazo6anus B OCHOBHOW IKojie (OPMHpYETCs Ha
OCHOBE (PyHJJTaMEHTAJIBHOTO sI/Ipa MIKOJIBHOIO0 MaTeMaTUYECKOro oopazoBanus. B nmporpamme oHO
IPEJICTaBICHO B BHJIE COBOKYIIHOCTH COJAEPKATEIbHBIX pPa3lelioB, KOHKPETU3UPYIOIINX
COOTBETCTBYIOIIME OJIOKM (YyHIAMEHTAJIILHOTO Spa NPHUMEHUTENBHO K OCHOBHOHM IIKOJE.
[IporpammMa perinamMeHTHpYeT 0O0BEeM Marepuana, 00sS3aTEIBHOTO Uil U3yYeHHS B OCHOBHOM
LIKOJIE, a TAK)KE JAaeT MPUMEPHOE €ro pacupenenaeHue Mexay S—6 u 7—9 kiaccamu.

CopepxaHue MaTeMaTUYECKOro oOpa3oBaHMs B OCHOBHOM IIKOJIE BKJIIOYAET CJENYIOIIHE
paszensl. apugpmemuka, areebpa, GyHKyuu, epoamHocms U cmamucmura, ceomempus. Hapsny
C 3TUM B HETO PEKOMEHAYETCS BKJIIOUYUTD JIBa IOMIOJIHUTEIBHBIX Pa3/Aeia: J102UKA U MHOMCECMEA,
mMamemamuxa 6 UCMOPUYECKOM pazeéumuu, UYTO CBSI3aHO C peanu3anueil 1meneid ooie
MHTEJUIEKTYaJIbHOTO M OOINEKYJIBTYPHOTO pa3BUTHs ydamuxcs. CopepikaHue KaKIOoro U3 3THX
pa3lieJIOB pa3BOPAYMBAETCS B COAEPKATEIbHO-METOJIUYECKYIO JIMHUIO, MMPOHU3BIBAIOIIYIO BCE
OCHOBHBIE pa3/IeJibl COAECPKAHUSI MATEMAaTUYECKOr0 00pa30BaHus Ha JAHHOM CTYIIEHH 00y4YeHHUS.

Conepxkanne pazzuena «ApudMeruka» CIYyKUT 0a30M s JadbHEHIIEro W3ydeHUus
yUYalMMHICS MaTEMAaTHKH, CIIOCOOCTBYET PAa3BUTHIO UX JIOTUYECKOTO MBILUICHUS, (JOPMUPOBAHUIO
YMEHHUsS TO0Jb30BAaThCSl AITOPUTMAMH, a TakXKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB,
HEOOXOJUMBIX B MOBCEIHEBHOM KM3HU. Pa3BUTHE IOHSTHS O YKCIe B OCHOBHOM IIKOJIE CBA3aHO
C pallMOHAJIBLHBIMHU U UPPALMOHATEHBIMU YKCIaMHU, JOPMUPOBAHUEM NIEPBUYHBIX MPEICTABICHUMA
O JIeHCTBUTENBHOM 4YHCIE. 3aBepIlieHHWE YHCIOBOW IUHUHM (CHCTEMATH3aIUsl CBEACHHUH O
JIEUCTBUTEIIBHBIX YMCIIAX, O KOMIUIEKCHBIX YHCJIaX), TaK )K€ KaKk W 0oJiee CIIONKHBIE BOMPOCHI
apudmetuxu (anroput™ EBKinia, o0CHOBHas TeopeMa apru(pMETHKH ), OTHECEHO K CTYIIEHH O0IIIeTo
CpemHero (MoJIHOT0) 00pa3oBaHus.

Cogmepxanue pasnena «AnreOpa» HampaBleHO Ha (OPMHUpPOBAHUE Yy YYalIUXCS
MaTeMaTUYeCKOro ammapara Jyuisi pelIeHHs 3a7ad U3 pa3HbIX Pa3feioB MAaTEMATHUKH, CMEXHBIX
MPEIMETOB, OKPYKAIOIICH PeaTbHOCTHU. S3bIK anreOpsl MO YEPKUBAET 3HAUCHHE MAaTEMATHKHU KaK
SI3bIKA JIJII TTIOCTPOSHUSI MaTeMaTHYECKUX MOJIEJeH MPOIECCOB U SIBIIEHWH pealbHOro mupa. B
3ala4ydl  U3yYeHHUs anreOpbl BXOAAT TakKe pa3BUTHE aNTOPUTMHUYECKOTO MBINIICHHS,
HEOOXOIMMOT0, B YAaCTHOCTH, JIs YCBOCHMsI Kypca HWH(POPMATHUKH, OBJIAJCHHUS HaBBIKAMU
JNENYKTUBHBIX paccyxaeHuit. [IpeoOpa3oBaHre CUMBOIBHBIX (OPM BHOCUT crenupuueckuit
BKJIQJl B Pa3BUTHE BOOOPAXKCHUS YUAIIUXCS, UX CITOCOOHOCTEN K MAaTEMAaTHYECKOMY TBOPYECTBY.
B ocHoOBHO# 1IKOJIE MaTepHall TPYNIUPYETCS BOKPYT pallMOHAIbHBIX BBIPAXKEHUH, @ BOIPOCHI,
CBSI3aHHBIE C HWPPANMOHAIBHBIMUA BBIPAKECHUSIMH, C TPUTOHOMETPUUYECKUMH (QYHKIUIMH U
peoOpa3oBaHUAMU, BXOJAT B COJEPIKAHUE Kypca MATEeMAaTUKH Ha CTapIied CTYNeHH O0yueHHs B
IKOJIE.

Conepxanue pazaena «DyHKIIMN» HALIEIEHO HA MOJIYYeHHUE IKOJIbHUKAMU KOHKPETHBIX
3HaHWN 0 (YHKIIMM KaK BOKHEHIIEH MaTeMaTHYECKON MOJENW Il OMHCAHUS W UCCIEIOBaHUS
pa3Hoo0pa3HBIX MporeccoB. M3ydeHne 3Toro Marepuana crmocoOCTBYET Pa3BUTHIO Y yUAIIUXCS
YMEHUSI UCIOJIb30BaTh PAa3jIUYHbIE S3bIKM MAaTE€MaTUKU (CIOBECHBIM, CHMBOJIUYECKUM,
rpagudecKuii), BHOCUT BKJIaJl B JOPMUPOBAHNE TIPEACTABICHHI O POJIM MATEMATHKU B Pa3BUTHHU
LUMBWIA3AIUU U KYJIbTYPBI.

Paznen «BeposTHOCTh M CTAaTUCTUKa» — O00S3aTENbHBIH KOMIIOHEHT IIKOJIBHOIO
o0pa3oBaHMs, YCHJIMBAIOIIMKA €ro MPHUKIAJHOC W TMPAKTUYECKOE 3HAYCHHE. JTOT MaTepuai
HEOOXOUM MpexJe Bcero Mg (GOPMUPOBAHUA Yy ydallMXcs (PYHKIHOHATIBHON IpaMOTHOCTU
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YMEHUH BOCHPUHMMATh W KPUTUYECKU AHAIM3MPOBATH HMH(OPMAIMIO, MPEACTaBICHHYIO B
pa3NIuYHbBIX (hopMax, MOHUMATh BEPOSTHOCTHBIN XapaKkTep MHOTUX pealIbHBIX 3aBUCUMOCTEH, IIPO-
BOJIUTh NPOCTEHIINE BEPOSITHOCTHbIE pacueTbl. M3ydeHune OCHOB KOMOMHATOPUKHU IO3BOJIUT
y4alIuMCsl pacCMaTpUBaTh CIIy4au, OCYIIECTBIISATE Mepedop U MOJACYET YUCIa BAPUAHTOB, B TOM
YHCJIE B IPOCTEHIINX NPUKIIAJAHBIX 3a1a4ax.

IIpu M3yyeHUn CTATUCTUKU U BEPOATHOCTU PACLIMPSIOTCS MPEICTABICHUS O COBPEMEHHON
KapTHHE MHpa M METOJaxX €ro uccienoBaHus, GOpMUpPYeTCs NOHUMAHHE POJIM CTATUCTUKU Kak
UCTOYHMKA COLMAIBHO 3HAUMMOW WHGOpPMAIMU U 3aKJIAIbIBAIOTCS OCHOBBI BEPOSTHOCTHOTO
MBILLUICHHUS.

Ilens comepkanus pasnena «I'eomMeTpus» — pa3BUTh Y Y4alllMXCs IIPOCTPAHCTBEHHOE
BOOOpa)XEHUE U JIOTUYECKOE MBIIUIEHUE IyTeM CHCTEMaTHMYeCKOro M3y4eHMsl CBOWCTB
reOMETPUYECKUX (UTyp Ha IJIOCKOCTH W B MPOCTPAHCTBE W MPHUMEHEHHS STHUX CBOWCTB MpHU
pELICHUN 3aJa4 BBIYMCIUTEIBHOIO U KOHCTPYKTHUBHOrO Xapakrepa. CylllecTBeHHas pojb MpU
3TOM OTBOAMTCS PA3BUTHUIO F€OMETpUUeCcKor MHTYULIMU. CoueTaHne HarJIsIIHOCTH CO CTPOTOCThIO
SBJISICTCA HEOTHhEMJIEMOM YacCThI0 F€OMETPUUECKUX 3HAaHUM. Marepuain, OTHOCSIIUICS K 6J0KaM
«KoopnuHatel» u «BekTopbl», B 3HAUUTENBHOM CTETIEHU HECET B ce0€ MEXIPEIMETHbIE 3HAHNUS,
KOTOpBbIE HaxXOAAT NPUMEHEHHE, KaK B Pa3IMYHbIX MaTEMaTHUYECKHUX IUCLUUIUIMHAX, TaK U B
CMEXHBIX IIpeaMeETax.

OcobeHHOCThIO pa3zena «JIoruka 1 MHOXKECTBa» SIBISETCS TO, YTO IPEACTABICHHBIN B
HEM Marepual IPEUMYIIECTBEHHO M3y4aeTCs M HCIOJIB3YETCs PAaCIpENeIeHHO — B XOJE
pPacCMOTPEHMsI Ppa3IMYHbIX BONPOCOB Kypca. COOTBETCTBYIOIIMH MaTepual HalEelIeH Ha
MaTeMaTHYECKOE pPa3BUTHE ydalluxcs, (popMHUpOBaHHE y HHUX yMEHHUS TOYHO, C)KAaTO H SICHO
U3JIaraTh MbICIU B YCTHOW U IUCbMEHHOU PEUH.

Paznen «MaremaTnka B MCTOPHYECKOM Pa3BUTHH» MpeaHa3HA4eH Ui (pOpPMHUPOBAHUS
IpPEeJCTaBICHUN O MaTeMaTWKe KaK 4YacTH YeJIOBEYECKOM KyJbTYpbl, [UIs OOLIEro pa3BUTHUS
IIKOJIBHUKOB, JUIS CO3/JaHUs KYJIbTYPHO-UCTOPHUYECKON cpenbl 00ydenus. Ha Hero He BbInensieTcst
CIELHAIILHBIX YPOKOB, YCBOCHHE €Tr0 HE KOHTPOIMPYETCA, HO COAEPKAHHME DTOT0 pasieciia
OpPraHUYHO MPHUCYTCTBYET B y4EOHOM MpOIECCE KaK CBOEro pojaa I'yMaHUTapHbIN (QOH mpu pac-
CMOTpPEHUH NMPOOIEMaTUKH OCHOBHOTO COJIEPKaHUs MaTeMaTHUECKOro 00pa3oBaHusl.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT O ITPEJIMETA

['maBHOM 11€NBI0 IIKOIBHOIO 00pa30BaHUs SBISETCS pa3BUTHE peOCHKA KaK KOMIIETEHTHOM
JUYHOCTH IIyTEM BKJIFOUYEHHUS €r0 B PA3JINYHBIE BBl IEHHOCTEN YEJIOBEUECKON NEATEIbHOCTH:
yueba, TMO3HAaHUS, KOMMYHHUKalUs, NPOoPEeCcCHOHAIBHO TPYAOBOH BBIOOp, JUYHOCTHOE
caMOpa3BUTHE, IECHHOCTHBIE OPUEHTALIMH, IOUCK CMBICIIA KU3HEAEITEIbHOCTH. C ATUX MO3ULUI
00ydeHue paccMaTpUBAETCS KakK MPOIIECC OBIAICHHS HE TOJIBKO OMPEACIICHHOW CYMMOM 3HAHUMN
U CHCTEMOM COOTBETCTBYIOIIMX YMEHMM W HaBBIKOB, HO M Kak IIPOLECC OBJIAJCHUS
KOMIETEHIMSIMU. DTO OINPENETNIIO e 00yuyeHUsI MaTeMaTUKe.

PoJsb 1 MecTo npeamera B pegepanbHOM 0a3MCHOM Y4eOHOM ILIaHe.

CornacHo ¢eaepanpHOMy 0a3UCHOMY yaeOHOMY TUIaHy JIJIst 00pa30BaTEIbHBIX YIPEIKICHUN
Poccuiickoit @enepanuu Ha U3y4eHUE MaTEMATUKH Ha CTYIIEHH OCHOBHOT'O 00IIero 0Opa3oBaHMs
oTBoaMTCS HE MeHee 860 1 u3 pacuera S 4 B Henento ¢ V mo | X kmacc. Anrebpa B 7 Kitacce MOKET
u3yuatbes - | uetBepth 5 u B Henemto, |1, 111, IV yerBeptu — 3 u B Hexemnto, Bcero 120 u; - umu Bce
yeTBepTH 3 4 B Heaento, Bcero 102 u; 8 kmace 3 u B Hegento, Bcero 102 u; 9 kimace 3 4 B HeAeNo,
Bcero 102 u.

[TpumepHass mnporpamma paccuutaHa Ha 860 yueOHbIX dYacoB. Ilpu sTomM B Hei
IPEIYyCMOTPEH pe3epB CBOOOTHOrO Y4eOHOro BpeMeHH B oObeme 90 yueOHBIX 4YacoB s
pealM3allud aBTOPCKUX IOAXOJIOB, HCIIOJIb30BaHUS pPa3HOOOpa3HbIX (OpM OpraHHU3aliH
y4eOHOro Ipolecca, BHEIPEHUS COBPEMEHHBIX METOJO0B OOy4YeHHs U IeAaroruuyecKux
TEXHOJIOTH.

be3 06a3oBoii MaremaTMyecKOW MOATOTOBKM HEBO3MOXKHA IIOCTAHOBKA OOpa3OBaHMS
COBPEMEHHOI'0 YeJIOBEKA. B IIKOoJIe MaTreMaTHKa CIIy’)KUT ONOPHBIM NPEAMETOM JUIsl U3Y4YCHHS
CMEXHBIX IUCHHUIUIMH. B nanbHelIne »Xu3HU pealbHOH HEOOXOAMMOCTHIO B HAIIU THU
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CTAaHOBUTCS  HEMpEepbIBHOE  oOpa3oBaHWe, YTO  TpeOyeT  TOJHOIIEHHOW  0a30BOM
0011eo0pa3oBaTeabHOM MOATOTOBKH, B TOM YHCIIE U MATEMaTHIECKOM.

