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[TOACHUTEJIBHAA 3AIINCKA

Pabouass mporpamMmma mo maremaruke sl 0OydaroIIHUXCs C 3aJEp:KKON
ncuxuueckoro pazsutus (ganee — 3[IP) Ha ypoBHE OCHOBHOrO OOIIErO
oOpazoBanus mnoarotoieHa MBOY 1. Mypmancka COILI Ne21 Ha ocHoBe
®denepanibHOr0 TrOCYIapCTBEHHOTO 00pa3oBaTelibHOIO CTaHAapTa OCHOBHOTO
obmero oopazoBanus (ITIpuka3z Munnpocsemenust Poccun ot 31.05.2021 1. Ne 287,
3aperucTpupoBad MunuctepcTBoM rocturiuu Poccuiickoin @enepanuu 05.07.2021
r, per. Homep 64101) (manee — PI'OC OOOQO), IlpumepHoil aganTUPOBAHHOMN
OCHOBHOM 00pa3oBaTeIbHOW MPOrpaMMbl OCHOBHOTO 00IIero 00pa3oBaHUS
oOyJaromuxcsi ¢ 3aJepkKKoil mcuxmueckoro pazsutus (maisee — [TAOOIT OOO
311P), IlpumepHoii pabodeil MmporpamMmbl OCHOBHOTO OOIIero oOpa3oBaHHUsS IIO
npeametry «Maremarukay, [lpumepHOM mnporpaMMbl BOCIHUTaHHS, C Y4YETOM
pacipeesICHHBIX M0 KJIacCcaM MPOBEPSIEMBIX TPEOOBAHHM K PE3yabTaTaM OCBOCHUS
AJlanTUPOBAHHOKW OCHOBHOM 00pa30BaTEIbHON MPOrpaMMbl OCHOBHOI'O OOILETO
oOpa3oBaHus OOy4aloIIUXCS C 3aJE€pPKKOM NMCUXUYECKOro pa3Butud. B paboueit
MporpaMMe y4TEHBI UJied U ToJiokeHus: KoHIenuu pa3BUTHS MaTeMaTHYECKOTO
obOpazoBanus B Poccuiickoit deneparuu.

O01mas xapakTepucTuka y4e0Horo npeamera «MareMaTuka

VYyebubiii mpeamer «MareMaThka» BXOAWT B TNPEIMETHYIO 00JacTh
«Marematuka u uHpopmatuka». OH CrOCOOCTBYET Pa3BUTHIO BBIYMCIUTEIHLHON
KyJbTYpPhl M JIOTHUYECKOTO MBIIIUICHUS, (OPMUPOBAHUIO YMEHUS IOJIb30BATHCS
ANITOPUTMaMHU, a TaKXKe MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEAHEBHOM Jkm3HU oOydaromuxcst ¢ 3[IP. YueOnpii mpenmer pas3BuBaer
MBIIIJIEHWE, TPOCTPAHCTBEHHOE BOOOpaxeHHe, (PyHKIIMOHAIBHYIO TPAMOTHOCTD,
YMEHUSI  BOCHPUHUMATh W  KPUTUYECKHM  aAHAJU3UPOBATh  HMHQPOPMAIHIO,
MPEACTABICHHYIO B Pa3IUYHbIX (PopMax.

OOyueHue Maremartuke Aa€T BO3MOKHOCTh Pa3BUBaTh y OOYYAIOUIUXCS C
3I1P TouHyl, palMOHAIBHYHO W HWH(POPMATHBHYIO peuYb, YMEHHUE OTOUpPATh
HanboJiee TOIXOAAIINE S3bIKOBBIC, CUMBOJIUYECKHUE, IpaduuecKrue CpelicTBa isl
BBIPAXKEHUS CY>KJICHUN U HAIVISIZIHOTO UX MPECTaBICHUS.

Heo6xoaumbiM KOMIIOHEHTOM OOILIEN KyJIbTYphl B COBPEMEHHOM TOJIKOBAHUU
ABIAETCS OO0Iee 3HAKOMCTBO C METOAaMH TIO3HAHUS JeHCTBUTEIHHOCTH,
MPEACTABICHUE O MPEAMETE W METOAAaX MATeMaTHKW, WX OTIWYUN OT METOJO0B
JPYTHX €CTECTBEHHBIX M TYMAaHUTAPHBIX HAayK, 00 OCOOCHHOCTSIX MPUMEHEHHS
MaTeMaTHKU JUIsl PEIIeHWs HAyYHbIX WM TPUKIATHBIX 3amad. Takum o0pasom,
MaTeMaTHuecKoe oOpa3oBaHWE BHOCUT CBOW BKJIaJ B (opMHupoBaHUE OOIIEH
KYJIBTYypPbl YEJIOBEKA.

N3yueHue maTeMaTHUKH TaKXe CIOCOOCTBYET ACTETUYECKOMY BOCHUTAHUIO
YeJioBeKa, MOHMMAaHUI0 KPAacOThl W M3AIIECTBA MATEMAaTHUYECKUX PACCYXKICHUU,
BOCTIPUSITUIO TEOMETPUUECKUX (POPM, YCBOCHUIO UJIEH CHUMMETPHH.

[Iporpamma oTpaxkaeT cojepkaHue oOydeHus npenmery «Maremartukay c
y4eTOM OCOOBIX 00pa3oBaTelbHBIX MOTpeOHOCTEH oOyuatommxess ¢ 3I1P.



OBnanenue ydyeOHBIM mpeaMeToM «MaremaTruka» MpeACTaBiseT ONpeAesICHHYIO
cinoxHocTh s ydamuxcs ¢ 3[1P. ¥ oOyuatomuxcs ¢ 3I1P nHanbosee BhIpakeHBI
OTCTaBaHUSI B PAa3BUTHH CIOBECHO-JIOTUYECKUX (POPM MBIIUICHUS, TMOITOMY
aOCTpaKTHBIEC U OTBJIEUYECHHbIE KATETOPUH UM TPYAHOJOCTYIHBI. B Toxxe Bpems npu
crenuaibHOM O0yYE€HHUH 00YyYaroluecs MOTYT BBITOJIHSTh 33JaHUs 110 aJITOPUTMY .
OHM BOCHPHUMMYHMBBI K MOMOIIH, MOTYT BBIIOJHUTH IEPEHOC HA AHAIOTHYHOE
3aJlaHi€ YCBOGHHOIo crnocoba pemieHus. CHUXKEHHE Pa3BUTHSL MBICIUTENbHbBIX
omepaluid M 3aMEIJIEHHOE CTAHOBJIICHUE JIOTUYECKUX JCHUCTBUM NPUBOIAT K
HEJOCTaTOYHOM  OCMBICIEHHOCTH  COBEpHIAEMBIX  y4eOHBIX  JeHCTBUU. Y
oOy4Jarommxcs 3aTpy/HEHbl CYETHbIC BBIUMCIICHUS, MPOU3BOAMMBIE B yme. B
[IMCbMEHHBIX BBIYHUCICHUSAX OHM MOTYT IPOIYCKAaThb OJMH W3 IMPOMEKYTOUHBIX
miaroB. [Ipu paGoTe ¢ YUCIOBBIMHM BbIPaKECHUSIMH, BBIUHUCICHHUEM HUX 3HAYCHMS
MOTYyT HE€ YJAEpKUBATh NPAaBWIbHBIA NOPSAAOK neuWctBuil. [lpu ynpouienun,
npeoOpa3oBaHuu BeIpakeHui ywammecs ¢ 3[IP He Moryr camocToATensHO
IIPUHATH PELIEHUE O MTOCIEA0BATEILHOCTH BBINIOJHEHUS NeUCTBUNA. KOHKPETHOCTD
MBIIIUIEHUSI OCJIOKHSET YCBOCHHsI HABBIKA PEIICHUS YPAaBHEHUN, HEPABEHCTB,
CUCTEMBI ypaBHEHU. M Mao0CTYITHO COBEpILIEHNE 0OPATUMBIX ONIEpALIHil.

Huskuii ypoBeHb pa3BUTUA JIOTMYECKUX ONEpalMii, HEAO0CTaTOYHAs
00O0OILIEHHOCTh MBIIUICHHSI 3aTPYIHSIOT H3yyeHue TeMbl «DYyHKIUU»: TpH
onpeneneHn (YyHKIMOHAIBHOW 3aBUCUMOCTH, MpPU ONUCAHUU Tpaduueckoit
CUTYyallMM, UCIOJIb3ysl TE€OMETPUYECKU, anredpanydeckuii, (QyHKIMOHAIbHBIHI
sa3pIkU. Hepenko ywaniuecss He BUAST pa3sHUIbI MEXIY OOJACThIO OINpEeIICHUS
GbyHKIUU 1 00JIACTHIO 3HAYCHHUIA.

Pemenue 3a1au conpsieHO ¢ TPYAHOCTAMU O(POPMIICHUS KPaTKOM 3aIlucH,
IIPOBEJCHNs  aHalau3a  YCIOBHA  3aJayd,  BBIICICHUA  CYILIECTBEHHOTO.
Obyuaromuecss ¢ 3IIP 3aTpyaHstoTcss crenarb yMO3aKIIOUEHHE OT OOIIero K
YaCTHOMY, HEPEAKO BBIOMPAIOT HEpPALMOHAIBHBIE CIIOCOOBI PEIICHMS, WHOTIa
OTPAaHWYMBAIOTCSI MAHUITYJISILUASMU C YUCIIAMMU.

IIpy wu3yyeHum reomeTpuyeckoro wmarepuana oOyvarommuecs c  3[IP
CTAJKHUBAIOTCS C TPYAHOCTBIO  JI€JIaThb  JIOTUYECKUE  BBIBOABL, CTPOUTH
MOCJEAOBATENbHBIE pacCykAcHusA. HempouHble 3HAaHMS OCHOBHBIX TEOpPEM
reOMETPUU TMPUBOJUT K OIIMOKaM B pPEHIEHMH TEOMETPUYECKUX 3ajad.
OO6yuaroiuecs MOTYT MOAMEHUTH (GOPMYITy, HENIPAaBUILHO MPUMEHUTH Teopemy. K
CEpbE3HBIM OIIMOKaM B PEHICHUH 3aJa4 MPUBOAIT HEIOCTATOYHO pa3BUTHIC
[IPOCTPAHCTBEHHBIC NPEACTABICHUS. VM CII0KHO BBIINOJHUTH YEPTEK K YCIOBHIO,
B IUCBMEHHBIX pab0TaX OHU HE MOTYT NPUBECTU OOBSICHEHUE K YEPTEXKY.