OcHoBHas popma opraHu3aIui 00pa3oBaTEIBHOTO MPOIECCa — KIIACCHO-YPOYHAs CHCTEMA.

[IpenycmarpuBaeTcs IpUMEHEHUE CIEAYIOIINX TEXHOJIOTUI 00ydeHus:

- TPaJMIIMOHHAS KJIACCHO-YpOUYHasI

- UTPOBBIC TEXHOJIOTUHU

- 3JIEMEHTHI MPOOJIIEMHOTO 00yUYEHUS

- TEXHOJIOTUH YPOBHEBOH nu(dhepeHuuanum

- 3I0POBBE COEPETAIOIINE TEXHOIOTHH

- UKT

Buapl 1 (hopMbl KOHTPOJS: TECTHPOBAHWE, MEPEBOJHAS ATTECTAIUs, NMPOMEKYTOUHBIMH,
npeaynpeauTeabHbII KOHTPOJIb, KOHTPOJIBHBIE PAOOTHI.

MaremaTnueckoe 00pa3oBaHHE HIPAET BAXHYIO pOJb KaK B IMPAKTHYECKOH, TaKk U B
JYXOBHOM >kM3HU obOmiecTBa. [IpakTrueckas CTOpOHA MaTEMAaTHUYECKOT0 00pa30BaHuUs CBsI3aHa C
dopMHEpOBaHHEM CIIOCOOOB JESTEIBHOCTH, AYXOBHAs — C HHTEIUICKTYaJbHBIM DPa3BUTHEM
4eJI0BeKa, POPMHUPOBAHUEM XapaKTepa U 0O KyJIbTypHl.

[IpakTdeckas Mojie3HOCTh MAaTEMAaTHKH OOYCIIOBJICHA TEM, YTO €€ MPEIMETOM SIBISIOTCS
(byHaaMeHTallbHbIE CTPYKTYPhI peajibHOTO MUPA: IPOCTPAHCTBEHHbIE (POPMBI U KOJINYECTBEHHbBIE
OTHOILIEHHUSI — OT MPOCTEUIINX, YCBAUBAEMBIX B HEIOCPEACTBEHHOM OIBITE, JO JAOCTATOYHO
CJIO’KHBIX, HEOOXOMMBIX JJIS1 PA3BUTHUS HAyYHBIX U TEXHOJOTMUECKUX MJeH. be3 KOHKpeTHbIX
MaTeMaTHYECKUX 3HAHWW 3aTPYAHEHO NOHWMAaHHWE MPHUHIMIIOB YCTPOWCTBA M HMCIIOJE30BAHUS
COBPEMEHHOM TEXHUKH, BOCHPUATHE W HHTEpIpeTalus pa3HOOOpa3HOW COLMAIBHOM,
HYKOHOMHYECKOW, MOTUTHYECKON MH(popMarmu, Manod(deKTruBHa MOBCETHEBHAS MPAKTHUECKAs
NesaTenbHOCTb. KakJoMy 4erIoBeKy B CBOEH JKU3HU MPUXOJUTCSA BBIIOJIHATH JOCTATOYHO
CJIO)KHBIE PACYEThl, HAXOIUTHh B CIPABOYHUKAX HYXKHBIE (DOPMYIBI U MPUMEHATH WX, BIAJICTh
NPaKTUYECKMMHU IpUeMaMH T€OMETPHUUECKUX W3MEPEHUI U MOCTPOCHUH, YNTaTh HHPOPMAIHIO,
NPEJCTAaBICHHYIO B BUAY TaOIUI, JUarpaMM, rpa)ukoB, MOHUMAaTh BEPOSTHOCTHBIN XapakTep
CiIydaitHbIX COOBITUH, COCTABIIATH HECIIOKHBIE AITOPUTMBI U JIp.

be3 0a3oBoii MaTemMaTMuyecKOil TMOJATOTOBKM HEBO3MOXKHO CTaTb OOpa30BaHHBIM
COBPEMEHHBIM YeJIOBEKOM. B 1Ikosie MatemaTHka CIyXKMT ONOPHBIM MPEIMETOM Ul U3Y4EHUS
CMEXHBIX JTUCHHIUIMH. B MOCIEMKOIBHOW KU3HH PEaNTbHON HEO0OXOAMMOCTHIO B HAIIM JIHU
ABISIETCA ~ HENpepblBHOE  oOpa3oBaHue, uyTo  TpeOyeT  NOJHOLEHHOH  06a30Boii
0011e00pa30BaTENbHON MOATOTOBKH, B TOM YHCIIE M MareMaThueckoid. M, HakoHel, Bce OobIme
CHeLHaNbHOCTEH, IJIe He0OXO0IMM BBICOKUI ypOBEHb 00pa30BaHUsl, CBSI3aHO C HEMOCPEICTBEHHBIM
IPUMEHEHUEM MaTeMaTuKu (IPKOHOMHUKA, OW3Hec, (QUHAHCHI, (QU3MKA, XUMHUS, TEXHHKA,
uHpopMaTrKa, OMOJIOTHS, ICUXOJIOTUS U Jp.). Takum 0Opa3oM, paciiupsieTcsi Kpyr HIKOJIbHUKOB,
JUTS KOTOPBIX MaTeMaTHKa CTAHOBUTCS] 3HAUUMBIM TIPEMETOM.

Jns  KM3HM B COBPEMEHHOM  OOINECTBE BAaXKHBIM  sBiseTcs  (popMupoBaHHe
MaTEMaTHYECKOTO CTHIIS MBIIIICHHS, TPOSIBIISTFOIIETOCS B OTIPE/ICTICHHBIX YMCTBCHHBIX HaBBIKAX.
B mporuecce MarematnyeckoM AEATENbHOCTH B apceHal NMPHUEMOB U METOOB YeJIOBEYECKOTro
MBIIUICHUSI €CTECTBEHHBIM 00pa30M BKIIIOYAIOTCS WHAYKIUS W JeIyKIus, o0oOmeHune u
KOHKPETHU3alMsl, aHAJIW3 W CHHTE3, KJIacCU(UKAIMs M CUCTeMaTH3alus, abcTparupoBaHUE M
aHamorusi. OOBEKTHl MaTEeMAaTHYECKHX YMO3AKIIOUEHHH W TpaBWiIa WX KOHCTPYHPOBaHUS
BCKPBIBAIOT MEXaHU3M JIOTMYECKHX MOCTPOCHH, BbIpabaThIBAIOT yMEHHUS (POPMYTUpPOBATh,
00OCHOBBIBaTh M JIOKAa3bIBAaTh CYXICHHS, TEM CaMbIM pPa3BHBAIOT JIOTHYECKOE MBIIILICHHUE.
Benymias ponb npuHaANIEKUT MaTeMaTHKe B (POPMUPOBAHUU aITOPUTMUYECKOTO MBIIUICHHS U
BOCIIUTAaHWH YMECHUH JIEHCTBOBATH 110 33JJaHHOMY arOPUTMY U KOHCTPYHUpPOBATh HOBEIE. B xo1e
peleHns 3aJa4 — OCHOBHOM yueOHOH NesTeNbHOCTH Ha YPOKax MAaTeMaTHKH — Pa3BUBAIOTCS
TBOpYECKAas U MPUKJIaTHAsI CTOPOHBI MBIIIUICHUSI.

OOyudenue MareMaTUKe JaeT BO3MOXKHOCTh Pa3BHBATh y YUALIMXCS TOYHYIO, SKOHOMHYIO U
nH(pOpPMATUBHYIO pedb, YMEHHE OTOMpaTh HAauOOJIee TOIXO/ISIIHNE SI3bIKOBbIE (B YaCTHOCTH, CUM-
BOJINYECKHUE, rpah)UIecKre) CPEeICTRA.



Marematnueckoe oOpa3oBaHHE BHOCHT CBOW BKJIA[ B (DOPMHPOBAHHE OOIICH KYJIBTYPHI
yenoBeka. Heo0X0auMbIM KOMIOHEHTOM 001N KyJIbTypbl B COBPEMEHHOM TOJIKOBAHUU SIBIISICTCS
o0I11ee 3HAKOMCTBO C METOJIAaMH TTO3HAHMS JCHCTBUTEIHLHOCTH, TPEACTABICHUE O MpEeaAMEeTe U
MCTOAC MATCMATHKHU, Cro OTIUYHA OT MCTOAOB CCTCCTBCHHBLIX W T'YMAHUTAPHBIX HAYK, 06
0COOEHHOCTSIX TPUMEHEHHS MATEeMAaTHKH JIJIsl PEIICHHS HAYYHBIX U MPUKIIAIHBIX 3a/1a4.

I/I3yquHe MareMaTuKun CHOCO6CTByeT 9CTCTUYCCKOMY BOCIIUTAHUIO YCJIOBCKA, IOHUMAHUIO
KpPacoThl U M3AIIECTBA MAaTEMAaTUYECKHUX PACCYXKICHUH, BOCHPUATHIO T€OMETPHUECKUX (POpM,
YCBOCHHUIO UJIEU CHMMETPHH.

Hcropuss pa3BUTHST MaTEMaTHYeCKOTO 3HAHHS JaeT BO3MOKHOCTH TIOMOJHHTBH 3amac
UCTOPUKO-HAYYHBIX 3HAHUHU IIKOJIBHUKOB, C(HOPMUPOBATH Y HUX MPEICTABICHHUS O MaTEMAaTUKE
KaK YacTH OOINEYeI0BEYCCKON KYJIbTYyphl. 3HAKOMCTBO C OCHOBHBIMH MCTOPHYECKUMHU BEXaMHU
BO3HUKHOBCHUA U PA3BUTHUA MaTeMaTUYECKOU HayKHu, C I/ICTOpI/Ief/’I BCIIMKUX OTKpBITPIfI, HNMCEHaAMU
JFO/Iel, TBOPUBIINX HAYKY, JOJDKHO BOWTH B MHTEIUICKTYAJIbHBIA 0arak Ka)JI0ro KyJIbTYPHOTO
YeJI0BEKa.

TPEBOBAHMUA K PE3YJIbTATAM OBYYEHUA U OCBOEHHUIO COAEPKAHUA
KYPCA

6 TUYHOCHHOM HANPAGICHUN:

® YMEHHUE SICHO, TOYHO, TPAaMOTHO H3JIaraTh CBOM MBICIM B YCTHOM WM IMCBMEHHOW PEYH,
IIOHUMATh CMBICII ITIOCTABJIECHHOMN 3aa4M, BBICTPAaUBATh apIyMEHTAILUIO, [IPUBOIUTH IIPUMEPHI U
KOHTPIIPUMEDBI;

® KDUTUYHOCTh  MBIIUICHUS, YMEHHE  paClO3HaBaTb JIOTMYECKH  HEKOPPEKTHBIE
BBICKA3bIBaHUS, OTINYATh TUIIOTE3Y OT (haKTa;

® [IPEJICTABIICHHE O MAaTeMaTHYECKOW Hayke Kak cepe 4eIOBeuecKO AEATeTbHOCTH, 00
JTanax €€ pa3BUTHUs, O €€ 3HAYUMOCTH JUIs Pa3BUTUS IUBWIM3ALUU;

® KPCATUBHOCTb MBIIIJICHUS, WHULMATUBA, HAXOIYUBOCTb, AKTUBHOCTH IIPU PELICHUU
MaTeMaTUYeCKUX 3a/1a4;

® yMEHHE KOHTPOJIUPOBATH MPOIIECC U Pe3yNIbTaT y4eOHON MaTeMaTHYeCKON e TeIbHOCTH;

® C[I0OCOOHOCTh K 3MOIMOHAJIBbHOMY BOCIPHUSATHIO MaTeMaTHMYeCKUX OOBEKTOB, 3ajad,
pELIECHHH, pACCYKICHHUI;

6 Mmemanpeomemnom HanpaeIeHuu:

e [IepBOHAYAJIbHBIE [TPE/ICTAaBICHMS 00 HJIESX U O METO/1aX MaTEMAaTHKHU KaK YHUBEPCaIbHOM
A3bIKE HAYKU U TEXHUKH, CPEJICTBE MOJECIMPOBAHMUS SIBJICHUN U IIPOLIECCOB;

® yMEHHUE BUJETh MaTeMaTHYECKYIO 33Jjauy B KOHTEKCTE MPOOJIEMHON CUTyalluu B APYIHX
JUCLHUIIIINHAX, B OKPYXKAIOLIEH KU3HH;

® yMEHHE HAXOJIUTh B Pa3IMUHBbIX HCTOYHUKAX UH(POPMALINIO, HEOOXOAUMYIO JJIsl PEeIICHUs
MaTeMaTHYeCKUuX MpoOjeM, MPEACTaBIATh €€ B MOHATHOM (opme, NMPUHUMATh peEIIeHUE B
YCIIOBUSX HETIOIHON U U30bITOYHON, TOUHOU U BEPOSTHOCTHOM MH(pOpManuy;

® yMEHHE TIOHMMATh M MCIOJIb30BaTh MaTeMaTUYECKHE CPeJICTBA HArsIHOCTH (Tpadukw,
JarpaMMbl, TaOJIUIBI, CXEMBI U JIp.) ISl UJUTIOCTPALlU, MHTEPIpETalliy, apryMEHTAIIH;

® yMEHHE BbIIBUTaTh TUNIOTE3bI MPU PEHIEHUH Y4eOHBIX 3a]a4, TOHUMAaTh HEOOXOIUMOCTh
WX IPOBEPKH;

e yMEHUE TNPUMEHATh WHAYKTHBHBIE U JIEIYKTUBHBIE CIIOCOOBI pPACCyXJE€HUH, BHUICTbH
pa3iIMyHbIC CTPATETUM PELICHUS 3a/1a4;

® [IOHMMAHHWE CYIIHOCTH QJITOPUTMHYECKUX TNPEINHCAHUM M YMEHHE J[IeWCTBOBAaTh B
COOTBETCTBUU C IPEITI0KEHHBIM aJITOPUTMOM;

® YMEHHE CAMOCTOSITETILHO CTAaBUTH 1I€TH, BEIOUPATh U CO3/1aBaTh aIrOPUTMBI JUIS PELLICHUS
y4eOHBIX MaTeMaTHUECKUX MPobIieM;

® YMCHHE IUIAHUPOBATh U OCYIIECTBIATD JACSATEIBHOCTD, HAPABICHHYIO HA PEIICHUE 3a1a4
HCCIIEI0BATENIBCKOIO XapakTepa;