ToyHOCTH 3amOMHMHAHHMA U BOCIPOU3BEACHUA YyuyeOHOro MaTepuaia
CHIDKEHBI 1O MPHUYKHE cIa00CTH MHECTUYECKOM NEATEIbHOCTH, CYKEHHUs o0bema
namsata. OOyuarommmesa ¢ 3[IP tpeOyercss Gomblie BpeMeHHM Ha 3aKperuieHUE
MaTeprala, akTyaJIn3alys 3HAHAW 110 ONIOPE IPU BOCTIPOU3BEICHHH.

Jist  mpeojiosieHHsT  TPYJHOCTEH B M3YYEHUM Y4eOHOro ImpeaMera
«Marematuka» mnpegycMOTpeHaadanTalus o0beMa M Xapakrepa Y4yeOHOro
Martepuaiga K I[I03HaBaTEIbHBIM BO3MOXHOCTAM yyamuxcs ¢ 3IIP. Cuenyer
y4eOHbIIl Marepuan MPenoJHOCUTh HEOOJBbIIMMHA TOPUUSIMH, YCIOXKHSIS €ro
MOCTETICHHO, HM3bICKMBATh CIOCOOBI aJanTalud TPYIHBIX 3aJaHUl, HEKOTOphIE



TEMbl [J1aBaTb KaK O3HAKOMWTEIIbHBIC; MWCKIIOYaTh OTHAEIbHBIE TPYIHBIE
JIOKa3aTeNbCTBA; TCOPETUUECKUNA MaTepual PEeKOMEHIYETCS HM3ydaTh B IIPOLIECCE
MIPAaKTUYECKON JIEATEIbHOCTH IO pEIIeHHI0 3aaad. OpraHu4eckoe €IUHCTBO
IIPAKTUYECKOM M YMCTBEHHOW JESATEIBHOCTH YYalIUXCS HA YPOKAX MaTEMAaTHKH
CIIOCOOCTBYIOT ~ NPOYHOMY M CO3HATEIIBHOMY  YCBOCHHMIO  Oa3UCHBIX
MaTEeMaTU4YECKUX 3HAHUN U YMEHUH.

Hean u 3apa4n u3yyeHus yueOHoro npeamera «MaremMaTuka»
[TpuopuTeTHBIMU Yyeramu 00ydeHus MaTeMaTuKe B 5—9 kitaccax sSBISIOTCS:

* (opMUpOBaHHUE IIEHTPAIbHBIX MAaTEMATUUECKUX MOHATHH (YMCIIO0, BEINYMHA,
reomeTpuueckas  (Gurypa, TepeMeHHas, BEpPOSTHOCTb,  (DYyHKIIHS),
o0ecrnevrBaroUX MPEeeMCTBEHHOCTh U MEPCIIEKTUBHOCTh MaTeMaTH4eCKOTO
oOpazoBanus odyyaromuxcs ¢ 3I1P;

* noxBeneHue oOywarommxcst ¢ 3[IP Ha gocTymHOM [UIsi HUX YPOBHE K
OCO3HAHUIO B3aUMOCBS3M MAaTEMaTHKHA M OKPY’KAIOIIET0 MUpa, TOHUMaHUE
MaTeMaTHKHU KaK 4acTy OOLIEH KyJIbTypbl YEIIOBEUECTBA;

" pa3BUTHUE WHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yHaromuxcs C
3IIP, mo3HaBaTeNbHOM  AKTHUBHOCTH, MCCIEHOBAaTEIbCKUX  YMEHHH,
KPUTUYHOCTH MBILUICHHS], HHTEpECca K U3yUYEeHUIO MaTeMAaTUKH;

* (popmupoBanue (HYyHKIMOHAIHHOW MAaTeMaTHYECKOM I'PaMOTHOCTH: YMEHHS
pacro3HaBaTh MPOSIBICHUS MaTeMaTUYeCKUX TOHATHH, OObEKTOB W
3aKOHOMEPHOCTEW B PpEANIbHBIX JKU3HEHHBIX CUTyallUsiX U MPU U3yYCHUU
IpyTUX  y4eOHBIX  MpPEeIMETOB,  MPOSIBICHUS  3aBUCUMOCTEH U
3aKOHOMEpHOCTEH, (POPMYTUpPOBaTh MX Ha SI3bIKE MaTeMaTHKU M CO3/1aBaTh
MaTeMaTH4eCKUE MOJEIH, IPUMEHATh OCBOCHHBI MaTeMaTUYECKUI armapar
JUISL PELIEHUs NPAaKTHUKO-OPUEHTUPOBAHHBIX 3a/1ad, WHTEPIPETUPOBATH H
OLICHUBATh MOJTYYEHHBIE PE3YJIbTaThI.

JlocTrkeHue 3TuX 1eei 00ecrneuynBaeTcs peuieHueM CIeIyOIUX 3a0ay:

* ¢opmupoBarh y oOyuatomuxcsi ¢ 3[IP HaBbiku ydeOHO-IO3HABATEIBHOMN
NEeSATENbHOCTH: IUIAHUPOBaHUE palOThI, MOUCK palMOHANbHBIX MYyTEWH ee
BBITIOJTHEHUSI, OCYILECTBIEHUSI CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh MHTEIUIEKTYaJlbHOMY pPa3BUTHIO, (DOPMHPOBATH KayeCTBa,
HEOOXO/IUMbIE 4YEJIOBEKY /Ui TOJHOLICHHOW JKU3HU B COBPEMEHHOM
oOIecTBe, CBOMCTBEHHBIE MAaTeMAaTUYECKOM JIEATENbHOCTU: SICHOCTU U
TOYHOCTH  MBICIM, HWHTYULHH, MPOCTPAHCTBEHHBIX MPEACTABICHUN,
CHOCOOHOCTH K MPEOAOJICHUIO TPYIHOCTEH;

* (popmHpoBaTh KIIOUEBbIE KOMIETEHIIMM YYalllUXCSl B paMKax IpeaIMeTHOU
obmactn «Maremarrka U HHGOPMAaTHKaY;

" pa3BHUBaTh NOHSATUWHOE MbIlIEHU oOyyatomuxcs ¢ 3I1P;

" OCYUIECTBJISATh KOPPEKIMIO IMO3HABATEIBHBIX MPOLECCOB OOYyYarOUIUXCSA C
311P, HeoOXonUMBIX ISl OCBOCHMS POTPAMMHOI0 Marepuaia 1no yueoHoMy
peIMeTy;

" [peaycMaTpuBaTh  BO3MOXKHOCTh  KOMIIEHCAlMM  00pa30BaTeIbHBIX
ne(UIUTOB B OCBOCHUM MPEAIIECTBYIOIIETO MPOrPaMMHOIO MaTepuaia y
oOyuatomuxcs ¢ 3[1P u HeroCTaTKOB B UX MaTeMaTUYE€CKOM Pa3BUTHUU;



* chopMUPOBATHh YCTOMUMBBIA HHTEPEC YUAITUXCA K MPEIMETY;
" BBISABISATH M PA3BUBATh MAaTeMaTHUECKHE U TBOPUECKUE CIIOCOOHOCTH.

OCHOBHBIE JINHUU COZIEpKAHUS Kypca MaTeMaTuku B 5—9 kiaccax: «Hucna u
BBIUMCIICHUSD», «Anredpa» («AnreOpandyeckue BBIPAKEHUSD», «YpaBHEHUA U
HepaBeHCTBa»), «DyHkuum», «leomerpus» («l'eomerpuueckue QuUrypsl m Hx
cBoiicTBay, «l3MepeHHMe TeOMETPUYECKUX BEJIUYUH»), «BeposTHOCTh W
CTaTUCTHKa». JlaHHbIE JTMHUU Pa3BUBAIOTCA MapauIeNIbHO, KaXK/1asi B COOTBETCTBUU
C COOCTBEHHOW JIOTMKOW, OJHAKO HE HE3aBHCHMO OJHAa OT JPYro, a B TECHOM
KOHTakTe U B3auMojedcTBuu. Kpome »3Toro, ux oObeAMHSAET JOrHMYecKas
COCTABJISIOIIAs, TPAJULUOHHO IPUCYILIAs MaTeMaTHKE W IPOHU3BIBAIOIIAS BCE
MaTeMaTHuecKhe Kypchl U copaepxkarenbHble JHUHUU. ChopMyaupoBaHHOE B
®denepabHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM CTaHIapTe OCHOBHOTO OOIIETO
oOpa3oBaHus TpeOOBaHUE «YMETh OIEPUPOBATH TMOHATUSAMU: OMIpEJCIICHUE,
aKCcuoMa, TEOpeMa, JI0Ka3areJbCTBO; YMEHUE PacllO3HABATh UCTUHHBIE U JIOKHBIE
BBICKa3bIBAHMSI, IPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBaHUS U
OTPULIAHUSA BBICKA3bIBAHWW» OTHOCUTCS KO BCEM KypcaMm, a (QOpMUpOBaHHE
JIOTUYECKUX YMEHMI pachpelnenseTcs Mo BCeM rojaM oOOy4yeHusi Ha YpOBHE
OCHOBHOT'O 00111eTO 00pa30BaHUsI.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJibTaTram
OCBOEHHMSI pabouell MporpaMMbl, paclnpeAesiéHHbBIM MO0 ToJaM OOydeHHs,
CTPYKTYPHUPOBAHO TaKUM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIUIHAIBHBIM
BolpocaM oOydaromuecss O0Opallajuch HEOAHOKPATHO, YTOOBI  OBIAJEHUE
MaTeMaTHYECKUMU MOHATHAMU U HABBIKAMHU OCYLIECTBIISUIOCH ITOCIIEI0BATEIBHO U
MOCTYyNaTeabHO, C COOJIONEHNEM NPUHLUIIA MPEEMCTBEHHOCTH, @ HOBbIC 3HAHMS
BKJIIOYAJIMCH B OOIIYI0 CUCTEMY MaTeMaTUYeCKUX MPEACTABICHUN 00yYarOINXCs C
3I1P, pacmmpsis u yryosnss e€, o0pas3ysi MpOYHbIE MHOXKECTBEHHBIE CBs3U. OO0IIme
LEeIU U3y4yeHus: yueOHoro npeamera «Maremarukay npeacrasieHsl B [pumepHoi
paboueii mporpaMme OCHOBHOTO 00I1IeT0 00pa3oBaHUsI.