6 NPEOMEMHOM HANPAGICHUU:

e oBJIaZicHHE 0a30BBIM MOHATHIHBIM ammapaToM IO OCHOBHBIM pa3jeiaM COJACpXKaHUA,
IpeACTaBIeHHe 00 OCHOBHBIX H3Yy4aeMbIX HOHATUAX (YMCIO, reoMeTpudeckas Qurypa,
ypaBHEHHE, (YHKIIHSA, BEPOSTHOCTH) KaK BAKHEHIITNX MAaTEeMaTHUECKUX MOJIEIISAX, MO3BOJISIOIINX
OIMCHIBATh U U3y4aTh PEAJIbHBIE MPOLIECCHI U SABJICHUS;

e yMeHHue paboTaTh C MATEMAaTHYECKUM TEKCTOM (aHAJIM3UPOBATH, U3BJIEKATh HEOOXOTMMYIO
UHPOPMALIMIO), TPAMOTHO NPUMEHITh MAaTEMAaTUYECKYl0 TEPMHUHOJOTHIO M CHMBOIIUKY,
MCII0JIb30BAaTh PA3JINYHBIC SI3bIKK MAaTEMATHKHY;

e yMEHHE MPOBOJUTH KIAacCU(UKALMKU, JOTMYeCKHe OOOCHOBAaHMA, JI0KAa3aTeIbCTBA
MaTEMaTUYECKUX YTBEPKICHMUI;

® yMEHUE PACIO3HaBaTh BUJbl MAaTEMAaTUYECKUX YTBEPKACHUN (aKCHOMBI, ONpPEACICHHUS,
TEOPEMBI U Jp.), IPsMbIe U OOpaTHBIE TEOPEMBI;

®pa3BUTUE IIPEACTABICHUM O YHCIE€ W YHMCIOBBIX CHCTEMAaX OT HATypPaJIbHBIX 10
JICHCTBUTEIIBHBIX 4YKCEJ, OBJIAJCHUE HABBIKAMM YCTHBIX, IIMCBMEHHBIX, MHCTPYMEHTAJIbHBIX
BBIYMCIICHHI;

® OBJIQ/ICHUE CUMBOJIBHBIM SI3bIKOM aIreOpbl, MpUEMaMU BbIIOJHEHUS TOXKJIECTBEHHBIX
peoOpa3oBaHUil PALMOHAIBHBIX BBIPAKEHUM, pELIEHUs YpaBHEHUW, CHCTEM YpaBHEHUH,
HEPABEHCTB U CUCTEM HEPABEHCTB, YMEHUE MCIIOJb30BaTh UICK KOOPAMHAT HA IUIOCKOCTH UL
UHTEPIIPETAllUl YpPaBHEHUW, HEPAaBEHCTB, CUCTEM, YMEHHUE IPUMEHATh anredpanyeckue
npeoOpa3oBaHus, annapar ypaBHEHUH U HEPABEHCTB AJIs peIeHHs 3a1a4 U3 pa3IMYHbIX Pa3/IeIoB
Kypca,

® OBJIAZICHUE CHUCTEMOM (YHKLUMOHAIbHBIX TMOHATHH, (QYHKIMOHAJIBHBIM SI3BIKOM U
CUMBOJIMKOH, YMEHUE Ha OCHOBE (DYHKIIMOHAJIBHO-TpaQUUECKUX MpEACTaBICHUI ONUCHIBATh U
AQHAJIM3UPOBATH PEAIbHBIC 3aBUCUMOCTH;

® OBJIaZICHHE OCHOBHBIMHU CIIOCOOAMH IPEACTABICHUS U aHAJIM3a CTATUCTUUYECKUX JIaHHBIX;
HaJIM4Me MPEJCTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIBHOM MUPE U O Pa3IMYHBIX
croco0ax UX U3y4eHHsl, 0 BEPOSATHOCTHBIX MOJIENISX;

® OBJIAJICHUE T'E€OMETPUYECKUM S3BIKOM, YMEHHME HCIIOIb30BAaTh €ro JUIsl ONUCAHUsA
IIPEAMETOB  OKPYXKAKOIIEro  MHpa, pPa3BUTHE IPOCTPAHCTBEHHBIX MPEACTABICHUN U
n300pa3UTEIbHBIX YMEHUH, IPUOOPETEHNE HABBIKOB FEOMETPUYECKUX TOCTPOSHHUIA;

® YCBOCHHME CHCTEMAaTHYECKUX 3HAHUM O MJIOCKUX (Urypax W MX CBOWCTBaxX, a TakKe Ha
HarJIIHOM YpPOBHE — O IPOCTEMIIMX NPOCTPAHCTBEHHBIX TelaX, YMEHHE IPUMEHATH
CHUCTEMAaTUYECKHUE 3HAHUA O HUX JUIS PELIEHUs F€OMETPUYECKHUX U IIPAKTUYECKUX 3a]1ay;

® yMEHUSI U3MEPATh JJIMHBI OTPE3KOB, BEIMYMHBI YIJIOB, MCIOJB30BaTh (DOPMYNbl IUis
HaXO0X/IEHUS IEPUMETPOB, IUIoLIaiel 1 00BEMOB FEOMETPUUECKUX PUTYD;

® YMEHUE MPUMECHATh HM3YyYEHHBIE IIOHATUSA, PE3yJbTaTbl, METOABI IJIA pELICHUSA 3a1ad
MIPaKTUYECKOr0 XapakTepa M 3a7ad4 W3 CMEXKHBIX JWCHUIUIMH C MCIOJIB30BAaHUEM IIpU
HEO0OXOIMMOCTH CIIPABOYHBIX MATEPHATIOB, KAJIBKYJISTOPA, KOMIIbIOTEpPA.

baszucublii yueOHbIN (0Opa3oBaTenbHBIN) IJIaH HA HM3y4EHHE MaTeMaTHKH B OCHOBHOM
IIKOJI€ OTBOAMUT 5 Y4eOHBIX YacoB B HEAETIO B TEUEHHE KaXXIOro rojga odydeHus, Bcero 875
YpOKOB. Y4eOHOe BpeMsi MOXKET OBITh YBETHWYEHO 70 6 W 0oyiee YpOKOB B HENIETIO 3a CYET
BapuaTUBHON yacT basucHoro raHa.

CormacHo mpoekty basucHoro ydeOHOro (oOpa3oBaTelbHOTO) IIaHA B 5—6 Kiaccax
u3yuaercs npeamer «MaTtemaTtuka» (MHTETpUPOBaHHBIN MpeaMeT), B 7—9 kilaccax napajjieabHoO
U3y4aroTcs MpeaMeThl «Anredpa» u «I'eomeTpusi».

Pacnpenenenne yueOHOro BpeMEeHU MEXAY 3TUMH NpeIMETaMU IPEACTABICHO B TaOIUIIE.

Kiaccer [Ipenmersl KonuuecTBO uacoB Ha cTyneHn
MaTeEMaTUYECKOr0 [IUKJIa OCHOBHOTO 00pa30BaHUs
5-6 Maremaruka 350




7-9 Anrebpa 306-315
I'eometpus 200-210
Bcero 856-875

[Ipeamer «Matematukay B 5—6 Kiaccax BKIIOYaeT apu(PMETHUYSCKUA MaTepHua,
AIIEMEHTHI aIreOpbl ¥ TEOMETPUH, a TAKKE IIEMEHTHI BEPOSATHOCTHO-CTATUCTHYECKON JIMHUH.

[Ipenmer «Anrebpa» BKIIOYAaEeT HEKOTOpPbIE BONPOCHl apu(METHUKH, DPa3BUBAIOIIUE
YHUCIOBYIO JIMHUIO 5—6 KIJIaccoB, COOCTBEHHO anreOpanyecKuii marepuai, 3JeMEHTapHbIC
GyHKINH, a TAaKXKe 3JIEMEHTbl BEPOSTHOCTHO-CTATUCTUYECKON JTMHUU.

B pamkax yuebHoro mpenmera «l'eomMeTpus» TpPaIWIIMOHHO H3Y4arOTCS EBKJIHMIOBA
TEOMETPHSI, FJIEMEHTBI BEKTOPHOM anreOpbl, reOMEeTpUUecKHe MpeoOpa3oBaHHmsl.

B cunmy HOBH3HBI Uil IIKOJIBI BEPOSTHOCTHO-CTaTUCTUYECKOTO MaTepualia U OTCYTCTBHS
METOJMYECKMX TpaJuLIMi BO3MOXKHA BapUAaTUBHOCTb IMPU €ro CTpyKTypupoBanuu. Hagano
M3YYEHHUS COOTBETCTBYIOIIETO MaTepHajla MOKET ObITh OTHECEHO U K 5—O6, u k 7—9 Kiaccam.
Kpowme Toro, ero nznoskeHue BO3MOXHO KaK B paMKax Kypca anredpbl, Tak U B BUJE OTIEIBHOTO
monyiis. [locneqHuil BapuanT MOKET OBITh peain30BaH TOJBKO IIPU YCIIOBUU YBEJIMUEHUS YHCIIa
YacoB Ha MaTeMaTUKy [0 CpPaBHEHUI0O C HWHBApHAHTHOW dYacTbio basucHoro y4eOGHOTO
(o6pa3oBaTenbHOTO) IJIAHA.

Y4eOHblii NIaAH
MareMarvka 6 Kiacc
5 gyacos B Hexearo, Bcero 170 gyacos,
(YueOnuk: Bunenkun H.4. u np. Maremaruka. Y4eOHuk ans 6 kimacca. M.,
«Muemosunay, ¢ 2017 r.)

Ne Tewmbl pazienos
Kon-Bo
4acoB
1 [ToBTOpEeHME Kypca MaTeMaTHKU S5 Kiacca 3
2 JlemuMocTh umcen 20
3 CnoxeHne W  BblUMTaHHE JApoOeil ¢ pasHeMu | 22
3HAMEHATEIISIMH
4 YMHOKEHUE U IeJIeHHe OOBIKHOBEHHBIX po0eit 30
S) OTHoO1IEHUS U IPONOPLIMH 18
6 [TonoxuTenpHbIe U OTPUIIATENIbHBIE YUCIIA 14
7 Cnoxenue u BBIUMTAHUE MOJIOKUTENBHBIX n| 11
OTPHIIATEIBHBIX YHCEIl
8 YMHOKEHUE U JIeNIeHNE TTOJIOKUTETBHBIX U OTPUIATENbHBIX | 12
qrcen
9 Pemenue ypaBHeHUi 13
10 KoopanHaThl Ha TUIOCKOCTH 10
11 DJIeMeHThl CTATHCTMKM*, KOMOMHATOPUKM M TEOpuUM | 6
BEPOSITHOCTEM.
12 Wrorosoe noBTopeHue 11
Bcero 170




Y4eOHblii 1aH
anrebpa 9
4 q B Heaemto, Bcerol36 u
(YueOnuk aBr. III.A. AnumoB u ap., Anredpa. YueOnuk s 9 knacca. M. «[IpocBenienue» ¢
2016r.)

Ne Temsl pazznenos Kouzo
4acoB
1 IToBTOpEHME 8
2 Anrebpanueckue ypaBHeHHs. CHCTEMBI 16
HEJIMHEMHBIX YpaBHCHUHN
3 CreneHsb C pallMOHAJIbHBIM MOKa3aTeIeM 13
4 CreneHHast QyHKIHS 19
5) [Tporpeccun 18
6 Crnyyaiinbple COOBITUS 12
7 CiyyaliHble BETMYHHBI 12
8 MHuoecTBa, JIOTHKa 12
9 IToBTOpEHME 26
Bcero 136

Y4eOHblii I1aH
reoMeTpus 9 kiace
(yueOnuk aBt..JI.C. Atanacsia u 1p «I'eomerpus 7-9», M.«IIpocBerieHue»)

Temsbl paznenos Komaaecr
Ne BO 4acoB
1 IToBTOpEHME Kypca reoMeTpun 7-8 KJ1accoB 3
2 Bekrtopsr 8
3 MeTtoa KkoopaArHAT 10
4 CooTHolIeHHEe MEXAYy CTOPOHAMH U YTJIaMU TPEyrojJbHHKa. 11
CkansipHOE MMPON3BEJICHNE BEKTOPOB
5 JIMHa OKPYKHOCTH M IIJIOIIAAb Kpyra 12
6 JIBrOKeHUS 8
7 HauanbHble CBeIGHUS U3 CTEPEOMETPHH 8
8 00 akcnoMax IJIaHUMETPUHU 2
9 IToBTOpenue. Pemenue 3anau 8
Bcero 70

Conepxkanue 0CHOBHOIO 00uiero o0pa3soBaHus 1o yueOHOMYy npeamMery

APUDPMETHUKA

HarypanbHuble uymciaa. HarypaneHeii psg.  JlecatuyHas cucTeMa  CUMCIICHHS.
Apudmernueckue 1eHCTBUS ¢ HATYpaIbHBIMU YnciaaMu. CBOWCTBA apuPMETUYECKUX JIEHCTBHA.

CreneHp ¢ HaTypajdpHBIM IOKa3areneM. YWCIOBBIE BBIPAKEHHS, 3HAYEHHE YHUCIOBOTO
BbIpakeHUs. Tlopsiiok neiicTBUI B YMCIIOBBIX BBIPAKEHMSX, UCIOJIb30BaHUE CKOOOK. Pemienue
TEKCTOBBIX 3aJ1a4 apu(PMETHICCKUMHU CITOCOOAMH.

Jenurenu u xpatHele. CBOMCTBa M MPU3HAKM AeauMocTu. IIpocTeie U cocTaBHbIE YHCIA.
Pa3nosxeHne HaTypaIbHOIO YMCIIA HA IIPOCTBIE MHOKUTENHN. J[€JIEHUE C OCTaTKOM.



Jpo6u. OObikHOBEeHHBIE OpoOH. OCHOBHOE CBOMCTBO ApoOu. CpaBHEHHE OOBIKHOBEHHBIX
npobeii. ApudmMerndeckue AelcTBUS ¢ OOBIKHOBEHHBIMU Apo0simMu. HaxoxaeHne 4acTu OT 1eJI0ro
U 1IeJIOTO 10 €0 YacTH.

Hecartuunpie apo6u. CpaBHEHHE IECATHUYHBIX ApoOeil. Apudmernueckue OEHCTBUSA C
JIecATHUHBIMH Tpo0simu. [lpencraBienue necsaTHUHOM IpoOH B BHJE OOBIKHOBEHHOM Ipodu U
OOBIKHOBEHHOU B BUJIE I€CATUYHOM.

[IpouieHThl; HAXOKJIEHHE MPOIEHTOB OT BEIMYMHBI M BEIMYMHBI IO €€ MPOILICHTaM.
OTHOlIeHUE; BBIPAKCHHE OTHOIIEHUS B MpoleHTax. llpomopius; OCHOBHOE CBOICTBO
MIPOIOPLIUH.