OcoOenHocT oT0Opa ™ axanTauuM y4eOHOro Marepuajga 10
MaTeMaTHKe

OOyuenne yueOHOMY mnpeameTry «MaremaTuka» CTPOUTCS Ha CO3JaHUU
ONTUMAJIBHBIX YCJIOBUN JJI1 YCBOCHHS MPOTPAMMHOTO MaTepraia o0ydaromuMHuCs
c 3IIP. bonbmoe BHUMaHuE yaenseTrcs oOTOOpY y4yeOHOro warepuana B
COOTBETCTBHHM C MPHUHIIMIIOM JOCTYIHOCTH IPHU COXpaHEHUH oOIIero 06a3oBOro
YPOBHSI, KOTOPBIN JIOJDKEH MO COJAEPKaHUI0 U 00beMY OBITh aJalTUPOBAHHBIM JIJIS
oOyuatomuxcsi ¢ 3I[IP B coorBercTBHM € HMX 0COOBIMH 00pa30BaTEIHHBIMU
norpedHoCTIMU. CrlemyeT oONeTYuTh OBIAJICHUE MAaTeprajioM OOyJarOIIMMHUCS C
3IIP mocpencTBOM €ro JeTajbHOr0 OOBSICHEHUS C CHUCTEMAaTUYECKHM IOBTOPOM,
MHOTOKPaTHOW TPEHUPOBKHM B NPUMEHEHHM 3HAHUW, WCHOJb3Yd IPUEMBI
aKkTyaJu3aluu (BU3yajbHas Onopa, naMsrTka).

Paboyass mporpamma mpeaycMaTpuBaeT BHECEHHE HEKOTOPBIX M3MEHEHUM:
yMEHbIIIEHNE 00beMa TEOPETUYECKUX CBEICHUN, BHIHECEHUE OTIEIbHBIX TEM WIIU
LEJIBIX Pa3/Ie]IOB B Marepualbl Jjisi 0030pHOT0, 03HAKOMHUTEIILHOTO U3YUEHHUS.

HN3MeHeHnus1 nporpamMmbl B 5-9 kiiaccax



Mamemamuxa ¢ 5 u 6 kraccax

B 03HaKOMUTENBHOM IUIAHE 3AIUIAHUPOBAHO M3y4aTbh CIECAYIOIIHE TEMBI:
«Pumckas mymepauus», «PaBuble ¢uryps», «lunmunap, xonyc, mapy, «Kyo»,
«lIpsmoyroneHbeil  mapamienenuneny, «llepememenue 1o  KOOpPAMHATHON
npsaMoity, «Mojyib unciay, «HuciaoBbie IPpoMexXyTK»; «Macmrad» (u3ydaercs B
kypce «leorpadus»); «M300paxkeHne reoMeTpuueckux (GUryp Ha HEITMHOBAHHOMN
Oymare ¢ WCIOJb30BAaHUEM LIMPKYJS, JUHEHKH, YTrOJbHUKA, TPAHCIIOPTHUPAY,
«lmaa  okpyxkHoctw», «llmomans kpyra», «llapamnensHble HpsAMbIEY,
«IlepnennukymnsipHble npsMbie», «OceBast U LEHTpaJIbHAs CUMMETPUN» (U3y4aeTcs
B Kypce reomeTpun); «beckoHeuHble NEPUONUYECKUE NIECATUYHBIE JIPOOH.
JlecsituuHoe npubIMKeHne 0ObIKHOBEHHON JpoOn» (M3ydyaeTcsi B Kypce alreopsbl).

B mnporpamme yMEHBIIEHO KOJIMYECTBO YAacOB Ha CIEAYIOLUIUE TEMBI:
«Pemenue JIOTUYECKUI 3a71a49», «JlmuHa OTPE3Ka», «Ixane»,
«PacnpenenuTenbHbId  3aKOH ~ YMHOXEHHS», «3amuch  MPOU3BEIEHUS  C
OyKBEHHBIMU MHOXHUTEISIMIY, «llocTpoenne xkoHUrypanuii U3 dacteil mpsMoii,
OKPYKHOCTH Ha HEJIMHOBAHHOM M KJET4aTod Oymare», «Jlenurenm u KpaTHBIE.
[Ipuznaku nenumoctw», «HanOonbimnii 00U AenuTeNb U HaUMEHbLIee oluiee
KpatHoe. [lenumocTh cymMMbl U nipousBeneHus». «llpuBenenue npodbu Kk HOBOMY
3HameHaremo», «HaxoxaeHue dyacth 1ENOro W LEJIOr0 IO €ro  4acTuy.
«Oxpyrienue JecATUYHBIX JpoOei». «Pemenue 3amad  mnepebopoM  Bcex
BO3MOKHBIX BapuaHTOB». «CocTaBieHHE OYKBEHHBIX BBIPDAKEHUN IO YCJIOBHIO
3ajaun». BeicBOOOAMBIIMECS Yachl 3alNIAHUPOBAHO HCIIOJIb30BATh Ha MOBTOPEHUE
(B Hayasie ¥ KOHIIE Y4eOHOr0 rojia), Ha U3y4YeHne Hanbosee TPYIHBIX U 3HAYMMBIX
TeM: B V Kilacce — Ha peElIeHHe YypaBHEHUU, TpPHUBEACHHE IpoOU K HOBOMY
3HaMEHATENI0, YMHOKEHUE U JIeJIEHUE JECSITUUHBIX IpoOei, U3MEepeHue yrioB; B
VI kmacce — JeHCTBHA C MOJIOKHUTEIBHBIMA W OTPULATEIBHBIMUA YHCIAMU,
pelIeHrne YpaBHEHUH, CIIOKEHHE W BBIUMTAHUE YHCEI, CONEPKAIIUX LEIyI U
IpOOHYIO YacTh, HA YMHOKE€HHUE U JEJI€HHE OOBIKHOBEHHBIX APOOEi.

Anzeopa
B  0o3HakOMHUTENBHOM  IUJIaHE U3YyYaloTCi  CIEAYIOIIUE  TEMBbI:
«ppanronanbHbie qucra. JleficTBUTEIbHBIE quciay, «CpaBHeHuUe

JNEUCTBUTENBHBIX YHCEN, apu(PpMETUUECKUE JIEUCTBUA C JICHCTBUTEIHHBIMU
yuciamu», «HaxoxkaeHwe MNpUONMMKEHHBIX 3HAYEHU KBaJIpaTHOTO KOPHY,
«Teopema Buera», «PemieHuss ypaBHEHUHM TpPETbEM M YETBEPTOM CTEIICHEU
PasJIOKEHNEM Ha MHOKHUTENN, «DyHKms y =Vx u ee rpadux», «IlorpemHocts u
TOYHOCTh MpUOTIOKEHUS», «UeTHble U HeueTHbIe (yHKIMWY, «DyHKIUI y=X"»,
«DyHKIMA y= ax’, ee rpaduk u coiicTa. 'paduku GyHkumii y= ax” + n u y=a(x-
m)’, «YpaBHEHHE C IBYMs IIEPEMEHHBIMU U €r0 rpaduk», «'paduuecknii cnocobd
pELIeHUs] CHCTEMBbl YypaBHEHMI», «I300paxkeHue YJIEHOB apU(PMETHUYECKON U
r€OMETPUUECKOW MPOrpecCUi TOYKaAaMU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHENHBIN
Y 3KCIIOHEHIUAIIbHBIN pOCT. CIIOKHBIE MPOLIEHTHD.

YMEHBIIEHO KOJIMYECTBO YacOB Ha H3ydyeHue Ttem: «Dopmyns,
«Jloka3zaTenbCTBO TOXKIAECTB», «JIMHEWHOE ypaBHEHUE C JIByMs HEU3BECTHBIMUY,
«I'padvik MHEHHOTrO YypaBHEHHS C JBYMsS TNiepeMeHHbIMUY», «I'paduueckoe



pelIeHre JUHEWHBIX YPaBHEHUW W CUCTEM JIMHEWHBIX ypaBHEHHi», «CBoilcTBa
KBaJIPAaTUIHON (PYHKITUN.

BricBOOOIMBIIMECS Yachl 3aIUIAHUPOBAHO MCHOJB30BaTh  JUIS JIydIled
popaboOTKU HauOoliee BaXHBIX TeM Kypca: «Pemenue ypaBHeHui», «Pemienue
cUcTeM ypaBHeHU», «CoBMecTHblEe JAeHCTBUSA C Apodsimu», «lIpumenenue
CBOMCTB apU(pMETUYECKOT0 KBAAPATHOIO KOPHS»; HA IOBTOPEHUE, PEILICHUE 3a/1aY,
npeoOpa3oBaHue BHIPAXKEHUI, a TAK)KE HA 3aKPEIJIEHUE U3YyYEHHOTO MaTepHalla.

T'eomempusn

CrnenyeT OCHOBHOE€ BHMMAHHUE YACIHUTH IPAKTUYECKOW HAIPABICHHOCTH
Kypca, HCKIIOYMB M YIOPOCTHB Haubojee CIOXKHBIA JUIsi  BOCHPUATHUS
TeopeTudeckuii Marepuan. Ha ypokax reomerpuum HEOOXOAMMO MaKCHMAaJbHO
UCIIOJIb30BaTh HAIJIAIHBIE CPECTBA 00y4YeHHUs, OO0JIbIIE MPOBOAUTH MPAKTHUECKUX
paboT ¢ yyamuMmucs, pemats 3agaud. CTpoUTh pelieHue 3a7ayd Mpu MOCTOSHHOM
oOpallleHUuH K HarJIsIIHOCTH — PUCYHKaM M YepTekam.

O3HAaKOMMTENIBHO JaTh TeMbl: «TeopeMbl M [10Ka3aTeIbCTBO. AKCHOMBDY,
«Jloka3zarenbcTBO OT MNPOTHUBHOrO», «CyIIECTBOBAHWE M E€IUHCTBEHHOCTH
MEPIIEHIUKYJISIPA K IPSIMO», «MeToa reoMeTpudeckux MecT», «MeTton ynBoeHus
Menunansl», «Teopema daseca m TEeopemMa O NPONOPLIUOHANBHBIX OTPE3KAXY,
«lentp macc TtpeyronbHUKa», «/3MeHeHHe TPUTOHOMETPUUYECKUX (QYHKUUNA TpH
BO3pacTaHuu yria», «Popmylbl Uil paJdyCcoOB BIIMCAHHBIX M OMUCAHHBIX
OKPY>KHOCTEM  MPaBWIbHBIX  MHOTOYIOJIBHUKOB», «YpaBHEHHE  MPSAMON»,
«JIBmxeHue», «CBoiicTBa NBMXKEHUD», «Teopema 0 mpoU3BENEHUN OTPE3KOB XOP/,
TEOPEMBI O IPOU3BEAECHUN OTPE3KOB CEKYIIHX, TEOPEMa O KBAIpaTe KacaTeIbHONY.

YMEHBIIEHO KOJIMYECTBO YacoB Ha H3ydyeHHEe TeM: «CHMMETpUYHbIE
¢urypsl. OCHOBHBIE CBOWCTBA OCEBOM CHUMMETpUN», «LleHTpanbHas cuMMeTpus»,
«Ilapannensubiii meperocy», «IloBopor», «lIpeobpazoBanue momobus. I[lomoOue
COOTBETCTBEHHBIX 3JIEMEHTOB», «OCHOBHBIE 33/1aul HA MOCTPOCHHE C MOMOILIBIO
LUAPKYJSL W JUHEUKW», «JlexkapToBbl KOOpAMHATBI Ha IUIOCKOCTH», «Pemenue
TpeyroabHUKoBy, «Ilomodue dpurypy.