Pemienne TekcTOBBIX 3a/1a4 apu(METHUECKUMH CITOCOOaMHU.

Panmonanbuble umciaa. llonoxxuTenbHble W OTpULIATENbHBIE YHCIA, MOAYJIb YHCIA.
MHOXeCTBO IeNbIX Yucell. MHOXECTBO pallMOHAIBHBIX YHCEI; PAalMOHAIBHOE YHCIO Kak

m
OTHOIICHHUE — I'JC
n

M — nenoe 4ucno, N — HarypanbHoe uuciao. CpaBHEHHE palMOHAIBHBIX YHCEI.
Apudmernueckne neicTBUS ¢ pallHOHAIBHBIMU yiciamMu. CBOMCTBA apu(pMETHIECKUX ACHCTBUIA.
CreneHs ¢ LIeIbIM [10Ka3aTEIEM.

JeiicTBuTeNbHBbIE YucIa. KBagpaTHbIN KOpeHb U3 yncia. KopeHb TpeThel CTEIeHHU.

[TonsiTHe 06 UppaMOHAIBHOM yHcie. MppaluoHanbHOCTh YHciaa J2 u HECOU3MEPUMOCTh
CTOPOHBI U IMaroHaau Kajpara. [lecaTnynble NpUOIMKEHU UPPALlMOHATIBHBIX YHCEN.

MHOX€ECTBO IEHCTBUTENIBHBIX YHUCEN; IPEACTABICHUE JECUCTBUTEIBHBIX YHCEN B BUIE
OECKOHEUHBIX JIeCATUYHBIX Jpo0eit. CpaBHEHHE AEHCTBUTEIbHBIX YHCEI.

Koopaunarnas npsimas. M300paxeHue yncesn ToUKaMu KOOpAUHATHOM NpsiMoi. YuncinoBbie
IIPOMEXKYTKH.

HN3mepenus, npudmKeHHsi, oueHKH. Pasmepsl 0OBEKTOB OKpyKarouero mupa (OT
3JIEMEHTApHBIX YacTULl A0 BceneHHOI), NIMTENbHOCTh IPOLECCOB B OKPYXKAIOLIEM MHUPE.
Boigenenue mHoxuTens — crenenu 10 — B 3anucu yucia.

[TpubnnxeHHOe 3HaYeHUE BETMUMHBI, TOYHOCTh NpUOIKeHus. OKpyriieHHue HaTypaabHbIX
YHCell U IeCATUYHBIX Ipobeil. [Ipuknaka u olieHKa pe3yabTaToOB BHIYMCICHUH.

AJITEBPA

AJredpanyeckue BbIpa:keHHsl. byKBeHHbIE BBIpaXKEHUS (BBIPAXKEHUS C MEPEMEHHBIMU).
UucnoBoe 3HaueHWe OYKBEHHOIO BbIpakeHUs. JlomycTUMble 3HAU€HHS IE€PEMEHHBIX.
[ToncranoBka BbIpakeHUH BMecTO mepeMeHHBIX. [IpeoOpa3oBaHue OYKBEHHBIX BBIpa)KEHUH Ha
OCHOBE CBOMCTB apu(pMeTHUECKHX AeicTBUl. PaBeHCTBO OyKBEHHBIX BbIpaxeHHH. ToKIecTBo.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTelleM M €€ CBoWcTBa. OAHOWIEHBI M MHOTOYJICHBI.
Crenenp MHorowieHa. CrokeHue, BBIUMTAHHWE, YMHOXXEHHE MHOroujeHoB. Dopmyssl
COKpAILIEHHOTO0 YMHOXEHMs: KBaJpaT CyMMbl M KBajapaT pasHocTH. dopmyrna pasHoCTH
kBazpatoB. [IpeoOpa3oBaHue 11€10T0 BbIpaXE€HUSI B MHOrOwWIeH. Pa3iiokeHre MHOrO4ieHOB Ha
MHOKUTENN. MHOrOwIeHsl ¢ 0JHON nepeMeHHON. Kopens MHOrounena. KBagparHblil TpexusieH;
pa3oKEeHUE KBAIPATHOIO TPEXWICHA Ha MHOXKHUTEIIH.

Anrebpanueckast apoOb. OcHOBHOe cBoiicTBO anreOpanyeckoit apobu. CroxeHue,
BBIYUTAHUE, YMHOXKCHHE, JIeJIeHHE anredpanyeckux apooeit. CTeneHsp C 1eNbIM IMoKa3aTeIeM U e
CBOMCTBA.

PanmonaneHble BeIpayKEHUS M X MpeoOpa3zoBaHus. JJokazaTeabCcTBO TOXKIECTB.

KBanpatusie kopHU. CBOHCTBa apU(PMETHUECKUX KBAJPATHBIX KOPHEH U UX MPUMEHEHHE K
peoOpa30BaHUIO YUCIOBBIX BBIPAKEHHUM U BHIYUCICHUSIM.

YpaBHeHnusi. YpaBHeHue ¢ ogHoi nepemeHHoi. Kopens ypaBHeHus. CBOMCTBA YMCIIOBBIX
paBeHCTB. PABHOCWIIBHOCTD YpaBHEHUM.

Jluneiinoe ypaBHeHue. KBagparnoe ypaBHenue: opmyia KOpHEH KBaIpaTHOTO YpaBHEHUSI.
Teopema Buera. Penienue ypaBHEHU, CBOAAIIMXCS K JUHEUHBIM U KBaApaTHbIM. [Ipumeps pe-
IICHUS] YpaBHEHUI TpeTbell 1 4eTBepToil creneHu. Pemenne qpoOHO-paniMoHaIbHBIX YPaBHEHUH.



VYpaBHeHue C JOByMsI TNEepeMEHHBIMHU. JIMHElHOE ypaBHEHHE C JABYMs IE€PEMEHHBIMHU,
MIpUMEPHI PEIICHHS] YPABHEHUM B 1IEJIBIX YHCTIAX.

Cucrema ypaBHEHUU C ABYyMs MEpPEeMEHHBbIMH. PaBHOCMIBHOCTH cUCTEM. CHUCTEMBI JIBYX
JIMHEHHBIX YPABHEHUH € IBYMsI IEPEMEHHBIMU; PEILICHHE IIOJICTAHOBKOM U cilokeHueM. [Ipumepsl
PELICHUS] CUCTEM HEIMHENHBIX YPAaBHEHUH C IByMsI IEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 AJIreOpandecKuM CriocoOoM.

JlexapToBbI KOOPIMHATHI Ha TUIOCKOCTH. ['padudeckas HHTEpIIpeTalys YpaBHEHUS C ABYMS
nepeMeHHbIMH. ['paduk TUHEHHOTO YpaBHEHHS C JBYMsI IEPEMEHHBIMH; YTI0BOH KOd(hOUIIUESHT
MPSIMOI; YCIIOBUE MapaUICIbHOCTH NPsAMBIX. ['paduku mpocTeduX HETWHEHWHBIX YpaBHEHUM:
napabosa, runepboa, OKpyKHOCTb. [ paduueckass MHTEPIIPETAMsl CUCTEM YPaBHEHUH C ABYMS
[IEPEMEHHBIMH.

HepaBencrBa. YucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

HepaBenctBo ¢ oiHOM nepeMeHHOM. PaBHOCHIILHOCTD HepaBeHCTB. JInHeiHbIe HEpaBEeHCTBA
¢ oHoM nepemeHHo. KBagparHsie HepaBeHcTBa. CUCTEMBI HEPABEHCTB C OJIHOM IEPEMEHHOM.

OYHKINN

OcHoBHbIE MOHATHS. 3aBUCUMOCTH MEXIy BenuunHamu. [IpencraBienue 3aBUCUMOCTEH
dopmynamu. Ilonarue ¢yHkmum. OOnacTh OmpeAeNicHUs W MHOXXECTBO 3HAYCHHMN (DYHKIIHU.
CnocoObl 3amanus ¢yakuuu. ['paduk Qynkumu. CBoiicTBa (QyHKIMHA, MX OTOOpaKeHHE Ha
rpaduke. [Ipumepbl rpad MKOB 3aBUCUMOCTEH, OTPAKAIOIINX PeaTbHBIC TPOIICCCHI.

YucnoBble  ¢ynknuu. DyHKIMM,  ONUCHIBAOIIKME  MPSAMYyID U OOpaTHYIO
MIPOIMOPIIMOHAIILHBIC 3aBUCHMOCTH, UX TpaduKu U cBoicTBa. JIuHeiHas QyHKIus, ee rpaguk u
cBoiictBa. KBamparuunas Qyukums, ee rpadux u cBoiictBa. CreneHHble QYHKIMH C

x

HATypalbHBIMU TOKa3aTensMu 2 u 3, ux rpaduky u ceoiictsa. I'paduxu dpynxkuuit ¥ = Va, V=
y = [x].

YucnoBbie NMOCIEAOBATEIBHOCTH. [IoHATHE YMCIIOBONM IMOCIIENOBAaTEIBHOCTH. 3aJaHuE
MOCJIEIOBATEILHOCTH PEKYPPEHTHOM popMyIioi 1 Hhopmysoit N-ro yieHa.

Apudmernueckas 1 reomeTpudeckas nporpeccuu. @opmyinsl N-ro wieHa apuPpMeTHIecKoi
U TEOMETPUYECKOM MPOrpeccuii, CyMMbl NEPBBIX U 4JI€HOB. M300pakeHne wieHoB apudmMernye-
CKOM M TEOMETPUYECKOW IPOrpeccCUid TOYKAMU KOOPAMHATHOW IIJIOCKOCTH. JIMHEWHBIM U
AKCIOHEHIUATBHBINA pocT. CI0KHbBIE TPOLEHTHI.

BEPOATHOCTB U CTATUCTUKA

OmnucareqbHass cratucTuka. [IpencraBneHue MaHHBIX B BHMJE TaONHML, AUarpamm,
rpaduxoB. CnyyaiiHas HW3MEHUMBOCTb. CTAaTHCTUYECKHE XapaKTEPUCTHKU HaOOpa JaHHBIX:
cpeaHee apudmMeTnueckoe, MeAMaHa, HaWOOJbIIEe M HAaWMEHbIIEE 3HAYEHUs, pa3Max.
[TpencraBiaeHne 0 BEBIOOPOYHOM HCCIIEIOBAHUU.

Cay4aiinbie coOObITHSI W BEPOATHOCTH. [loHATHE O ciydyallHOM ONBITE M CIydyallHOM
coObiTun. YacTtora ciydaiiHOro coObiTus. CTaTUCTUYECKUN MOAXOJ K MOHSATHIO BEPOSTHOCTH.
BeposiTHOCTH  NPOTUBOMOJIOKHBIX COOBITHHA. JlocTOBEpHBIE ¥  HEBO3MOXKHBIE COOBITHSL.
PaBHOBO3MOXKHOCTB cOObITHH. KiTaccuueckoe onpeneneHne BEpOSITHOCTH.

KomOunatopuka. Pemenne KOMOMHATOpHBIX  3a1ady  1epebOpoM  BapHAHTOB.
Komb6unaropnoe npasuio ymHoxeHus. [lepectanHoBkH U pakTopHal.

IF'EOMETPUSA

Harasnnas reomerpusi. Harnsgasle npeacraBieHust o Gurypax Ha IUIOCKOCTH: MpsiMasi,
OTpE30K, Jy4, Yroj, JOMaHas, MHOTOYIOJbHHUK, OKPYXHOCTb, Kpyr. YeTbIpexyrojbHUK,
IPSIMOYTOJIBHUK, KBaJpaT. TpeyroibHUK, BUABI TPEYTOJIbHUKOB. [IpaBuIbHBIE MHOTOYTOJIbHUKH.
N3obpaxenne reomeTpuueckux ¢uryp. BzaumHOe pacrnosokeHue JBYX MpPSMBIX, JBYX
OKPY’KHOCTEH, IIPSIMOU U OKPY’KHOCTH.

Jnuna otpeska, ysoMmaHoil. IlepuMerp MHOrOyrojibHuKa. EQWHULBI U3MEpPEHUS JTUHBI.
W3mepeHnue UIMHBI OTPE3Ka, IOCTPOCHUE OTPE3Ka 3alaHHOM JIIMHBI.
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Buger yrnoB. I'pagycHas mepa ytia. M3MepeHue W TMOCTPOEHHE YIJIOB C MOMOIIBIO
TpaHCIIOPTHPA.

[TonsiTre muomaau GUrypsl; eAMHUALIBI U3MepeHus miomany. [Inomaap npsaMoyroibHUKa U
wiomaab kBaapara. llpubnmkeHHoe W3MepeHue IUom@aaeid ¢Guryp Ha Kierd4aroi Oymare.
PaBHoBenukue ¢urypsl. Harmsnnele npeacTaBieHus O NPOCTPAHCTBEHHBIX (UTypax: KyoO,
napajuielienunen, mnpusMa, mnOupamuna, map, cdepa, konyc, muauaAp. HW3o0pakeHue
npocTpancTBeHHBIX Guryp. [Ipumeps ceuenuit. Muororpanuuku. [IpaBunbHbIe MHOTOTPaHHUKH.
[Tpumepsl pa3BepTOK MHOIOI'PaHHUKOB, LIWJIMNHIpPA U KOHYCA.

[TonsiTue o6bema; enuHUIBI 00beMa. OOBEM IPSIMOYTOJILHOTO MapajuieienuIesia, Kyoa.

[Tonsstue o paBeHcrBe ¢uryp. LleHTpanbHas, oceBass W 3€pKajbHas CHMMETPHUH.
N3o00pakeHrne CUMMETPUYHBIX QUTYP.

I'eomerpunueckune ¢purypsl. [Ipsmble u yrasl. Touka, npsMas, m10ckocTb. OTpe3oK, JIy4.
VYroin. Buael yrios. BepTukanbHble B CMEXHBIE YIiibl. buccekTpuca yria.

[TapannenpHble U nepecekarouiyecs: npsmMele. IlepnenaukynspHsie npsmele. Teopemsl 0
NapajuieIbHOCTU U MEPHEeHIUKYISIPHOCTU NpsAMbIX. [lepneHauKymnsp U HakIOHHAs K MPSIMOU.
CepenMHHBIN EPIEHAUKYIISIP K OTPE3KY.

['eomeTrpuueckoe Mecto Touek. CBoiicTBa OUCCEKTPHCHl yriia U CEPEIUHHOTO
NEPIEeHIUKYIIApA K OTPE3KY.

Tpeyronbuuk. Bpicota, wMenuana, OucceKTpHuca, CpeIHSs JHHUS TPEYTrOJbHHKA.
PaBHOOeIpEeHHBIE M PABHOCTOPOHHHME TPEYTOJLHUKH; CBOMCTBA M MPU3HAKU PaBHOOEIPEHHOTO
TpeyroibHuka. llpu3Haku  paBeHCTBa  TPEeYroJbHUKOB. HepaBeHCTBO  TpeyrojbHUKA.
CooTHoIIEHHUS MEXAY CTOPOHAMHM U yriamMu TpeyrojpHuka. CymMma YIrioB TpeyrojbHUKA.
Buemnue yriel Tpeyronbauka. Teopema @aneca. [lonobue tpeyroiapuukos. [lpusnaku nogodus
TpeyroiabHukoB. Teopema Ilugaropa. CuHyc, KOCHMHYC, TaHI'€HC, KOTAHI'€HC OCTpPOro yria
MPsIMOYTOJIBHOTO TpeyrosibHuKa u yrioB oT 0 no 180°; npuBenenue Kk octpomy yriay. Pemenue
IPSIMOYTOJIBHBIX TPEYTroNbHUKOB. OCHOBHOE TPUTOHOMETPUYECKOE TOXIeCTBO. DOpMyIbl,
CBA3BIBAIOIIME CHHYC, KOCHUHYC, TaHI'€HC, KOTAaHI€HC OJHOT0 M TOro ke yria. Pemenue
TPEYTroJIbHUKOB: TEOpEMa KOCHHYCOB U T€OpEMa CUHYCOB. 3aMeuaTelbHble TOYKU TPEYroJIbHUKA.

YereipexyronpHuk. Ilapamnenorpamm, ero cpoiicTBa W INpu3Haku. I[IpsMOyronapHUK,
KBaJlpat, poM0, UX CBOMCTBA U pU3HaKU. Tpaneuus,, CpeHss IMHUS TpanelHu.

MHuoroyronsHuk.  Beimyknsle  MHoroyroiapHuku. Cymma  yIVIOB  BBIIIYKJIOTO
MHOTOYyrojbHUKa. [[paBUIbHBIE MHOTOYTOJIbHUKH.

OxpyxHocTb U KpyT. Jlyra, xopaa. Cekrop, cermeHT. LleHTpanbHblil yroil, BIUCaHHBIN yrod;
BEJIMYMHA BIHMCAHHOIO yria. B3auMmHOe pacnojio)keHue MpsSMOM M OKPY)KHOCTH, ABYX
okpyxHocTel. KacaTenbHas 1 cexyas K OKpy»KHOCTH, X CBOWCTBA. BrrcaHHbIE U ONMCAHHbIE
MHOTOYTOJIbHUKU. OKpPY)KHOCTb, BOMCAHHAsI B TPEYTOJIBHUK, U OKPYXHOCTb, OMMCAHHAsI OKOJIO
TpeyrojbHUKa. BrincanHsle 1 ONMCaHHBIE OKPY>KHOCTH MPABUIIBHOTO MHOTOYTI'OJIbHUKA.

['eomeTpuueckue npeodpazoBanus. [lonsarue o paBenctBe ¢uryp. Ilonarue o nBukeHuu:
oceBasi U LIEHTpalbHAs CUMMETPHH, MapajuleibHbI mepeHoc, moBopot. [lonarue o mogobuu
buryp v roMOTETHH.

Pemenue 3a1a4 Ha BBIYKMCIIEHHUE, 10KA3aTEIBCTBO U IIOCTPOEHHUE C UCIIOJIB30BAHUEM CBOMCTB
U3YYEHHBIX (uryp.

HN3mepenne reomMerpuyecKux BeJM4uH. J[nmuHa orpe3ka. PaccrosHMe OT TOYKH 10
npsiMoii. PaccTosiHne Mex 1y napajijieibHbIMU NpsMbIMU. [lepumMeTp MHOTOYTroJIbHUKA.

JliiHa OKPYKHOCTH, YUCIIO S1; IJIMHA 1yTU OKPYKHOCTH.

['pagycHas Mepa yriia, COOTBETCTBUE MEX 1Y BETUUUHON HEHTPAJIBHOTO YIJIa U JUTMHON TyTH
OKPYKHOCTH.

[TonsTue momanu IUIocKUX ¢uryp. PaBHOcocCTaBieHHbIE M PaBHOBEIUKHE (QUIYpHI.
[Tnomanes npssmoyronbHuka. [1nomaau napanienorpaMmma, TpeyroiabHuka u Tpaneuuu. [1nomans
MHoroyrojpHuka. Ilnomane kpyra u miomans cexkropa. CoOOTHOIIEHHE MEXIY ILIOMAIIMU
no100HBIX uryp.

Pemmenue 3a1a4 Ha BEIYHMCIICHHUE U I0KA3aTEIbCTBO C MCIOJIb30BAHUEM U3YUYE€HHBIX (OPMYII.
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Koopaunarbl. VYpaBuHenue tnpsmon. KoopawnaTel cepenuHsl oTpe3ka. Dopmyina
PacCTOSIHUSA MEXAY ABYMS TOUKAaMU IIJIOCKOCTH. Y PAaBHEHHUE OKPYKHOCTH.

BekTopsbl. JlnuHa (Momaynb) BekTtopa. PaBeHCTBO BekTOopoB. KosmmHeapHbIE BEKTOPHI.
Koopaunatsl BekTopa. Y MHOXKEHHE BEKTOPA Ha YUCII0, CyMMa BEKTOPOB, Pa3JI0KEHHE BEKTOPA 110
JIBYM HEKOJUIMHEApPHBIM BeKTopaM. CKallIpHOE MTPOU3BEIECHNE BEKTOPOB.

JOI'HKA U MHOXECTBA

TeopeTHKO-MHOXKECTBEHHbIE MOHATHA. MHOXECTBO, 3JIEMEHT MHOXECTBA. 3aJlaHHe
MHOECTB TEPECUUCICHUEM DJIEMEHTOB, XapaKTePUCTUUYECKUM CBOHMCTBOM. CTaHIapTHBIC
0003HaYCHHS YUCIIOBBIX MHOXeCTB. IlycToe MHOXecTBO u ero obo3HadeHue. [ToaMHOXKeECTBO.
OO0bearHEHUE U TIEPECEUCHUE MHOXKECTB.

NnmrocTpatiyst OTHOIIEHUM MEX/Ty MHOXKECTBAMH C ITOMOIIIbIO TuarpamMm Ditiiepa — Benna.

JaemenThl Jorukm. Ornpenenenre. AKCMOMBI W TeopeMbl. JloKa3aTeabCTBO.
Jloka3aTenbCcTBO OT MPOTUBHOTO. Teopema, oOpaTHas faHHOU. [Ipumep 1 KOHTpIIpUMeEp.

[TonsiTvie 0 paBHOCUIILHOCTH, CJIEIOBAaHUH, YIOTPEOICHUE JIOTHUYECKUX CBA30K €CH ..., MO
«esy 6 HIOM U MOJIBKO 6 MOM CJIyHae, TOTUUECKUE CBS3KU U, UJIU.

MATEMATHUKA B UCTOPUYECKOM PA3BUTHUN!

Hcropus popMUpOBaHUS MOHATUS YUCIIA: HATYpajbHbIE YK CIIa, APOOH, HEIOCTATOYHOCTb
PALMOHATIBHBIX YHMCEN JUIsl TEOMETPUUECKUX HM3MEpPEHUH, uppanuoHaibHble yucia. CTapuHHbIE
cucteMsl 3anucu uuces. [Ipodu B BaBuinone, Erunte, Pume. OTKkpbiTHE NECATUYHBIX ApPOOEii.
Crapunnsle cucteMbl Mep. [lecstuunble npodu u MeTpuueckas cucrema wmep. llosBienue
OTPULIATENIbHBIX Yncen U Hyns. JI. Marauukuii. JI. Diinep.

3apoxaeHue anreOpel B Heapax apudmeTuku. Ai-Xopesmu. Poknenune OyKBEHHOMN
cumBonuki. [1. ®epma, ®@. Buer, P. Jlekapt. Ucropus Bonpoca o HaxoxaeHUU Hopmyn KopHen
anreOpanyecKnX ypaBHEHHH, HEpPa3peUuIMMOCTh B paJWKajaxX ypaBHEHHUH CTENEHH, OOJbIIeiH
yetelpex. H. Tapranss, x. Kapnano, H. X. A6ens, D. I'anya.

N300perenne MeTroaa KOOPJIMHAT, MO3BOJISIONIETO NMEPEBOIUTh T€OMETPUUYECKHUE OOBEKTHI
Ha sa3bIKk anredpel. P. Jlexkapt u II. ®epma. Ilpumepbl pa3nuyHBIX CUCTEM KOOpAMHAT Ha
IIJIOCKOCTH.

3anaua Jleonapao IIuzanckoro (Pubonauun) o kponukax, yucia duboHayuu. 3anada o
IaXMaTHOM JTOCKE.

HcToku TeOpuu BEPOSTHOCTEN: CTPaxoBoeE A€o, azapTHbie UIphl. I1. @epma u b. ITackans.
S1. bepnymu. A. H. Konmoropos.

Ot 3emniemepust k reomerpud. [ludarop u ero mkona. danec. Apxumen. Iloctpoenue ¢
MIOMOIIBIO IUPKYJSA U JIMHEUKHU. [locTpoeHne MpaBUIbHBIX MHOTOYTOJIBHUKOB. TpUCEKIMs yria.
KBanpatypa kpyra. Y noenue ky6a. Mictopus uncna 1. 3osotoe ceuenue. «Hauana» Esknnna. JI.
Oitnep. H. U. JlobaueBckuit. icTopust msIToro mocrynara.

Coduzmsl, mapag0KChI.

! Coneprxanme paszena BBOAMTCS TI0 Mepe H3yUEHHS JPYTHX BOIPOCOB.

Pe3eps Bpemenu — 55 4

IIpuMepHoOe TeMaTH4YeCKOE IIAHMPOBAHNE

Temaruueckoe TUTAHMPOBAHHWE pEATU3YeT OJUH U3  6O3MOMCHBIX TIOIXOJOB K
pacripeqielieHHI0 MaTepuana, MpencTaBieHHoro B paszziene «Colep)kaHHe OCHOBHOTO OOIIETo
o0Opa3oBaHus MO y4eOHOMY TpeaMery» mMexay 5—6 u 7—9 knaccamu. OHO He Hocum 00s-
3amebH020 XapaKmepa u He UCKII0Uaen 603MOHCHOCM el UHO020 PACRPEOeNeHUSL COOEPHCAHUS
Mexcoy YKazauuvlmMu Imanamu o0Oyuenusn. Hanpumep, B mpeqiaraeMoM NPUMEPHOM
TEMATUYCCKOM IIIAaHUPOBAHHUU DBJICMCHTHI Bep0$[THOCTHO-CTaTI/ICTI/I‘-IeCKOI\/'I JIMHUHNU BKJIIFOYCHBI B
Kypc HauuHas ¢ 5—6 kiaccoB. B To jke BpeMs Ha4ano M3y4eHHUsl STOr0 MaTeprana MOXET ObITh
OTHECEHO U K 7—9 kiaccam. MmMeeTcs Takke OMBIT H3yYeHHsI STOT0 MaTepralia B BUJIE OTACIHHOTO
MOAOYJIA. HSy‘-IeHI/IC TCOPCTUKO-MHOKCCTBCHHBIX HOHATUH B JaHHOM TEMATUYCCKOM
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TJIAaHUPOBAHUH MPECTaBICHO B 7—9 Kitaccax, B TO )K€ BpeMs OHO MOKET ObITh OTHECEHO M K 5—
6 KiIaccam.

B npumepHoM TemaTHueckoM IJIAHUPOBAHUU pa3Jelibl OCHOBHOIO  COJEpKaHUS
MaTEeMaTHYECKOTO 00pa30BaHUS PAa30HUTHI HA TEMbI, B KOTOPHIX B psAJE CIy4aeB MPOTPAMMHOE
coJiep;KaHue MPECTaBICHO Ooiee JeTalbHO.

OC00EHHOCTBhIO MPUMEPHOTO TEMATUYECKOTO IUIAHUPOBAHUS SIBJIAETCS TO, YTO B HEM
COJICP)KUTCSL ONMHUCAaHME BO3MOXKHBIX BHUJOB JAESITEIBHOCTH Y4YalllUXCsl B IMPOIECCE YCBOCHUS
COOTBETCTBYIOIIETO COJIEP>KaHUs, HAMPABICHHBIX Ha JOCTUXKEHHWE TIOCTABJICHHBIX IIeJIeH
o0ydeHus. DTO OPUEHTUPYET YUUTENS Ha YCUJICHUE JESATEIbHOCTHOIO MOJAX0a B 00y4yeHUH, Ha
OpTraHM3AII0 Pa3HOOOPa3HON YUeOHOU AeITeTbHOCTH, OTBEYAIONIEH COBPEMEHHBIM MICUX0JIO0T0-
MeAarorn4eckuM BO33pEHUIM, Ha UCIIOJIb30BAaHUE COBPEMEHHBIX TEXHOJIOTHUH.

HepequL y‘lEﬁHO-MeTOI[I/I‘IeCKI/IX cpeacrs oﬁyqemm.
OcHOBHas U TOTIOJIHUTEbHAS JTUTEPATYpa:

@OenepallbHbIl TIepeueHb Y4YEOHHMKOB, PEKOMEHIYyeMbIX MUHUCTEpCTBOM 0OOpa3oBaHUs
Poccuiickoit ®enepaur K HKCIOJb30BAHHIO B 00111€00pa30BaTeIbHOM —TMPOIECCe B
o0mreoOpazoBarenbHbIX yupexaeHusax Ha 2015 — 2016 y4eOHslii rox.

[Iporpammbl misi  0011€00pa30BaTENBHBIX IIKOJN, JMIEEB M TUMHa3ud. MaremaTuka.

Cocrasutenu: I'. M. Ky3nenosa, H. I'. Munmiok. M.: [Ipoda, 2004 r.
Y4yeOHO-MeToAUYEeCKHE KOMILIEKThI

YMK II. A. AnumoBa u ap.

1) Ausummos 1. A. Anredpa, 7 Ki1.: y4eOHHK JiIst 0011Ie00pa3oBaTebHbIX yupexaenuit / 111.
A. Anmumos, FO. M. Konsirun, M. B. Tkauésa, 10. B. Cunopos, H. E. ®énoposa, M. U.
[Tabynun. — M.: Ilpocemienue, 2014.

2) Anumos III. A. Anre6pa, 8 KII.: yaeOHHK /151 00111e00pa3oBaTeIbHbIX yupexaenuii / 111
A. Amumos, FO. M. Konsrun, M. B. Tkauesa, 10. B. Cunopos, H. E. ®&nopora, M. 1.
[Tabynun. — M.: Ilpocemienue, 2014.