BreicBoOouBIIMECS Yackl OyIOyT HCIOIB30BaHbl Ha pEIICHUWE 3aJad U
ITIOBTOPEHUE.

Bepoamnocms u cmamucmuka

B cBs3u ¢ Tem, 4TO JaHHBIM Kypc BbI3bIBAET HAUOOJBIINE CIOXHOCTU IS
oOyuaromuxcs ¢ 3P, cBsi3aHHbIE CO CHM)KEHHBIM YPOBHEM Pa3BUTHUS CIOBECHO-
JIOTUYECKOTO MBIIIJICHUs, €r0 U3Y4YEHHE CTpOUTCSI Ha ©a30BOM ypOBHE U
JOCTYIIHOM JUI1 Y4YEHUKOB Mmarepuane. OCHOBHOE BHUMAHHE CIEAYET YIECIUTh
pasznenaM, CBSI3aHHBIMU C IIOBTOPEHHMEM IIPOWIEHHOIO MAaTE€pUaa, YBEINYUTH
KOJINYECTBO YNPAXKHEHUHN U 3aIaHUMN, CBSI3aAHHBIX C MPAKTUYECKOU JEATEIbHOCTHIO
00yJaroIIIXCsl.

Heobxoanumo mnepecMOTpeTh COAEpKAaHUE TEOPETHUECKOro MaTephalia H
XapakTep €ro M3J0KEHUSA: TEOPETUYECKUM MaTepuall IPENOJHOCUTH B IPOLECCE
peleHns 3a1a4 ¥ BBIIOJHEHUS 3aJaHUM HarIsHO-IIPAKTUYECKOrO XapaKTepa; He
TpeOOBaTh BHIBOJA M 3aIIOMUHAHUS CIIOXKHBIX (POPMYJI, PEILICHHUS] HECTAHIaPTHBIX,
TPYAOEMKUX 3aJlaHUN. Pl TeM u3ydaeTcss B O3HAKOMUTEIILHOM IUIAHE.



[IpumepHass mporpamMma TPENOCTaBISET aBTOpPYy paboueld TPOrpaMMbl
CBOOOMY B  pachupeleleHMH MaTephalia I0 4YeTBEPTsIM  (TpumMecTpam).
Pacnpenenenne BpeMeHM Ha UW3y4eHHME TeM B TeueHHe Y4yeOHOro roja
CaMOCTOSITENIFHO OIpenessieTcsl 00pa30BaTeNbHOW OpraHu3aluell W 3aBHCUT OT
ocoOeHHocTel Tpynmbl ooyuaromuxcs ¢ 3[IP u ux ocoObix 00pa3zoBaTeNbHBIX
NOTPEeOHOCTEM.

Buabi gesiteibHocTH o0yuyawmuxcsa ¢ 3I1P, o0ycaoB/ieHHbIE 0CO0OBIMU
0o0pa3oBaTeJIbHBIMH NOTPEOHOCTAMH M 00eCneYuBAKINNE OCMbICJIEHHOE
OCBOEHHE coJiep:KaHuM 00pa3oBaHus N0 npeamery «MartemaTuka»

Copeprxanue BUIOB JieaTenbHOCTH oOy4varomnuxcs ¢ 3[IP onpenensiercss ux
0COOBIMH 00pa30BaTEIBHBIMU MOTPEOHOCTAIMU. [TOMUMO MIMPOKO UCTIOTB3YEMBIX B
OOIT OO0 o6mmux 1 Bcex 00ydaromuxcsi BUOB IEATEIbHOCTH 3alNIAHUPOBAHO
YCWINTHh BHUJABl JACATCIBHOCTH CHElU(UUHBIC 7 JaHHOW KaTerOpHH JIeTEH,
0o0ecCreunBaIIie OCMBICIEHHOE OCBOGHHE CcojAepkKaHHs 00pa3oBaHHUS IIO
OpeIMeTy: yCHJIEHUE TMPEAMETHO-TPAKTUYECKON JESTENbHOCTH C aKTHUBU3aLUEH
CCHCOPHBIX CHCTEM; YepelOBaHHE BHUAOB JEATEIBHOCTH, 3aJCHCTBYIOIINX
pa3nyYHbIE CEHCOPHBIE CHCTEMBI, OCBOCHHE MaTepHaja C OMOpOW Ha alrOpUTM;
«TOIIATOBOCTh» B M3YYCHHWH MaTepualia; HCIOJIb30BAaHUE JIOMOJHUTEIHHOM
BU3YaJbHON OMOpBI (CXeMbl, 1IA0JIOHBI, OMOPHBIE TAOJMUIbI); PEYEBOM OTUET O
npolecce M pe3yibTaTe JeATEeNbHOCTH; BBIMOJHEHUE CHEIHAIbHBIX 3aJaHUi,
00€eCIeynBaOIINX KOPPEKIUIO PETYIIAINHN Yy4eOHO-TI03HABATEIBHON IEATETbHOCTH
¥ KOHTPOJIb COOCTBEHHOI'O pe3yJbTaTa.

Tematnueckas U TepMHUHOJOTHUECKas Jiekcuka coorBeTcTByeT OOIT OOO0.

st obyuaromuxcsi ¢ 3IIP cyiiecTBEeHHBIM SIBISIIOTCST TMPUEMBI PaOOTHI ¢
JEKCUYECKUM MaTepuayioM 1o mpeamery. [IpoBomutcs crnernuanbHas padboTta 1mo
BBEJICHUIO B AaKTHUBHBIN CIIOBaph 00YYArOMIMXCSl COOTBETCTBYIOIIEH TEPMUHOJIOTHUH.
N3yyaemple TEpMUHBI BBOIATCS HA TOJUCEHCOPHOW OCHOBE, 0OOs3aTenbHa
BU3yalbHAs MOAJIEPIKKA, aITOPUTMBI PabOThI C OINpPENEICHHEM, OTIOPHBIE CXEMBI
IUIS aKTyaJIn3allid TEPMUHOJIOTHH.

MecTto yueOHOro npeamera «MaremMaTuka» B y4eOHOM IIaHE

B coorBerctBuM ¢ ®DenepadbHbIM TOCYJIApPCTBEHHBIM 00pa30BaTENIbHBIM
CTaHJIapPTOM OCHOBHOI'O 0011ero oopazoBaHusi y4eOHbIM npeamer «MaremaTuka
BXOJUT B MpeIMEeTHYI0 obnacth «MaTtemaruka U uHGPOpMaTUKa» U SBISETCS
oOs3aTeNnbHBIM I M3ydeHus. B 5-9 kmaccax yueOHbIN npenMer «MaremaTtukay
TPaJUIIMOHHO U3y4aeTcsl B paMKax CIeIyIOMINX yueOHbIX KypcoB: B 5-6 Ki1accax —
Kypca «MartemaTuka», B 7-9 kiaccax — KypcoB «AnredOpa» (BKIHOYAs dJIEMEHTHI
CTaTUCTUKU U TEOpPUH BeposiTHOCTe) u «I'eometpusi». HacTosed mporpammoit
BBOJIUTCSI CAMOCTOSITENIbHBIN YU€OHBI Kypc «BeposITHOCTh U CTATUCTUKAY.

Hacrosimieit nporpaMMoii peaycMaTpuBaeTCs BblJIEJICHUE B YUEOHOM IJIaHe
Ha M3y4YeHUE MaTEeMaTUKH B 5—6 Kiaccax 5 y4eOHbBIX YacOB B HEJAEIIO B TCUECHHE
KaXJIO0Tro rojia o0yueHus, B 7-9 kiaccax 6 y4eOHbBIX 4acOB B HEJNIEIIO0 B TEUCHHE
Ka)KJI0ro roga o0yuyeHus, Bcero 952 y4yeOHbIX yaca.



Conepxanue ydeOHOro mnpenMera «Maremarukay, TMPEACTaBICHHOE B
paboueii mporpamme, cootBerctByer DI'OC OOO, IlpumepHOii OCHOBHOU
o0pa3oBaTeNbHOM MporpaMMe OCHOBHOTO o00Imero oOpaszoBanus, IIpumepHoii
aJanTUPOBAHHOM OCHOBHOM 0Opa3oBaTEIbHON MpPOrpaMMe OCHOBHOIO OOIIETro
o0pa3zoBaHUs O0YyHAIOUIUXCS C 3aICPKKOM TICUXUYECKOT0 Pa3BUTHSL.

TemaTuueckoe MIaHUPOBAHHUE YUEOHBIX KYypPCOB U pacHpeielieHue yueOHOro
BpEMEHH I W3yYCHHs OTACIBHBIX TeM, TMpeaiokKeHHble B I[IpumepHOi
nporpamMme, HaJI0 paccMaTpuUBaTh Kak MPHUMEPHbIE OPHUEHTUPHI B TMOMOIIH
COCTaBUTEINI0 aBTOPCKOM padoueil mporpaMMbl U MPEXkKIE BCErO0 YUUTENO. ABTOP
paboueii mporpamMMbl BIIpaBe YBEIUYHUTH MIPEIJI0KEHHOE YUCIIO YYEOHBIX YacOB Ha
TeMbl, TpeOyromue Oosee MIUTETLHOTO u3yudeHus oOydarommmucs ¢ 3IIP, wm
YMEHBIIUTh KOJIMYECTBO YacOB HA TEMbI, HM3ydyaeMble Ha O3HAKOMUTEIHLHOM
ypoBHe. [lomycTUMO TakXe JIOKaJbHOE TIepepaclpeesieHue U TepecTaHOBKa
AJIEMEHTOB COJIEp)KaHUSl BHYTPH JaHHOTO Kiacca. KoJu4ecTBO MPOBEPOUHBIX
paboT (TeMaTHYeCKU W WTOTOBBIM KOHTPOJb KauecTBa YCBOEHHUS Y4eOHOTro
Marepuana) U HMX TUIl (CaMOCTOSTENIbHBIE W KOHTPOJIbHBIE PabOThI, TECTHI)
OCTalOTCA Ha YCMOTpEeHHE yuuTens. Takke yduTenb BIpPaBE YBEIHUUTH WIH
YMEHBIIIUTh YHCJIO Y4YEOHBIX YacoB, OTBeAEHHbIX B IIpumepHoit paboueit
nporpaMmme Ha 0000ITIeHHe, TOBTOPEHNE, CUCTEMAaTU3AINI0 3HAHUM 00yJaroluXxcsl.
EAvHCTBEHHBIM, HO NMPUHITUITNATIBLHO BaXKHBIM KPUTEPUEM, SBIIICTCS JTOCTHIKCHHEC
pEe3yIbTaTOB 00YUEHHUS, YKa3aHHBIX B HACTOSIIEH MporpaMmMme.

PABOYAA ITPOTPAMMA
YYEBHOI'O KYPCA «MATEMATHUKA». 5-6 KITACCbI

enu n3yyeHusi yueOHOro Kypca
[TpropuTeTHBIMH LEIAMH 00yUEHU MaTeMAaTHKE B 5—6 Kiaccax SBIISIFOTCS:

" [ponoJKEeHHE (POPMUPOBAHUS OCHOBHBIX MAaT€MAaTUYECKUX MOHATUN (YHUCIIO,
BEJIMYMHA, TeoMeTpuuecKkas Gurypa), 00ecrnedynuBarMX MPEeeMCTBEHHOCTh
U TIEPCTIIEKTUBHOCTh MaTeEMaTHUeCKOro 00pa3oBaHus 00y4aronInXcs;

" pa3BUTHE WHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaromuXxcs C
3IIP, mo3HaBaTeIbHON AKTUBHOCTH, HUCCIIENOBATENbCKAX YMEHUM, HHTEpECa
K U3YYEHUIO MaTEMaTUKU;

* noxaseneHue oOywarommxcst ¢ 3IIP Ha JoCTymHOM JUIsi HUX YPOBHE K
OCO3HAHUIO B3aMMOCBSI3M MaTEMAaTHKU U OKPY>KAIOIIETO MUPA;

* (popmupoBaHHE (PYHKIHOHAIBHON MareMaTH4eCKOHl I'paMOTHOCTH: YMEHUs
pacno3HaBaTh Mar€MaTUYeCKHE OOBEKTbl B  pEaJbHbIX KU3HEHHBIX
CUTyallUsX, NPHUMEHSITh OCBOEHHBIE YMEHHUS I pEHIeHUS IPAKTHUKO-
OpUEHTHUPOBAHHBIX 3a/1a4, MUHTEPIPETUPOBATH IMOJIYYEHHBIE PE3YJbTaTbl U
OLICHUBATh UX HA COOTBETCTBHE MPAKTUYECKON CUTYalLlMU.

OcCHOBHBIE JIMHMM COJAEpPKAaHMS Kypca MaTeMaTMku B S5—0 Kiaccax —
apumeTuyecKkass M TreoMEeTpUuYecKas, KOTOpbIE pPa3BUBAIOTCA MapajlIeNIbHO,
Ka)KJ1asi B COOTBETCTBUHU C COOCTBEHHOM JIOTMKOM, OJJHAKO, HE HE3aBHUCUMO OJ[HA OT



JIpyroM, a B TECHOM KOHTaKT€ M B3aUMOJICMCTBUM. Takke B Kypce€ MPOUCXOIUT
3HAKOMCTBO C DJIEMEHTaMU alireOphl U OMHUCATEIHON CTAaTUCTHKHY.

N3yuenne apudmeTnyeckoro mMaTepuaia HAUMHAETCS CO CUCTeMaTU3alluu U
Pa3BUTHS 3HAHUW O HATYPAJIbHBIX YHCIAX, TOJYYEHHBIX B HAYAJIbHOU mmikoue. [Ipu
ATOM COBEPIICHCTBOBAHUE BBIYMCIUTEIBHON TEXHUKU U (DOPMUPOBAHHE HOBBIX
TEOPETUYECKUX 3HAHUN COYETACTCA C PA3BUTHUEM BBIYMCIUTEIBHON KYJIBTYPHI, B
YaCTHOCTHU ¢ OOy4YEHUEM MPOCTEUIINM MTPUEMAM MIPUKHUIKU U OLICHKHU PE3yJIbTaTOB
BBIUMCIICHUH. [3yueHue HaTypalbHBIX 4YHCEN NpOAOJDKAeTcs B 6 Kiacce
3HAKOMCTBOM C Ha4aJIbHBIMU MOHATHUSIMU TEOPHUH JIEITUMOCTH.

Hpyroii kpymnHbIii OJIOK B COJAEp)KaHMM apuU(PMETUUYECKON JIMHUU — 3TO
npobu. Hauano uzyueHus OOBIKHOBEHHBIX M JIECATUYHBIX OPOOEH OTHECEHO K 5
KJIaccy. DTO MEPBbIN 3Tall B OCBOCHUM JAPOOEH, KOT/la MPOUCXOJAUT 3HAKOMCTBO C
OCHOBHBIMHU HJICSIMH, MOHATUSAMHU TeMBI. [Ipu 3TOM paccMoTpeHne 0ObIKHOBEHHBIX
npoOeil B TIOJIHOM 00BEME MPEANIeCTBYET M3YYCHHIO JECATUYHBIX IPOOEei, 9To
IEJIECO00Pa3HO C TOYKM 3PEHUS JIOTMKU W3JI0KEHUS YHCIOBOM JMHUH, KOTJa
nmpaBWjia JCUCTBUM C JIECATUYHBIMU JIPOOSIMH  MOXKHO OOOCHOBAThH  yXKe
M3BECTHBIMU QJITOPUTMAMM BBITIOJTHEHUS AEHCTBHUI ¢ OOBIKHOBEHHBIMU JIPOOSIMHU.
3HAKOMCTBO C JICCATUYHBIMHU JPOOSMU PACIIMPUT BO3ZMOKHOCTH ISl TIOHUMAHUS
00y4YaroImMUMUCs TIPUKIIATHOTO MPUMEHEHHUs HOBOW 3alUCH TIPU U3YYEHUU APYTUX
IPEIMETOB U MPU MPAKTUUECKOM HCIOIb30BaHMM. K 6 KilacCy OTHECEH BTOpOH
Tal B U3Y4YEHUM JpoOeil, IAe MPOUCXOJUT COBEPIICHCTBOBAHUE HABBIKOB
CpaBHEHUSI W TIpeoOpa3oBaHUsi JpoOed, OCBOCHHE HOBBIX BBIYUCIUTEIBHBIX
QITOPUTMOB, OTTAYMBAHUE TEXHUKU BBIUUCICHHI, B TOM YHCIIE 3HAYCHHI
BBIPKEHUM, COIEPKAIINX U OOBIKHOBEHHBIC, U JICCSITUYHBIE APOOH, YCTAHOBJICHHE
CBSI3€U MEXy HUMH, pACCMOTPEHUE TPUEMOB pellIeHUs 3a]a4 Ha Apodu. B Havane
6 KJ1acca MpoOUCXOUT 3HAKOMCTBO C MOHSITUEM ITPOIIEHTA.

OCOOEHHOCTBIO U3YYEHHUSI TIOJIOKUTEIbHBIX U OTPUIATEIbHBIX YHCEN
ABJISICTCS TO, YTO OHM TAKXKE MOTYT PacCMaTpPUBATHCS B HECKOJIBKO 3TaroB. B 6
KJIacce€ B Haudalie nM3ydeHus Tembl «IloJIOKUTENbHBIE U OTPUIIATEIBHBIE YHCIIA»
BbIIEseTCA mnoarema «llenple 4mcna», B paMkax KOTOPOM 3HAKOMCTBO C
OTPULATEIIbHBIMA  YHWCJIAMU W JCUCTBUSIMH  C  TOJOXKHUTEIbHBIMU U
OTPUIATEIIBHBIMUA YKMCJIaMUA MPOUCXOJUT HA OCHOBE COAEPKATEIBHOTO MOJAXOJA.
DTO MO3BOJSET HA JTOCTYITHOM YPOBHE NMO3HAKOMUTH YUYAIIUXCA MPAKTHUYECKUA CO
BCEMH OCHOBHBIMHM MOHSTUSMH TEMbI, B TOM YHCJIE U C MPaBWJIAMH 3HAKOB MpPH
BBITIOJIHEHUU apu(MeTUYecKuX JedcTBUi. M3ydeHune palunoHalIbHBIX YHCENT Ha
ATOM HE 3aKOHUYHUTCSA, a OyAET MPOJOIKEHO B Kypce anredpsl 7 Kiacca, YTO CTaHeT
CIHEAYIOIMM MPOXOJAOM BCEX MPUHLMUIIAAIBHBIX BOIPOCOB, TEM CAMBIM
pasziereHue TPyAHOCTeH 00JierdaeT BOCIPUATHE MaTepHaia, a paclpeelicHue BO
BPEMEHHU CITOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HaBBIKOB.

[Tpn 00ydeHHnH pereHHnIo0 TEKCTOBBIX 3a/1ad B 5—6 Kjaccax MCIOJb3YHOTCS
apupmMeTrueckue MNpuémbl perieHus. TeKCToBbIE 3ajayM, pelaeMble MpU
OTpa0OTKE BBIYMCIUTEIbHBIX HABBIKOB B 5—6 Kjlaccax, pacCMaTpUBAIOTCS 3aJauu
CICAYIOIIMX BUJOB: 3a/laud Ha JIB)KCHHUE, HAa YacTH, Ha TMOKYIKH, Ha paboTy U
MPOU3BOAUTEIBHOCTh, Ha MPOILIEHTHI, HA OTHOLICHUSI W nponopuuu. Kpome Toro,
oOydJaroniyecs: 3HaKOMSITCSL ¢ MpUEMaMH pEeIlIeHUs 3a7a4 nepedopoM BO3MOKHBIX



BapUAHTOB, yuyaTcsi paboTaTh ¢ mHbOpMAIIUEl, MpeacTaBIeHHON B opMe TaOIHIl
WIH Jarpamm.

B Ilpumepnoii paboueld mporpamMme MpeaycMOTpeHO (HOPMHUPOBAHHE
IpOMNEACBTHUECKUX —anreOpandeckux TNpeAcTaBiIeHWd. bykBa Kak CHMBOI
HEKOTOPOTO YHCIa B 3aBUCHMOCTH OT MaT€MaTHYeCKOTO KOHTEKCTa BBOJIUTCS
MOCTENeHHO. byKBeHHAass CMMBOJIHMKA IIUPOKO HCIIONB3YETCS TPEXKAE BCETO IS
3alyicy  OOIIMX YTBEPXKIACHUH M TpeIoKeHUH, (HOpMysd, B HYaCTHOCTU IS
BBIUMCIICHUS TEOMETPHUECKUX BEIMYNH, B KAUECTBE «3aMECTHUTEIS) YHCIIA.