3) Amumos L. A. Anre6pa, 9xi1.: yueOHUK i 001ieo0pa3zoBaTenbHbiX yupexaenuit / 111
A. Amumos, FO. M. Konsrun, M. B. Tkauésa, 10. B. Cunopos, H. E. ®&nopora, M. U.
[[Tabynun. — M.: IIpocBemenune, 2017.

4) Komsrun 0. M. Anrebpa, 7 ki.: pabouas Tetpans, B 2 4. / F0. M. Konsirun, M. B.
Txauésa, H. E. ®&énopoa, M. 1. lllabynun. — M.: [Ipocsemienue, 2019.

5) Komsrun FO. M. Anreopa, 8 ki1.: padouast Tetpas, B 2 4. / FO. M. Konsrun, M. B.
Tkauéra, H. E. ®énoposa, M. U. [llabyann. — M.: [Ipoceemenue, 2019.

6) Komsarun 10. M. Anredpa, 9 xi.: padouast terpans / 0. M. Konsrus, 0. B. Cunopos u
ap. — M.: TIpocsemenue 2019.

7) Komsrun H0. M. Uzyuenue anredpsl, 7 - 9 kir.: kaura s yautens / M. FO. Konsirun, HO.
B. Cumopog, M. B. Tkauépa u qp. — M.: [Ipoceemenue, 2019.

8) Txkauésa M. B. AnreOpa, 7 ki1.: munaktiuueckue Marepuansl/ M. B. Tkauéra, H. E.

®énoposa, M. U. llabynun. — M.: [Ipoceenienue, 2019.
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9) TxauéBa M. B. AnreOpa, 7 ki1.: Temaruueckue tectol. [ A / M. B. TkauéBa. — M.:
[Ipoceemenue, 2019 .

10) Tkauésa M. B. Anre6pa, 8 ki1.: qumaktudeckue marepuansl / M. B. Tkauéa, H. E.
®Enoposa, M. U. lllabynun, — M.: [Ipocsemienne, 2019

11) TkauéBa M. B. AnreOpa, 8 ki1.: Tematiueckue tectol. [ MA/ M. B. Tkauéa. — M.:
[Tpoceemenue, 2019.

12) Tkauésa M. B. Anre6pa, 9 ki1.: qumaktudeckue marepuaisl/ M. B.Tkauésa, H. E.
®énoposa, M. U. llabynun. — M.: [Ipoceenienue, 2019.

13) TkauéBa M. B. AnreOpa, 9 ki1.: Tematnueckue Tectsl / M. B. TkauéBa. — M.:

ITpoceemenue, 2019

MeTtoauyeckoe odecneyeHue:

1) Jlykuuera E.}O. OcobenHoCcTH 00yueHHs MaTeMaTuke B KOHTeKcTe cojepkanus OI'OC:
yuebHo-MeTonudeckoe nocobue — CII6.: CI16 ATITIO, 2013.

2) I'aBpuiioBa H.®. TToypounsie pazpaboTku mo anrebpe. 9 kmace. M.: BAKO, 2019

3) AcmonoB A. I'. ®opMupoBaHre YHUBEPCAIBHBIX Y4EOHBIX ACHCTBUI B OCHOBHOM IIKOJIC.
Cucrema 3anannii/A. I'. Acmonos, O. A. Kapabanoa. — M.: IIpocsemenue, 2010.

4) Bapun U. U. Crapunnsie 3agaqn / U. U. baspuw, E. A. ®pudyc. — M.: IIpocseienue,
1994,

5) Muuypun JI. ®. 3a crpanunamu yueoHuka anreops /J1. @. [Tuuypun. — M.: [Ipocsenienue,
1991.

6) [Moita k. Kak pemars 3amauy? / JIx. [Toita. — M.: [Ipocsenienue, 1991.

7) Ioita JI)x. Maremaruka u npaBaonooousie paccyxaenus/ J[x. [Toiia. — M.: TIpocBeriexue,
1975.

8) IMoita [Ix. Marematnyeckoe OTKpBITHE. PerieHue 3a1au: OCHOBHbBIC MOHITHS, H3yYSHHE U
npenonasanue / J[x. [Toita. — M.: IIpocBemienue, 1970.

9) Crpoiik [I.41. Kparkuit ouepk ucropuu maremaruku/ /1. 1. Ctpoiik. — M.: Hayka, 1978.

10) Tane3una H. ®@. Yopasnenue nporieccom popmupoBanus 3Hanuii / H. @. Tanpzuna. — M.:
MI'VY, 1984.

11) Illy6a M. 1O. 3anuMaTesnbHbIC 331aHusI B 00y4YeHHH MaTeMaTuke: KHura st yaurens/M. 0.
[Ty6a.— M.: [Ipocsermienue, 1994.

YMK JI. C. Atanacsina u ap.
1) Teomerpus: 7 —9 k. / JI. C. AtanacsH, B. @. byry3os, C. b. Kagomies u ap. — M.:
[Tpocsemenwue, 2019.

2) ['eomerpus: pabouas terpans: 7 k. / JI. C. Aranacss, B. @. byrysos, 0. A
I'maszkos, U. U. FOaquna. — M.: IIpocsemenne, 2019.
3) ['eometpus: pabouas terpans: 8 k. / JI. C. AranacsH, B. @. byty3os, 1O. A.

I'maszkos, U. U. FOaquna. — M.: IIpocsemenne, 2019.
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4) I'eometpus: pabouas Terpaap: 9 ki. / JI. C. AtanacsH, B. @. byry3sos, 10. A.
I'mazkos, U. U. FOnuna. — M.: [Ipocemenne, 20109.

5) 3uB b. I'. ['eomerpus: nunakr. marepuansl: 7 k1. / b. I'. 3uB, B. M. Meiinep. —
M.: IIpocsemenue, 2019.

6) 3uB b. I'. ['eomerpus: nunakr. marepuansl: 8 k1. / b. I'. 3uB, B. M. Meiinep. —
M.: IIpocsemenue, 2019.

7) 3uB b. I'. ['eomerpus: nunakr. marepuansl: 9 k. / b. I'. 3uB. — M.:
[Tpocsemenwue, 2019.

8) N3yuenue reomerpuu B 7, 8, 9 kinaccax: METOJ, PEKOMEHAAIUHU: KH. JIs
yuutensi/JI. C. Aranacss, B. @. Byrysos, FO. A. I'naskoB u np. — M.: IIpocsemenue, 2019

9) Mumenko T, M. I'eometpust: Tematudeckue TecTsl: 7 ki1. /; T. M. Mumenko, A.
. bauakos. — M.: IIpocsemenue, 2019.

10) Mumenko T. M. I'eometpus: Tematudeckue Tectsl: 8 k1. / T. M. Mumenko, A. /1.
brnunkos. — M.: Ilpocsemenne, 2019.

11) Mumenko T. M. I'eomerpus: Temarundeckue Tectsl: 9 k1. / T. M. Mumienko, A. 1.

bmuakoB. — M.: [Ipocsemienwne, 2019.

MeTtoanyeckoe odecneyeHue:
1) JIykuuesa E.}O. Ocobennoctu 00yueHus: MaTeMaTHKe B KOHTeKcTe conepxanus OIOC:
yuebHo-MeToudeckoe nocobue — CII6.: CII6 ATIITIO, 2013.

2) I'aBpunosa H.®. [Toypounsie pazpaboTku no reometpuu. /-9 kiace. M.: BAKO, 2017

HNuTepHeT-pecypces:
1. www.edu.ru (caiitr MOuH P®).

2. www.school.edu.ru (Poccuiickuii 001eodpa3oBaTebHbINA TOPTAN).

3. www.pedsovet.org (Bcepoccuiickuii THTepHET-TIeICOBET)

4. www.fipi.ru (caiit ®enepanbHOr0 MHCTUTYTA E1arOrMYeCKUX U3MEPEHUil).

S. www.math.ru (MHTepHeT-nog1epKKa yUUTENeil MaTeMaTUKH).

6. www.mccme.ru (caiiT MOCKOBCKOT0 LIEHTpa HEMPEPHIBHOTO MaTEMAaTHYECKOTO
oOpazoBaHmUs).

7. WWW.it-n.ru (ceTb TBOPYECKUX YUHUTEINEH)

8. www.som.fsio.ru (cereBoe 00beTMHEHNE METOUCTOR)

9. http:// mat.1september.ru (caifiT razets! «MareMaTHKa»)

10. http:// festival.1september.ru (bectuBanp nenarornueckux uaen «OTKPHITHIN
ypok» («IlepBoe ceHTSIOps»)).

11. www.eidos.ru/ gournal/content.htm (MuTepHeT - KypHan «ugoc»).

12. www.exponenta.ru (06pazoBaTeIbHbII MaTeMaTUYECKHUH cailT).

13. kvant.mccme.ru (35ekTpoHHas Bepcus KypHaia «KBaHTy.

14. www.math.ru/lib (3nexTpoHHas MaremaTHuyeckas OMOIUOTEKA).

15. http:/school.collection.informika.ru (eguHast KOJUTEKIIUS TUPPOBBIX
00pa3oBaTeNbHBIX PECYPCOB).

16. www.kokch.kts.ru (on-line rectupoBanue 5-11 kaccer).

17. http://teacher.fio.ru (megarorunueckas mactepckasi, ypoku B IHTepHeTe U Apyroe).

18. WWW.uic.ssu.samara.ru (ImyTeBoauTeNb «B Mupe HayKu» Ui IIKOJIBHUKOB).

19. http://mega.km.ru (Merasuuuknonenus Kupumna u Medoaus).

20. http://www.rubricon.ru, http://www.encyclopedia.ru (calThl « DHITUKIIOICTUI).

Hudposbie 00pa3oBaTe/ibHbIE PeCypPChl:

1. YMK «KuBas maTemaTuka

2. Maremarnueckuii kKoHcTpykTop 1C

3. Flash-ponuku

4. KomIIeKke HHCTPYMEHTAIIBHBIX cpeacTB mporpammupoBanus (KHC).
5. YMK «Kupwmin u Medoamii»
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PexoMeHaanum no ocHaIIeHUI0 y4eOHOI o mpouecca

OcHamienue mpoiiecca oOyueHus MaTeMaTHKe 00ecrednBaeTcsi OMOIMOTEYHBIM (DOHIOM,
MEYATHBIMK TOCOOMSIMHM, a Takke HHPOPMAIMOHHO-KOMMYHUKATUBHBIMU CPEJICTBAMU,
OKPAHHO-3BYKOBBIMH ~ TOCOOHMSIMHM, TEXHHYECKHMH CpEACTBAaMH  OOydeHus, y4eOHO-
MPAKTUYECKUM U y4eOHO-1a00paTOPHBIM 000PYIOBAHHUEM.

B OubGnuoreunsiii Goux Bxomar CraHAapT Mo MaTeMaTHKE, MPUMEPHBbIE IMPOTPaMMBI,
ABTOPCKHE NPOrpaMMbl, KOMIUIEKTHl Y4Y€OHUKOB, PEKOMEHJOBAaHHBIX WJIH JOMYIIEHHBIX
MuHnucrepcTBOM oOpa3oBanus W Hayku Poccuiickoit denepanuu. B coctaB 0MOIMOTEYHOTO
donga nenecoobpa3zHo BKIOYATH paboyHMe TETpaad, TUAAKTUYECKHE MaTepHalibl, COOPHUKHU
KOHTPOJIbHBIX M CAMOCTOSITENIbHBIX Pa00T, IPAKTUKYMBI IO PELICHHIO 3a/1a4, COOTBETCTBYIOLIHE
UCTIOJIb3yEeMbIM KOMILIEKTaM Y4€OHHKOB; COOPHHMKH 3a/laHU, 00ECTIeYNBAIOIINX JUATHOCTUKY
U KOHTPOJb KauecTBa OOY4YEHHS B COOTBETCTBUU C TPeOOBAaHUSMHU K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB, 3aKperuieHHbIMH B CTaHIapTe IO MaTeMaTHhKe; Y4eOHYI0 IJIUTepaTypy,
HEOOXOUMYIO [T MOATOTOBKH JI0KJIa/10B, COOOIIEeHUH, pedepaToB, TBOPUECKUX PadoT.

B KOMITIEKT medaTHBIX MOCOOHH 11e51eco00pa3HO BKIIFOYUTH TAOJIHUIBI IO MATEMaTHKE, B
KOTOPBIX JOJDKHBI OBITh IPECTABICHBI MpaBUiia ACUCTBUU C YUCIaMU, TaOIUIbI METPHUUECKUX
Mep, OCHOBHBIE CBEACHHUS O IUIOCKMX W IPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX (HTYypax,
OCHOBHbIE MaTeMaTH4ecKre POpMyJIbl, COOTHOIICHHS, 3aKOHBI, TPaQUKU PYHKIIHHA.

LlenecooOpa3HO WMETh B HaIWYMH HWH(DOPMAIMOHHBIE CPEACTBA OOYYCHHS —
MyJIbTUMEANMHBIE  O0OydYallue TMporpaMMbl U DIEKTPOHHBIE  y4ueOHble — U3JaHUS,
OPUEHTHPOBAaHHBIE HA CHCTEMY IWUCTAHLIIMOHHOTO OOY4YeHHs JIMOO HMEIOIIHEe MPOOIEMHO-
TEMaTHYECKH XapakTep W OOECHEeUMBAIONIME JIOTIOJHUTENIbHBIE YCIOBUS MJS HM3y4EHUS
OTJENBHBIX TeM U pazzaenoB Ctanmapra. DTH MOCOOUS TOJDKHBI MPEIOCTABISATh TEXHUUECKYIO
BO3MOXXHOCTh TOCTPOEHHUSI CHUCTEMbI TEKYILErO0 W UTOTOBOTO KOHTPOJS YPOBHSI MOATOTOBKH
ydamuxcs (B TOM 4ucie B opMe TeCTOBOro KOHTpoJsi). MHCTpyMeHTallbHAs cpefa A0HKHA
NPEJOCTABIATh BO3MOXKHOCTh IIOCTPOECHUS M HCCIEIOBAaHHUS T€OMETPHUECKUX YepTexei,
rpaduKoB GYHKINH, TPOBEICHHS YUCIOBBIX H BEPOSITHOCTHO-CTATHCTUIECKHUX IKCTIEPUMEHTOB.