B kypce «MaTtemaTuku» 5—6 Kj1accoB MpeCTaBIeHA HATJISAHAS TEOMETPUs,
HampaBJIeHHass Ha pa3BUTHE OOPA3HOTO MBIIUIEHUS, MPOCTPAHCTBEHHOTO
BOOOpaXKe€HUs,, M300pA3UTENbHBIX YMEHHUH. OTO BaXKHBIM 3Tal B H3YUYCHHUH
reOMETPUH, KOTOPBIA OCYIIECTBIISIETCS Ha HAIJISIAHO-NPAKTUYECKOM YPOBHE,
ONHUpaeTcss Ha HarisigHO-00pa3HOe MbIlUIeHHe oOyuarouuxcsa. bonbmas posb
OTBOIUTCS IPaKTHYECKON JeSITeNIbHOCTH, OTIBITY, AKCIIEPUMEHTY,
MoearpoBaHuio. O0yyaronirecs: 3HaKOMATCS ¢ T€OMETPUUECKUMH (UTypamMH Ha
IUIOCKOCTH M B TMPOCTPAHCTBE, C HUX MPOCTEHIIMMU KOH(MUTYpAIUsIMH, Yy4aTcs
n300pakaTh WX HA HEJIMHOBAHHOM M KIET4aTOM Oymare, paccMaTpHUBAIOT HX
[IpOCTENIINE CBOMCTBA. B mporecce u3ydeHus HaAIrIAAHONW T€OMETPUU 3HAHU,
MOJy4YeHHBIE OOYyYaroMMMHCS B HadaJdbHOW MIKOJIE, CUCTEeMATH3HPYIOTCS U
pacIupsIoTCs.

MecTo y4eOHOro Kypca B yueOHOM IIaHe

CornacHo ydyeOHOMY IUIaHy B 5—6 KjlaccaX HM3y4daeTcsi MHTETPUPOBAHHBIN
npeamer «MareMaTruka», KOTOpPBIM BKIIOYaeT apuMETUYECKUd Marepuanl |
HaIJSHYI0O TEOMETpPHUIO0, a TaKXKe MpPOINEeAeBTUUECKUE CBEACHUS W3 ajreopsl,
AJIEMEHTHI JIOTUKY U Ha4YaJla OMUCATEIIbHOM CTATUCTUKHU.

VY4eOHblll IUIaH HA U3yYEHUE MAaTEMAaTUKHU B 5—6 Kilaccax OTBOJMT HE MEHEE
5 y4eOHBIX 4acoB B HEJAEII0 B TE€UEHUE KaXKJOro roja oOy4yeHus, BCEr0 HE MEHee
340 y4eOHBIX 4acoB.

COJEPXXAHUE YYEBHOI'O KYPCA (I10 TOAAM OBYUEHNM )

5 KITIACC

Hamypansnule yucna u Hyno

Hatypansnoe umcno. Psan nHarypanenbix umcen. Yucno 0. M3o0paxenue
HaTypaJbHBIX YMCENl TOUKAMH Ha KOOPJIMHATHOU (YUCTIOBOI) NPSIMOIA.

[lo3unmonnass cucremMa cuucieHus. Pumckasa Hymepayus Kak npumep
Heno3uUYUOHHOU cucmembl cuucienus’. JIeCATHIHAs CHCTEMA CUMCIICHUS.

CpaBHEHHE HATYPAIBHBIX YUCEI, CPABHEHUE HATYPAIBHBIX YHUCET C HYJIEM.
Cnoco0s1 cpaBHeHust. OKpyTIIEHHE HATYPATbHBIX YUCE.

Cli0’)keHME HAaTypalIbHBIX YHCEIN; CBOMCTBO HYJIS MPHU CIIOKEHUU. Briuntanue
KaK JeiicTBue, 0OpaTHOE CIOKEHUIO. Y MHOXKEHUE HATypaJbHBIX YMCEN;, CBOMCTBA

' 351ech 1 anee KypcuBOM 0003HAYEHBI TEMBI, M3yYEHUE KOTOPBIX IIPOBOJUTCS B O3HAKOMUTEILHOM TUIAHE.
ITenaror caMoCTOSITEIEHO ONpENeNsieT 00bEM N3yJaeMOro MaTepHaa.



HyJISS ¥ €IWHUIBI Tpu YMHOXeHuHW. JleneHume kak neiicTBue, oOpaTHOE
YMHOXEHHI0. KOMIIOHEHTBI JENCTBUM, CBA3b MEXAy HUMU. [IpoBepka pesynprara
apudmernyeckoro nerctBus. IlepemecTuTenbHOE M CcOYeTaTeIbHOE CBOMCTBA
(3aKOHBI) CJIOXEHUS U YMHOXKEHUA, pacnpeoerumensHoe C80Ucmeo (3aKow)
VMHOMNCEHUS.

Hcnonb3oBanue OykB 1 00O3HAUYEHHMsS] HEU3BECTHOIO KOMIIOHEHTa U
3aMKiCcH CBOMCTB apu(PMETHUECKUX JEHCTBUI.

Lenumenu u xpammuvle yucia, pazlokKeHUEe Ha MHOXUTENH. [IpocTeie n
cocTaBHbIe uucia. [lpusnaxu derumocmu na 2, 5, 10, 3, 9. JleneHue ¢ 0CTaTKkoM.

CreneHp € HaTypaJIbHbIM IOKa3aTeJIeM. 3alKCh 4YUCIa B BHUJE CYMMBI
Pa3psIHBIX CIaraeMbiX.

HucnoBoe BpIpakeHHUE. BpluuciieHME 3HAYEHUM YMCIIOBBIX BBIPAXKCHUM;
MOPSAIOK  BBINIOJHEHUs  jaeucTtBui.  lMcnonb3oBaHWE TOPU  BBIUKMCIEHUAX
MIEPEMECTUTEIIBHOIO W COYETAaTEIbHOTO CBOWCTB (3aKOHOB) CIIOXKEHUS U
YMHOXKEHHUS, pACHPEOeUmenbHo20 CGOUCMBA YMHONCEHUSL.

Apodu

[IpencraBnenre o JApoOUM Kak CHOCOOE 3alUCHU  YacTH  BEJIMYHUHBI.
OObikHOBeHHBIE ApoOu. IlpaBuibHBIE W HempaBuibHblE ApoOu. CMelraHHas
IpoOb; TpeICTaBlIEHWEe CMEUIaHHOW JpoOuW B BHJIE HENPaBWIBHOM JpoOu U
BBIJICJICHUE 1I€JIONW YacTH 4Yuciia U3 HempaBUibHOU Jpoou. M3o0paxkeHue npobeit
TOYKaMHU Ha YKCIOBOM mpsiMoil. OCHOBHOE CBOWMCTBO Jipodu. CoxpaujeHue opobell.
IIpuseodenue opoou k Hosomy sHamenamento. CpaBHEHUE APOOEH.

Crno)keHue U BBIUUTAHHUE ApoOei. YMHOKEHHE U JAeIeHUE Apo0eii; B3auMHO-
oOpaTHbIe podu. Haxoowcoenue yacmu yenoeo u yeno2o no e2o 4acmu.

Hecstuynas 3amuck ApooOeit. [IpencraBieHue necsITHUHON npodu B BHIE
OOBIKHOBEHHOH. HM300pakeHne ACCATUYHBIX JpoOel TOYKaMU Ha YHCIOBOU
npsimoi. CpaBHEHHE JECATUUHBIX JPOOECH.

Apudmernyeckue ACUCTBUS C JECATUYHBIMU ApoOsmu. OkpyeneHue
oecsimuyHbvlx Opooel.

Pemienne TekcToBbIX 32124

Pemenue TekcTOBBIX 3amady  apuMETUYECKUM crocoOoM. Pewenue
Jnoeuyeckux 3aday. Pewenue 3a0au nepeOOpom 6cex 603MONCHLIX BAPUAHMOS.
Hcnonb3oBanue mpu pelieHuu 3a71a4 Ta0IUI] U CXEM.

Pemienne 3amay, copepKallMxX 3aBUCUMOCTH, CBSI3bIBAIOLIME BEIUYUHBIL:
CKOpPOCTb, BpEMsI, pAacCTOSHUE; LI€HAa, KOJHMYECTBO, CTOMMOCTh. EAMHUIIBI
U3MEpPEHMs: Macchl, O00bEMA, LIEHBI; PACCTOSHUS, BPEMEHH, CKOpOCTH. CBs3b
MEXKy €AMHUIIAMH U3MEPEHHUS KaXK/I0M BETUYUHBI.

Pemenrie oCHOBHBIX 3a/1a4 Ha JPOOH.

[IpencraBienne JaHHBIX B BHJIE TAOIUI], CTOJIOUATHIX JHArPaMM.

Harnsignas reomerpust

Harnanuele npencraBiieHus O (urypax Ha IUIOCKOCTH: TOYKa, MpsMad,
OTPE30K, JIy4, YIroJl, IOMaHasi, MHOTOYI'OJIbHUK, OKPYXKHOCTb, Kpyr. YToiL. [Ipsmon,
OCTPBIH, TYIION U Pa3BEPHYTHIE YIIBIL.

JnuHa oTpe3ka, METpUYECKUE €IMHULIBI IJIMHBL. J[IMHa TOMaHOo#, TEpUMETP
MHOT'OyTroJIbHUKa. MI3MepeHne 1 moCTpOEHUE yIJIOB € MOMOLIBIO TPAHCTIOPTHPA.



Harnsnuaeie npeacTtaBieHuss o ¢Gurypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK;
NpSIMOYTOJIBHUK, KBaIpaT; TPEYTOJIbHUK, O pageHcmeae uayp.

N3ob6paxenue ¢uryp, B TOM 4YHClIe Ha KieTdyatoil Oymare. [locmpoenue
KOH@u2ypayuti uz uacmeil Npsamou, OKPYICHOCMU HA HETUHOBAHHOLU U KIemuamotri
oymaee. VIcionab30BaHHE CBOWCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBAJPATA.

[Tnomans nOPSIMOYrojibHUKA M MHOTOYTOJIBHMKOB, COCTaBIIEHHBIX M3
MPSAMOYTOJIBHUKOB, B TOM 4Hclie QUryp, u3o0paxEHHbIX Ha KJIEeT4yaToll Oymare.
Enununbel usmepeHus mioiaim.

Haensionvle  npedocmasnenuss 0o npocmpancmeeHHwvix — ueypax:
NPAMOY2ONIbHbIL — napanieienuned,  Kyo,  MHo2o0epaHHuxu.  M3o6pasceHue
npocmeniuux MHo2oepanuukos. Pazeépmku kyba u napaninenrenuneoa. Cozoanue
Mooeell MHO202PAHHUKO8 (U3 6ymazu, npo8oaOKU, NIACTMUIUHA U OP.).

O6vém  npsamoyzonvHo2o napanneienuneda, Kyoa. Eounuyvl usmepenus
0bvéma.

6 KJIACC

Hamypanvnvie uucna

Apudpmernyueckre AEHCTBUS C MHOTO3HAYHBIMU HATypadbHBIMH YHUCIAMH.
YucrioBble  BBIpaXKEHUSA, MOPSAOK  JIEWCTBHM,  HCIOJIb30BaHHE  CKOOOK.
Hcnonb3oBaHue TMpU BBIYKMCICHUSX [EPEMECTUTEIBHOTO M COYETATEIBHOrO
CBOMCTB CJIOXEHHUSI U YMHOXEHUS, pacnpeoenumenbHo20 C8OUCmEa YMHONCEHUS.
OxpyriieHHe HaTypaJIbHbIX YHCEI.

JlenuTenu u KpaTHbIE YUCIA; HAUOOIbWUL 00WUll Oenumens U HauMeHbulee
obwee kpamnoe. /lenumocms cymmbl U npousgeoenus. JleneHue ¢ OCTaTKOM.

Jlpoou

OOBIKHOBEHHAs1 JAPOOb, OCHOBHOE CBOMCTBO JPOOH, COKpAIICHHE IPOOCii.
CpaBHeHHE U ynopsiiourMBaHue ApoOeil. Permenue 3a1ay Ha HAX0XKACHUE YaCTH OT
LEJI0ro M ILeNoro mo ero 4vactu. JIpoOHOe 4YHCIIO Kak pe3ynbTarT JeJICHHS.
[IpencraBienue AecATUUHON JTpoOU B BUI€ OOBIKHOBEHHOM JpOoOU U BO3MOKHOCTD
MPEACTABICHNS] OOBIKHOBEHHOW APOOM B BHUJE ACCATUYHOMU. JlecaTruunbie 1podu u
MeTpHuyYecKasi cucteMa mep. ApudmMeTnueckre JeUCTBUS U YUCIOBbIE BBIPAKEHUS
C OOBIKHOBEHHBIMU U JIECATUUHBIMU APOOSIMHU.

OtHomenue. JleneHue B JaHHOM OTHOWIEHUM. Macwmab, nponopuus.
[IpumeHeHre nponopuuil pu pelIeHUH 3a1a4.

ITonsiTue mpoueHTa. BelunciaeHue npoueHTa OT BEJIMYMHBI U BEJIUYHMHBI 110
e€ npoLeHTy. BoipaykeHue npoueHTOB IeCATUYHBIMU Apo0simu. Pemenue 3anau Ha
IIPOLICHTHI. BrIpaskeHne OTHOIIEHUS BEUYUH B IPOLEHTAX.

Ilonosxcumenvnvle u ompuyamenvHvle Yuc1a

[TonmoxkutenpHble W OTpULATENbHBIE YKcaa. Llenble uucna. Mooyas uucaa,
eeomempudeckas unmepnpemayus mooyas uucia. V300paxkeHune uwucen Ha
KOOpJIMHATHOM NpAMOU. Hucnosvle npomexncymxu.

CpaBHeHue umcenl. Apu@MeTHUYeCKUEe NEUCTBUS C MOJIOKHUTEIbHBIMU U
OTpULIATEIBHBIMU YHCIaAMHU.

[IpsimoyroJibHasi cucTeMa KOOPAUHAT Ha MJI0CKOCTH. KOOpMHATHI TOUKH Ha
IUIOCKOCTH, a0cuucca u opauHata. IloctpoeHne Touek u Gpuryp Ha KOOpAMHATHOM



IJIOCKOCTH.

bykeennvie ¢vipasricenusn

[Ipumenenne OykB Uil 3alMCH  MaTEMaTUYECKUX BBIPAKEHUU U
npemnoxennii. CBoiicTBa apu(pMeTHUECKUX NEUCTBUN. Bykeennvie gvlipasxceHus u
yucnosvle NOOCMAaHO8KU. ByKBEHHbIE PABEHCTBA, HAXO0XKJIEHUE HEU3BECTHOTO
KOMIIOHEHTa. DopMyibl; (GopMyJibl NEpUMETpa U IUIOMIAAX MPSMOYTOJIbHHKA,
KBajpaTa, 06véma napaiieienuneoa u Kyoa.

Pewienue mexcmogwix 3a0au

Pemenne TekcTOBBIX 3amay  apudMeTHUECKMM  crocoOoM. Pewenue
Joeuyeckux 3a0ad. Pewenue 3a0au nepebopom 8cex 03MON*CHBIX 8APUAHMOE.

Pemenne 3agad, conepkamux 3aBUCUMOCTH, CBS3BIBAIOUIMX BEJIUYHHBIL:
CKOPOCTb, BpeMs, PacCTOSIHUE; LIEHa, KOJIMYECTBO, CTOMMOCTb;
MPOU3BOJUTENBHOCTD, BpeMs, 00bEM paboThl. ENWHUIBI W3MEpeHUus: Macchl,
CTOMMOCTH; PACCTOSIHUSI, BPEMEHH, CKOpocTH. OCBiI3b MEXIy €IUHHULIAMMU
U3MEPEHHUSI KaXKI0M BETUUNHBI.

Pemenne 3amay, CBA3aHHBIX C OTHOLUEHUEM, MPOMOPIHUOHAIBHOCTHIO
BEJIMYMH, POLIEHTAMU; PEIICEHHE OCHOBHBIX 3aJ1a4 Ha IPOOU U MPOLICHTBHI.

Oyenka u npukuoKa, oKpyaieHue pe3yiomama.

Cocmaenenue 6YK8eHHbIX 8bIPANCEHUL NO YCI08UIO 3A0AYU.

[IpencraBiieHne NaHHBIX C MOMOIIbIO Tabiui U guarpamm. CrosOvarbie
IUarpamMMbl: YTEHUE U TOCTPOCHUE. UTEHNE KPYTOBBIX THArPAMM.

Haznaonan zeomempus

Harnsiauele mpexacraBienuss o (urypax Ha IJIOCKOCTH: TOYKa, MpsiMasd,
OTpE30K, JIy4, YroJl, JOMaHas, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK,
OKPY>KHOCTb, KPYT.

Bzaumnoe pacnonoowcenue 08yx npamvix Ha HIOCKOCMU, NApaAleNbHble
npsamvie, NepneHouKyIiapHvle npsimvle. VI3MepeHue pacCTOSHUN: MEeXAy ABYMS
TOYKaMH, OT TOYKH 10 IPSIMOI; IJIMHA MapIlIpyTa Ha KBaAPATHON CETKE.

W3mepeHne W TOCTPOEHHE YIVIOB C TMOMOUIBIO TpaHcHopTupa. Bumabl
TPEYTrOJIbHUKOB: OCTPOYTOJIbHBIN, [IPAMOYTOJIbHBIN, TYIIOYTOJIbHBIM;
paBHOOEIPEHHBIH, PaBHOCTOPOHHUI. YeThIpEXYTOJIbHUK, IpUMEPBHI
YeThIPEXYTOJbHUKOB. [IpsIMOYTOJIbHUK, KBaIpaT: UCIOIb30BaHUE CBOMCTB CTOPOH,
yIJ0B, AuaroHaneil. M3zobpasceHue ceomempuueckux queyp HA HeIUHOBAHHOU
bymace ¢ UCNONL30BAHUEM YUPKYIA, JUHEUKU, VeOIbHUKA, MPAHCNOPpMUpa.
[TocTpoenus Ha kieT4yaToil Oymare.

[lepumerp MHoOroyroipHuka. I[loHsTHE mIOMIanU (GUTYpHI; €IUHUIIBI
u3MepeHus miomaau. [IpubnmxénHoe n3MepeHue miomaa Guryp, B TOM 4UCIe
Ha KBaJpaTHOU ceTke. [Ipubausicénnoe usmepenue Onunbl OKPYHCHOCIU, NIOUAOU
Kpyea.

Cummempusa:  yeHmpanvbHas, o0ceeas U  3ePKANbHAL  CUMMEMPUU.
Ilocmpoenue cummempuunsix gueyp.

Haensonvle  npeocmasnenus 0 NPOCMPAHCMBEHHbIX — hueypax:
napannenrenuneo, KyO, npuzma, RUPAMuod, KOHYC, YUIUHOp, wap u cgepa.
H306pasicenue NpOCMpanHCmeeHHbIX Quayp. Ilpumepoi Pa38epmokx
MHO202PAHHUKO08, yuiuHopa u koHyca. Cozoanue mooeneii npocmpaHCmeeHHbIX



Queyp (uz bymazu, npo8oIOKU, NAACMUTUHA U OP.).
THousmue o6véma, eounuyvt uzmeperus oovéma. O0vEM NPAMOY2OIbHOLO
napannenrenuneoa, Kyoa.

PABOYAA ITPOITPAMMA
YYEBHOI'O KYPCA «AJIT'EBPA». 7-9 KJITACCbI

Lenau uzyyeHusi yueOHOro Kypca

Anre0Opa sBJISIETCS OJHUM M3 OINOPHBIX KYpCOB OCHOBHOW IIKOJIBI: OHA
oOecrieynBaeT M3y4YEeHHE APYTHX JUCUHUIUINH, KaK €CTECTBEHHOHAY4YHOTO, TaK H
TYMaHUTapHOTO LMUKJIOB, €€ OCBOEGHHE HEOOXOIUMO MJisi MPOJOJKEHUS
oOpa3oBaHHs M B TOBCEJHEBHON Xu3HU. Pa3Butre y 00ydaromuxcsi Hay4HBIX
MPEAICTABIICHUA O TMPOUCXOXKIACHUM W CYIIHOCTH anreOpandecKkux aOCTpaKIui,
crocobe OTpa)KeHUs MaTeMaTHUYEeCKON HayKOM SIBICHHUM M MPOIECCOB B MPHUPOJE U
OOIIecTBE, POIM MAaTEMaTHUYECKOrO MOJICIMPOBAHMS B HAyYHOM IO3HAHUU H B
NPaKTHKE CHOCOOCTBYeT (hOPMHUPOBAHHUIO HAYYHOTO MHPOBO33PEHHUS W KAauyecTB
MBIIUICHNUS, HEOOXOAUMBIX JJIs aJIaliTallii B COBPEMEHHOM I POBOM OOIIECTBE.
W3ydenne anreOpbl €CTECTBEHHBIM 00pa3oM OOeCHeurnBaeT pa3BUTHE YMEHHS
HaOII0aTh, CPaBHMBATh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUIHOCTH
MBIIIJIEHUSI, CIIOCOOHOCTU apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JICUCTBUS U
BBIBOJIBI, (popMynMpoBaTh yTBepxkaAeHHs. OcBoeHUE Kypca alreOpbl obecrieunBaeT
pPa3BUTHE JIOTUYECKOTO MBIIUICHHS O0y4YarOIIMXCS: OHU UCTIOJIb3YIOT JICTyKTUBHbBIC
Y WHJIYKTUBHBIE PAcCYXKIEHUs, 0000IICHHE U KOHKPETU3AINIO, a0CTparupoBaHue
u ananoruto. OOyueHue anreOpe MpeArnojaraeT 3HAYUTEIbHBIH 00BEM
CaMOCTOSITENIFHOM ~ JIEATEIBHOCTH OOYYalOUIMXCs, IO3TOMY CaMOCTOSITEIbHOE
pelleHne 3a1a4 €CTECTBEHHBIM 00pa3oM SBIIAETCS pean3alueii 1esTeNbHOCTHOTO
MpUHIMIA O0yYEHHUS.