MuHuManbHbIM Habop yueOHOro 000py10BaHHS BKIIOYAET:

1. bubauoreunsblii pona
1. HopmaruBHble J0KyMmMeHTHI: IlpumepHas mporpamMma OCHOBHOTO 0OIIero
oOpa3oBaHus 1Mo MareMaTHke, [ maHupyeMbie pe3yabTaThl OCBOSHHS TPOTPaMMBI
OCHOBHOT'0O 00111ero 00pa3oBaHMs [0 MaTeMaTHKE.
ABTOPCKHE MPOrpaMMBI TI0 KypcaMm MaTeMaTHKH.
3. YueOHuku: o anredpe 1 Hayanam aHanuza Juis 10-11 knaccos, o reoMeTpuu Jyis
10-11 xmaccos.
4. VYyeOHble mocobus: pabouue TeTpaau, AUJAKTHYECKHUE MaTepualibl, COOpPHUKHU
KOHTPOJIbHBIX PadoT.
5. TlocoOust s MOATOTOBKU W/WIIM MPOBEAEHUS TOCYIapCTBEHHOW aTTECTALlUH I10
MaTeMaTHKe 3a Kypc CpeHEH MIKOJIbI.

6. YuebOHble MOCOOUS MO PICKTUBHBIM KypCaM.

7. Hayunas, Hay9HO-TIONYJIsIpHAs, ICTOPHYECKAs IUTEpaTypa.

8. CrnpaBouHble ocoOus (FHUMKIIONEANH, CIOBAPH, CIIPABOYHHUKH 110 MaTEMAaTUKE U

T.IL.).
9. Meroanyeckue MocoOus A yUUTEIS.
2. IleuaTHbie mocoOust
1. TaOmuis! 1o MaTeMaTUKE
2. TlopTpeTsl BBIIAOIINXCS JACSITEICH MAaTEMaTHKH.
3. Uudopmanmonnbie cpeacraa
1. MynpTuMeauiinple oOydarolue NpOorpaMMbl U 3JIEKTPOHHBIE Y4eOHBbIE W3JaHUS T10
OCHOBHBIM pasfiefiaM Kypca MaTeMaTHKH.

N

16



3.

OnexkTpoHHas 0a3a JAHHBIX JUIS CO3AAHUS TEMAaTUYECKUX U UTOTOBBIX Pa3HOYPOBHEBBIX
TPEHUPOBOUYHBIX M TPOBEPOYHBIX MATEPUAIOB MJIi OpraHu3auuu (POHTAIBHOH U
WH/IUBUYaJIbHOM pabOTHI.

HNHcTpyMeHTaNIbHAS Cpella 10 MATEMATHKE.

4. JKpaHHO-3BYKOBbIE MIOCOOMSI:
BI/II[CO(I)I/IJIBMBI 10 UCTOPHHU PA3BUTUA MATCMATUKHU, MATECMATUICCKHUX I/IIIeﬁ U METOIOB.
5. Texuuveckue cpeacTBa o0y4eHus :

1. MynbTuMeauitHbINA KOMIIBIOTED.

2. MyabTUMEAUAIIPOEKTOP.

3. DkpaH (Ha IWTAaTHBE WIK HABECHOM).
4. VHTepakTuBHAas J10CKa.

6. YuyeOHO-TpaKkTHUYECKOE U Y4eOHO-/1a00paTOpHOE 000py/10BaHueE:

Jlocka MarHuTHasi C KOOPAMHATHON CETKOM.

KOMIUIEKT 4epTeXHBIX HMHCTPYMEHTOB (KJIACCHBIX ¥  pa3JaTOYHBIX): JIMHEHKa,
TpaHcnoptup, yroiabauk (30°, 60°, 90°), yroasauk (45°, 90°), HUpKymb.

KOMIUIEKTBI TUIAHUMETPUYECKHX W CTEPEOMETPUYCCKHX Tel (IEMOHCTPAI[MOHHBIX W
pa3laTOYHbIX ).

KommuiekT mist monenupoBanus (1BeTHas Oymara, KapTOH, KalibKa, KIIEH, HOXXHHIIBI,
TIJTACTHIIHH).

IHoypounoe niannposanne MATEMATHUKA 6 kaacc
( 5 yacoB B Hees0) Bcero 170 yacos

Ne /it CopepxaHue yueOHOro Marepuaa KonTponb Hepnens

1 YETBEPTDH

I'naBa 1: O0bIKHOBEHHBIE APOOH

& 1 leanMocTh Yuce

1 Jlenumble n KpaTHbIE

2 Jenvmble U KpaTHbIE 00

3 Jenvmble U KpaTHbIE T

4 [Tpusnaku genumoctu Ha 10, Ha 5 1 Ha 2

5 [Tpuznaku genumoctu Ha 10, Ha 5 1 Ha 2 CP 1-2

6 [Tpu3naku genmumoctr Ha 10, Ha 5 1 Ha 2 1P

7 Ilpusnaku genumocty Ha 9 u Ha 3

8 [Tpusnaku genumocty Ha 9 1 Ha 3 BO

9 [TpocThie U cOCTaBHBIC YUCITA BIT

10 ITpocThle M cocTaBHbIE YnCIIa T

11 PasnoxeHne Ha NpOCThIE MHOKHTEIN CP

12 PaznoxxeHne Ha IPOCThIE MHOXUTEIN

13 HawnGonpmmii 06mmii nenutens. B3anmuo npocteie | CIIT
qrcna

14 HawnGonpmmii o6mmii nenutens. Bzaumuao mpocteie | PK
umcna 3-4

15 HawnGonpmmii o6mmii nenurens. B3anmuao npocteie | T
qrcna

16 Haumensiee oO1iee KpaTHoe CP

17 Hanmenbiiee o01iee kpaTHoe T

18 Haumensiiee oO1iee KpaTHoe I1P

19 Hawnmenbiiee o01iee kpatHoe

20 Koumponvnas paboma Ne 1 KP
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& 2 CaoxeHnne ¥ BBIYMTAHME Ipo0eil ¢ pa3HbIMH 3HAMEHATeIAMH

21 OcCHOBHOE CBOMCTBO J1po0H, 1.8 CP
22 OcHOBHOE CBOMCTBO po0H, 1.8 PK
23 Cokpaienue apooei, 1.9 BII
24 Coxkparienue apobeid, .9 T
25 Coxkparienue apobeid, 1.9 CP
26 [TpuBenenue apobdeit Kk 001eMy 3HaMEHATEIO CIl1 5-6
27 [IpuBenenue npobeii k 001IeMy 3HAMEHATEIIO BII
28 [TpuBenenue apoodeit Kk 001EeMy 3HaMEHATEITI0 [1P
29 CpaBHeHUe, CI0KEHUE U BEIUUTaHUE APOOEH ¢ CP
pa3HbIMH 3HAMEHATEIISIMU
30 CpaBHeHUe, CI0KEHNE U BEIUUTaHUE APO0ei ¢ T
pa3HbIMH 3HAMEHATEIISIMU
31 CpaBHeHUe, CI0KEHUE U BEIUUTaHUE APO0ei ¢ CP
pa3HbIMH 3HAMEHATEJISIMU
32 CpaBHeHue, CII0KEHUE U BBIYUTAaHUE APOOeii ¢ I1P
pa3HBIMU 3HAMEHATEIISIMU
33 CpaBHeHue, CII0KEHUE U BBIYUTAaHUE APoOeii ¢ T 7
pa3HBIMU 3HAMEHATEIISIMU
34 CpaBHeHue, CTI0KEHUE U BEIYUTaHUE Apodeii ¢
pa3HBIMU 3HAMEHATEIISIMU
35 Konmponvnas paboma No 2 KP
36 Cl0)KeHHe W BBEIYMTAHUE CMEIIaHHBIX YHCEl, DO
37 CrnoxeHue M BBIYMTAHUE CMEIIAHHBIX YHCET PK
38 CrnoxeHue M BBIYMTAHUE CMEIIAHHBIX YHCET CP 8
39 Cno’keHrEe W BBIYMTAHNE CMEIIAHHBIX YHCET T
40 CrnoxeHre ¥ BBIYMTAHWE CMENIAHHBIX YHCET
41 CrokeHue ¥ BBIYUTAHUE CMENIaHHBIX YUCE
42 Konmponvnasa paboma Ne3 KP
& 3 YMHoOxkeHuHe U JeieHHe 00bIKHOBEHHBIX Apolei
43 YMHOxeHue apobeit BII
44 YMHOxeHue apobeit T
45 VYMHOXeHHe 1pobeii CP 9
46 YMHOxeHue apobeit
47 HToroBsiil ypok
2 YETBEPTbH
48 Haxoxxnenne npobu ot uncia
49 Haxosxxnenue npoOu ot uncia CP
50 Haxoxaenne npobu ot uncia
51 Haxosxxnenue npo0u ot uncia T
52 IIpuMeHeHne pacpeIeIuTeIbHOIO CBONCTBA BII
YMHOKEHUS
53 IIpuMeHeHne pacpeIeIuTeIbHOTO CBONCTBA T 10-11
YMHOKEHUS
54 IIpuMeHeHne pacpeIeIuTeIbHOIO CBOMCTBA PK
YMHOKEHUS
55 IIpuMeHeHne pacpeIeIuTeIbHOIO CBOMCTBA CP
YMHOKEHUS
56 [Ipumenenue pacnpeneauTeILHOTO CBONCTBA
YMHOXCHHS
57 Konmponvnas paboma No4 KP
58 B3anmuo obpatHble yncia CP 12-13

18



59 B3anmHo oOpatHble yncia BIT
60 Henenune CII
61 Jenenue T
62 Henenue
63 Henenue PK
64 Henenue
65 Koumponvnas paboma Ne 5 KP
66 HaxoxxaeHue uncia o ero 1poou BI1
67 Haxosxenue uucia mo ero apoou T
68 Haxoaenne gmncia mo ero apoou CP
69 Haxosxienue uucia mo ero apoou PK
70 HaxoxxaeHue uncia o ero 1poou I1P
71 JIpOGHBIE BBIPAKEHHUS] BI1 14-15
72 JpoOHbIe BhIpaXKeHUs CP
73 JpoOHBbIe BBIpasKEHUS
74 Konmponvnas paboma Nob KP
& 4 OTHOLIEeHUs U PONOPIUH
75 OTHOMIEeHUs
76 OTHOMIEeHUs CII
77 OTHOMIEHUS CP
78 OTHOMIEeHUs
79 OTHOICHUS T 16
80 [Tponopruun
81 [Tponopuiun I1P
82 [loBTOpenue. Pemenue 3anay.
3YETBEPTb

83 [psimast u oOpaTHAst TPONOPIIHOHATIEHBIC BII

3aBHCUMOCTH
84 [Ipsimas 1 oOpaTHas IPONOPIUOHATIEHBIE

3aBHCUMOCTH
85 [Ipsimas 1 oOpaTHast IPONOPIMOHATIEHBIE CP

3aBHCUMOCTH
86 Koumponvnas paboma Ne 7 KP
87 Macmra0, m.23 CP 17-18
88 Macmra0, m.23 PK
89 JlimHa OKPY)KHOCTH U TIONIATb KPyTa CP
90 JlInHa OKpY>KHOCTH M IJIOUIAIb KpyTa T
91 [ap BIT
92 [ap
93 Koumponvnas paboma No§ KP

I'naBa 2: PaunonanbHbIe Yncjaa

& 5 Ios10:kuTe/IbHBIE U OTPULATEIbHbIE YHCIA
94 Koopaunats! Ha nipsimoit CIl
95 KoopaunaTs! Ha npsMoii T
96 KoopnuHate! Ha ipsiMoid CP
97 [IpoTHBONOJIOKHBIE YNCIIA PK
98 [TpOTHBOMOIOKHBIC YHCIIA T
99 Moty grcia BIT 19-20
100 Monynb yncina PK
101 CpaBHEHHE YnCeI CP
102 CpaBHeHuE uncen
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103 CpaBHeHHUE uncen T

104 V3MeHeHue BenuyuH YO

105 W3meHeHne BenanH

106 Koumponvnas paboma Ne 9 KP

& 6 CjiokeHHe ¥ BBIYMTAHHUE MOJIOKUTEIbHBIX H OTPUIATEIbHBIX YHCE

107 CrnosxeHue uyncen ¢ MOMOLIbI0 KOOPAMHATHON BII
IPAMO

108 Cl0:KeHHe YHucel ¢ TOMOMIBIO KOOPAUHATHOI CIl 21-22
PAMO

109 Cro>xeHue OTPUIATEIBLHBIX YHCEI PK

110 Clio)KeHUE OTPUIIATEIIBbHBIX YUCEI T

111 CroxeHue uyncen ¢ pa3HbIMU 3HAKaMH CP

112 ClioKeHHUE YHCell C Pa3HbIMHU 3HaKaMHu DO

113 CrioxeHue uyncen ¢ pa3HbIMU 3HAKaMH

114 Beruutanue BII

115 Boluntanue CP

116 Beranranue T

117 Konmponvnas paboma No 10 KP

& 7 YMHOKEHHE U ACJTCHUEC MMOJOKUTC/IbHBIX H OTPUHATCIBHBIX YU CEJI

118 VYMHOXKEHUE

119 YMHOXEHuE CP
120 YMHOXEHNE T 23-24
121 Henenue
122 Henenune PK
123 Henenue 1P
124 PammonaneHblie yncia CP
125 PamnonansHEIE Uncia
126 Konmponvnasa paboma Ne 11 KP
127 CBolicTBa A€WCTBUH € palllOHAJILHBIMH YUCIIaMU 0J0)
128 CBoiicTBa AEMCTBUN C pallMOHAILHBIMU YHCIIAMH CII
129 CBolicTBa A€WCTBUH € palllOHAJILHBIMH YUCIIaMU BII
& 8 Pemienne ypaBHeHH i
130 PackpeiTre ckoO0K BIT
131 PackpeiTre ckobok CIl 25-26
132 Ypoku noBTOpeHus CP
133 Ypoku noBTOpeHHS T
4 YETBEPTbH
134 Koaddunuent 0J0)
135 Koadduument PK
136 [TonoOHbIE criaraeMele YO
137 IToxoOuEbIe ciraraeMeie CP
138 [TonoOHbIE criaraeMele T
139 Koumponvnas paboma Ne 12 KP
140 Pemenue ypaBHeHH I1P 27-28
141 Pemenne ypaBHeHM BII
142 Pemenue ypaBHeHH CP
143 Pemenue ypaBHeHH T
144 Koumponvnas paboma Ne 13 KP
& 9 KoopauHaThl Ha IJIOCKOCTH
145 [TepnenuKyIsipHBIC TPSIMBIE CP

146 [IeprieHIUKyIsIpHBIE NIPSIMbIE BII




147 ITapajurenpHbIe NpsMBbIE PK
148 [TapanenpHbIe IpSIMBIC T 29-30
149 Koopaunarnas miockoctb
150 KoopaunatHast miockocTsb BII
151 KoopauHaTHast II10CKOCTh T
152 CronbuaTple TuarpaMMel
153 Cronbuarbie guarpaMMbl CP
154 ['paduxu
155 'padpuxu T 31
156 ['paduxu
157 Koumponvnas paboma Ne 14 KP
158-169 | MToroBoe moBTOpEeHHE Kypca
170 Koumponvnas paboma Nel5 KP 32-34
Moypo4yHoe nnaHUpoBaHue
AJTTEBPA 9 kn.
(4 yaca B Hepento, Bcero 136 yacos)
o CopeprKaHue KoHtponb | Hepena | fara
n/n
1 MoBTOpeHMe: KBagpaTHbIe KOPHU CP
2 MNoBTOpeHMe: KBagpaTHbIe yPaBHEHMUA ne
3 nOBTOpEHMEZ HepaBeHCTBa
4 nOBTOpEHMEZ HepaBeHCTBa T
5 MNoBTOpeHMe: KBagpaTuiHan dyHKLMA, eé cB-Ba U rpadumK
6 MoBTopeHune: KBagpaTUiHas GyHKUMA, eé cB-Ba U rpaduk | CP 1-2
7 MoBTopeHue: 0606LEeHNE U CUCTEMATM3IALNA 3HAHUI KP
8 MosTopeHune: 0606LeHne U cucTeMaTU3aLmMa 3HaHUN KP
Fnasa 1: CreneHb ¢ pauMoOHaNbHbIM NOKa3aTenem
9 CreneHb C Lue/ibiIMm NOKa3saTesieM.
10 CreneHb C Lue/sibiIM NoKasaTesiem. CDO
11 CreneHb C Lue/sibiIMm NoKa3saTesiem. CP
12 ApudMeTUYECKMIA KOPEeHb HaTypaNbHOW CTeNeHN
13 ApudMeTUYECKMIA KOPEeHb HaTypaNbHOW CTeNeHN &0 3-4
14 CB-Ba apmbmemquKoro KOpPHA yo
15 Cs-Ba apmcbmemqecxoro KOpPHA T
16 CreneHb C PaLMOHa/IbHbIM NOKa3aTe/iemM
17 CreneHb C PaLMOHa/IbHbIM NOKa3aTe/iemM CP
18 BO3Be,£I,EHVIe B CTeneHb YNCNOBbIX HEPABEHCTB |'|P
19 O6o6watowmin ypok
20 O606watowmin ypok. Moarotoeka K K\P BN
21 KoHTposbHas paboTa Nel KP 5-6
FnaBa 2: CreneHHana pyHKUMA
22 0.0.0. T
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23 | 0.0.9. CP

24 Bo3spacTtaHue u ybbiBaHMe PyHKLUN

25 BospacTaHue 1 ybbiBaHWe dyHKLUK PK

26 Bo3pactaHue n ybbiBaHME GyHKLMK. T

27 YeTHOCTb HEYETHOCTb 7-8
28 YeTHOCTb HEYETHOCTb CP

29 ®yHKUMAa Y=K:X

30 ®yHKUMAa Y=K:X CcP

31 ®yHKUMA Y=K:X T

32 PyHKumAa Y=K:X. ne

33 HepaseHcTBa 1 ypaBHeHUA cofeprKallmne cTeneHb cn

34 HepaBeHcTBa 1 ypaBHeHUA cofeprKaliune cTeneHb PK

35 HepaBeHcTBa 1 ypaBHEHUA copepKallime cTeneHb CcP

36 HepaBeHcTBa 1 ypaBHEHUA coaepiKallme cTeneHb 9-10
37 0O606wWaloLWmin ypok. T

38 KoHTponbHasa paboTa Ne 2 KP

Fnasa 3: MNMporpeccun

39 Yuncnosasa nocnenoBaTeNbHOCTb cn

40 Yuncnosasa nocnenoBaTeNbHOCTb

a1 ApudmeTtnyeckan nporpeccua 0

42 ApudmeTnyeckasn nporpeccuma CcP 11-12
43 Cymma n-nepsbix YneHoB apudmeTmyeckoit nporpeccun | GO

44 Cymma n-nepsbix 4neHoB apudmeTmyeckoin nporpeccun | B

45 Cymma n-nepsbix YneHoB apudmeTmyeckoin nporpeccumn | T

46 Cymma n-nepsbix YneHoB apudmeTnyeckoin nporpeccun | CP

a7 FeomeTpuyeckas nporpeccus T

48 FeomeTpuyeckas nporpeccus ne

49 FeomeTpuyeckas nporpeccus

50 Cymma n-nepBbIX 41€HOB FreOMETPUYECKOM NPOrpeccum PK

51 Cymma n-nepBbIX 41€HOB reOMETPUYECKOM NPOrpeccum YO

52 Cymma n-nepBbIX YN1EHOB reOMEeTPUYECKON Nporpeccmm 13-14
53 CymMma n-nepsbix Y1€HOB reOMETPUYECKOI Nporpeccum CcP

54 O6o06LwatoLwmii ypok

55 KoHTponbHasa Ne 3 KP

Fnasa 4: CayyaiiHble cobbiTua

56 CobbITuA.

57 BepoATHOCTb cobbITHA

58 BepoATHOCTb cobbITUA. PK

59 PelwleHne BEpPOATHbIX 33434 C MOMOLLbO KOMBUHATOPUKM

60 PelleHMe BepOATHbIX 33/a4 C NOMOLLbIO KOMBUHaTOpUKKN | CP 15-16
61 PelweHne BepOATHbIX 33434 C MOMOLLbIO KOMBUHATOPUKK | T

62 CnoxeHune 1 yMHOXeHWe BepoATHOCTeN BN

63 CnoxeHune 1 yMHOXeHWe BepoATHOCTeN CcP

64 OTHOCKTENbHAA YacToTa U 3aKOH HONbLLIMX Yncen.

65 OTHOCKTENbHAA YacToTa M 3aKOH 6o/bLIMX Yncen

66 OTHOCMTeNbHaA YacToTa M 3aKOoH BonblUMX uncen T

67 0606LatoLLMit YPOK. 17
68 KoHTponbHasa pabota Ne 4 KP
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nasa 5: CayyaiiHble Be/IMUUHDI

69 Tabnuubl pacnpegeneHns

70 Tabnuubl pacnpegeneHns PK

71 Tabnuubl pacnpegeneHna

72 | Tabanupl pacnpegeneHuns CcP 18-19
73 MonuroH vacrot

74 MonuroH yncen T

75 l'eHepaibHaA COBOKYNHOCTb U BbIBOpKa.

76 l'eHepasibHaA COBOKYMHOCTb U BblIBOpKa np

77 Pasmax v LeHTpanbHble TeHAEHLMM

78 Pa3max 1 LeHTpasibHble TEHAEHLNN

79 Pa3max 1 LeHTpasibHble TEHAEHLNN cn

80 Mepbl pasbpoca 20-21
81 Mepbl pasbpoca

82 Mepsbl pasbpoca T

83 0606wWaroLwmin ypoK.

84 KoHTponbHasa pabota Ne 5 KP

lnasa 6: MHoecrBa. Jloruka.

85 MHoskecTBa

86 MHosecTBa cn

87 BbICKa3blBaHMA U TEOPEMbI. 22-23
88 BbicKasbiBaHWA U TeOpeMbl T

89 CnepoBaHWe 1 paBHOCU/IBHOCTb

90 CnepoBaHMe 1 paBHOCU/IBHOCTb CP

91 YpaBHEHMA OKPYKHOCTU

92 YpaBHEHMA OKPYKHOCTU YO

93 YpaBHeHuWe npamon 24-25
94 YpaBHeHuWe npamon YO

94 MHOeCTBO TO4EK Ha KOOPAMHATHOW NJI0CKOCTH

96 MHOXeCTBO TOUeK Ha KOOPAMHATHOW MNI0CKOCTH CP

97 O606LwatoLmii ypok T

98 KoHTponbHasa pabota Ne 6 KP

99- | WUTtorosoe nosTOpeHUE 26-34
136

TemaTHuyeckoe NJIAHUPOBAHUE

I'EOMETPHUA 9 k.

( 24 B HezeIMIO, Bcero 68 4aco)
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Ne ypoka

Tema pa3zgena ypoka

Kontposns  Henens

IloBTOpenue 3 u.

Tpeyronbauku. [TogoOHBIE
TPEYTOJILHUKH.
CooTHOILIEHUS MEKTY
CTOpPOHAMH U YTJIaMH
TPEYrOJbHUKA

YeTbIpexXyroJbHUKH.
[TapannensHble 1
NIEPIECHIUKYJISIPHBIE
npsMele. [nomanu

010 1

OKpyXHOCTb. YTJIbl U
OKpY>KHOCTh. Biucanusie u
OMMCaHHbIE TPEYTOJIbHUKU U
YEThIPEXYTOJIbHUKHU

010 2

BekTopnbl 8 u.

Ilonstue BCKTOpA

(€]

Ilonstue BCKTOpA

PK

w

CI10)KeHre U BEIUYUTAHUE
BEKTOPOB

CIl 3

CI10)KeHre U BEIUUTAHUE
BEKTOPOB

BII 4

CI10)KeHre U BEIUYUTAHUE
BEKTOPOB

CP 4

YMHOKEHUE BEKTOPOB Ha
YUCJIIO

BII 5

10

[IpuMeHeHne BEKTOPOB K
pELICHUIO 3a1a4

11

[TpuMeHeHre BEKTOPOB K
PEIICHHIO 3a/1a9

I1P 6

Metoa xoopaunar 10 4.
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12 Koopaunats! BekTopa PK 6
13 Koopaunats! BekTopa CP 7
14 [Ipocreiimme 3agauu B YO 7
KOOpJIUHATaxX
15 [Ipocreiimme 3agaun B CP 8
KOOpJIUHATaxX
16 VYpaBHEHUE OKPYKHOCTH. 8
YpaBHEeHHE NIPSIMOM.
Pemenue 3agau
17 YpaBHEHHE OKPYKHOCTH. YO 9
YpaBHEHUE NIPAMOA.
Pemenne 3anau
18 VYpaBHEHHE OKPYKHOCTH. 010 9
YpaBHEeHHE NPSMOM.
Pemenue 3anau
19 Pemenue 3amaq CP 10
20 Pemenue 3amau 10
21 Konumponvnas paboma Ne 1 11

no meme «Bexmopul.
Memoo koopounamy

CooTHolIeHHE MeK1Y CTOPOHAMH
U YIJIaMH TPeyroJibHuKa

12 4.
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22

CuHyc, KOCUHYC TaHT'€HC
yria

BII

11

23

CuHyc, KOCUHYC TaHT€HC
yria

YO

12

24

CuHyc, KOCUHYC TaHT€HC
yria

CP

12

25

CuHyc, KOCUHYC TaHT'€HC
yria

@O0

13

26

CooTHOIICHUSA MCKOY
CTOPOHAaMHU U yTJlaMH
TPEYTroJIbHUKA

CII

13

27

CoOoTHOIICHUS MEXTY
CTOpPOHAMH U yTJIaMH
TPEYroJbHUKA

PK

14

28

CooTHoLIEHNS MEXKTY
CTOpOHaMI/I nu er'IaMI/I
TpEeyroJbHUKA

CP

14

29

CoOOTHOIICHUS MEXTY
CTOPOHAMU U yTIIaMU
TPEYroJbHUKA

15

30

CkansipHO€ IPOU3BEIEHUE
BEKTOPOB

I1P

15

31

CkanspHoe Mpou3BeIEHNE
BEKTOPOB

CP

16

32

Pemenue 3agau

16
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33

Konmponvnaa paboma Ne
2 no meme «Coomnouwienus
MedxHcoy cmoponamu u
yenamu mpeyzoibHUKa.
Ckanapuoe npouseeoenue
6EKMOpO6»

17

IIpaBujibHbIE MHOTOYTOJbHUKHA 12 4.

34

[IpaBuibHbIE
MHOT'OYTOJIbHUKHI

CII

17

35

OKpy>XHOCTb, BIIMCAaHHAs B
MIPaBWJIbHBII MHOTO
YTOJIbHUK

18

36

OKPY)KHOCTB, OInnCaHHasz
OKOJIO ITPaBUJIBHOI'O MHOT'O
YroJIbHUKA

BII

18

37

@opMyIIbI Il BBIYUCIIEHUE
IJIOIIA U TPaBUIBLHOTO

I MHOTrOyTOJIbHUKA, €70
CTOpPOHBI U paguyca
BIMCAHHOW OKPYXHOCTHU

19

38

HOCTpOCHI/IC IIpaBUJIbHBIX
MHOI'O YTOJIbHUKOB

CP

19

39

JlnvHa OKpYKHOCTH

CII

20

40

[Imomane kpyra

BII

20

41

JInvHa OKpY>KHOCTH U
momaaes kpyra. Csizb
MeXy popMynamu st
BBIYMCIICHHS TUIOIIA/IeN
Kpyra u mjiomaaei
BIHMCAHHBIX U ONMHCAHHBIX
MPaBUIILHBIX
MHOT'OYT'OJIbHUKOB

21

42

JInvHa OKpY>KHOCTH U
momaas kpyra. Csizb
MeXy popMymamu st
BBIYMCIICHUS TUIOIIA/IeH
Kpyra u mjiomaaei
BINHMCAHHBIX U ONMHMCAHHBIX
MPaBUITbHBIX
MHOT'OYTOJIbHUKOB

21

43

Pemrenue 3anau

CP

22

44

Pemrenue 3anau

22
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45 Koumponsnas paboma Ne 23
3 no meme «/[nuna
OKPYMHCHOCMU U NIIOWAO0b
Kpyea»
| JABu:xenne 8 yacos
46 [TonsiTHe MBUXKEHUS YO 23
47 Cummerpus. Oceas 24
CUMMETpHS, IICHTpaJIbHAs
CHMMETpUS
48 Cummetpus. OceBast CP 24
CUMMETpHS, [ICHTpaJIbHAas
CUMMETpUS
49 [MapannensHbIi IEpEHOC U 25
MOBOPOT
50 [TapanienpHbIi IEPEHOC U CP 25
MOBOPOT
51 Pemenue 3amau I1P 26
52 Pemenue 3amaq 26
53 Konmponvnaa paboma Ne 27
4 no meme «/leurcenue»
HauanbHble cBeieHUs U3 cTepeoMeTpun 8 4.
54 MHororpanHuKu 27
55 MHororpanHuKu 28
56 MHororpanHuKu 28
S7 MHororpanHuKu T 29
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58 Tena u moBepXHOCTH 29
BpaIICHHS

59 Tena u moBepxHOCTH 30
BpaIICHHS

60 Tena u moBepxHOCTH 30
BpaIICHUS

61 Tena u moBepxHOCTH T 31
BpaIICHUS

AKCHOMBI TeoMeTpuH 24.
62 006 akcroMax reoMeTpHuu 31
63 00 akcuoMax reoMeTpHH YO 32
IloBTOpEHue 6 4.

64 Pemenue 3amau 32

65 Perienne 3amau CP 33

66 Pemenue 3amau I1P 33

67 Hmozoeasn konmponvhas PK 34

paooma
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68

Hmozo06asa konmponvhan
paboma

34

30
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