B crpykrype mporpammbl y4yeOHOTO Kypca «AJredpa» OCHOBHOM IIKOJIBI
OCHOBHOE€ MECTO 3aHHMAIOT COJAEpKATeIbHO-METONWYECKUuEe IMHUU: «Uucna u
BBIUMCIICHUSY; «ANTeOpanmyecKrue BBIPAKCHUS»; «YPaBHEHHs W HEPABEHCTBAY;
«Dynkuny. Kaxnas u3 3TUX cofepx aTelbHO-METOANUECKUX JTHHUNA pa3BUBACTCS
Ha MPOTSHKEHUH TPEX JIET U3yUYEHUsI Kypca, ECTECTBEHHBIM 00pa3oM MeperuieTasch
U B3aUMOJICHCTBYSl C JPYrMMHU €ro JHUHUSMU. B Xome wu3ydeHus Kypca
OOyYaronMMCsl TPUXOJUTCS JIOTHYECKH PacCyKIaTh, MCIOIb30BaTh TEOPETHUKO-
MHO>KECTBEHHBIN S3bIK. B CBsI3U ¢ 3TUM 11e51eco00pa3HO BKIIOYUTH B MPOTPAMMY
HEKOTOpbIE OCHOBBI JIOTMKH, TMPOHHU3BIBAIOIIMNE BCE OCHOBHBIC pa3felibl
MaTEeMaTUYECKOro 00pa30BaHUs M CIOCOOCTBYIOIIUE OBJIAJICHUIO O0yYarOIIMMHUCS
OCHOB YHHMBEpPCaJIbHOI'O MAaTEMaTHYECKOrO s3bIKa. TakuM 00pa3oM, MOKHO
YTBEpXKAaTh, UYTO COJAEPKATENbHOM W CTPYKTYpPHOH OCOOEHHOCTBIO Kypca
«Anre0pay SBISETCS €r0 UHTETPUPOBAHHBIN XapaKTep.

Conmepxanne nuHUM «Yncna W BBIYUCICHUS» CIYKHT OCHOBOW IS
JaTbHEHIIIET0 W3YYCHHs] MaTeMaTHKH, CTIIOCOOCTBYET Pa3BUTHIO y OOYYAIOIIUXCS
JIOTHYECKOTO MBIIUICHUS, POPMHUPOBAHUIO YMEHUS MOJIH30BATHCS AITOPUTMAMHU, a
TaK)Xe MPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JIJISl IOBCETHEBHOM



KU3HU. Pa3BUTHE NOHATHUS O YUCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PallHOHATbHBIMU
U UPpAMOHATBHBIMH  YUCIaMH, (POPMUPOBAHWUEM  TMPEACTABICHUA O
JNEHUCTBUTEIBHOM 4YHCJIEC. 3aBEpUICHUE OCBOEHUS YHWCIOBOW JIMHHUM OTHECEHO K
cTapliemMy 3BeHy 00IIero 00pa3oBaHuUs.

Conepkanue JAByX anreOpanueckux JIMHUNA —  «AsreOpanyeckue
BBIPDAKEHUS» U «YPAaBHEHMsS U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Y
oOy4Jaronmxcs MaTreMaTH4ecKoro ammnapara, HeoOXOAMMOro HJisi pPelleHHs 3ajad
MaTEMaTUKH, CMEXHBIX MPEIMETOB W NPAKTUKO-OPUEHTUPOBAHHBIX 3ajay. B
OCHOBHOM IIIKOJIE YYEOHBIH Marepuan TpYNIHUPYEeTCs BOKPYT pallMOHAIbHBIX
BbIpOKEHUN. Anredpa JIEMOHCTPUPYET 3HAUCHUE MaTeMaTHKU Kak s3bIKa JUIs
NOCTPOCHHUSI MATEMaTUYECKUX MOJENIE, OMUCAaHWUsS MPOLIECCOB U  SIBJICHUM
peanbHOr0 Mupa. B 3amaun oOyueHust anreOpe BXOIAT TakKe JalibHEIIee
pa3BUTHE AJITOPUTMHUYECKOTO MBIIIICHHUS, HEOOXOIMMOro, B YACTHOCTH, JIs
OCBOCHMSI Kypca WHPOPMATUKH, W OBJAJCHUE HABBIKAMH JI€yKTUBHBIX
paccyxaenuii. [I[peoOpazoBanre CHMBOJIBHBIX ()OPM BHOCHUT CBOU CTICTIH(PUICCKUN
BKJIJl B pa3BUTHE BOOOPAKEHHUS, CIOCOOHOCTEN K MaTEMAaTUYECKOMY TBOPYECTBY.

Copepxanue  (QyHKIMOHAJIBHO-TPAUYECKON  JIMHUM  HALEJIeHO  Ha
MOJIyYeHHE MIKOJIbHUKAMH 3HaHUM O (DYHKIMIX KaK BaKHEUILEH MaTeMaTH4YEeCKOM
MOJIENIN ISl OTIMCAHMSI M MCCIIEIOBAHUS PA3HOOOPA3HBIX MPOLIECCOB U SIBICHUI B
npupoae u odmectBe. M3yueHne »TOoro marepuana CHOCOOCTBYET Pa3BUTHIO Y
oOy4Jaronuxcs yMEHHUS UCTIO0Ib30BaTh Pa3IUYHbIC BEIPA3UTEIbHBIE CPEACTBA S3bIKA
MaTEMaTUKH — CIIOBECHbIE, CUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKIAI B
(dbopMHpoBaHUE MPEACTABICHUN O POJIM MATEMATHKU B PAa3BUTHHU ITUBUIU3AINHA U
KYJIbTYPBI.

MecTo yueOHOro Kypca B y4eOHOM ILIaHe

CornacHo ydeOHOMY IulaHy B 7-9 Kjaccax H3ydaercssi y4eOHBI Kypc
«Anre0pa», KOTOPHIA BKIIOYAET CJIEAYIOIIME OCHOBHBIE pa3/ielbl COJACPKAHMUS:
«HYucna ©  BBIUMCICHUS», «AJNreOpanyeckue BbIPpAXKEHUS», «YPaBHEHUS W
HEPABEHCTBA», «DYyHKIUN.

VYueOHbIll 11aH Ha U3y4deHue anreopsl B 7-9 kiaccax OTBOAUT HE MeHee 3
y4eOHBIX YaCOB B HEJCNIIO B TEUCHHUE KAXKIOTO Trojia 00ydeHus:, BCEro 3a TP roja
o0yueHus — He MeHee 306 yueOHBIX YacoB.

COAEPXAHUE YYEBHOI'O KYPCA (I1O 'OJAM OBYYEHN )

7 KIIACC

Yucna u eviuucnenusn

PanuoHnaJibHbIe YHCIA

Jpobu OOBIKHOBEHHBIE U AECATUYHbBIC, EPEXO] OT OAHOW (HPOPMBI 3aMHUCH
npobeii k apyroil. I[loHsThe panuMoOHAIBLHOTO YMCIIA, 3alKCh, CpPaBHEHUE,
YHOOpSAIOYMBAHUE  pALUMOHANBHBIX 4uced. ApudMmernueckue JeHUCTBUS €
palMoHAIbHBIMU YuciIamMu. Pemienue 3aiad U3 peaibHOW MPaKTUKU HA 4YacTH, Ha
TpoOH.



Crenenb ¢ HaTypalbHBIM TIOKa3aTEJIeM: OIpeAeNieHHue, MpeoOpa3oBaHue
BBIPOKEHUH HA OCHOBE OTNPEIIEIICHHUS, 3aIUCh OOJIBIIINX YHUCEI.

[Ipo1eHThI, 3aMUCh MPOLIEHTOB B BUJE APOOM U APOOH B BUJIE MPOLICHTOB.
Tpu OCHOBHBIE 33]]Ja4u HA MPOLICHTHI, PELICHUE 3a7a4 U3 PEalbHON MPAKTUKHU.

[IpuMeHeHue TPUZHAKOB JEIUMOCTH, PAa3JI0KEHUE Ha MHOXKHUTEIU
HaTypaJbHBIX YUCET.

PeanbHple  3aBUCMMOCTH, B TOM 4YHClIe TMpsMas ©W  oOpaTHas
IPOTOPIIUOHATILHOCTH.

Anzebpauueckue sviparxcenusn

[lepeMeHHbIE, YUCIOBOE 3HAYECHHUE BBIPAXKEHUS C MEPEMEHHOM. JlomycTrMbIe
3Ha4YE€HUS NepeMeHHbIX. [IpeacTaBieHre 3aBUCUMOCTH MEK/ly BEIMYMHAMU B BHJIE
dbopmyibl. Beraucienus mo gopmysnam.

[IpeoOpazoBanne  OyKBEHHBIX  BBIPOKCHHH, TOXJICCTBEHHO  paBHBIC
BBIPAXKECHMUS, IPABUIIA MPEOOPA30BAHUS CYMM U IIPOU3BEIACHUM, IPABUIIA PACKPBITHUS
CKOOOK Y TIPHUBEICHUS TTOTOOHBIX CIaraeMbIX.

CBOICTBA CTENIEHU C HATYPAJIBHBIM IOKA3aTEJIEM.

Opnnouniensl 1 MHOTOUJIeHbI. CTeneHb MHOrousieHa. CloKeHue, BhIYUTAHUE,
YMHOXEHUE MHOTOWIeHOB. DOopMyJsibl COKpAlIEHHOTO YMHOXEHHUsSI: KBajapar
CyMMBl W KBaapar pa3HocTu. Dopmysia pa3HOCTH KBajpaToB. PazioxkeHue
MHOT'OYJICHOB Ha MHOKUTEJIH.

Ypasnenusn

VYpaBHeHue, KOpeHb YpaBHEHHMs, MpaBuiia MpeoOpa3oBaHMs YpaBHEHUS,
PAaBHOCHJIBHOCTh YPaBHEHUH.

JluHeiHOe ypaBHEHHME C OJHOM NEPEMEHHOM, YMCIO KOPHEW JIMHEHHOIO
YpaBHEHHUS, pEIICHHE JIMHEHUHBIX ypaBHeHH. CoCTaBlIE€HHUE YpaBHEHHH MO
YCJIOBUIO 33J]auu. PelieHne TeKCTOBBIX 33/1a4 C TTIOMOIIbIO YPaBHEHHUIA.

Jlunetinoe ypaenenue ¢ 08ymsa nepemennvimu u e2o zpagux’. CucreMa aByx
JMHEWHBIX YPAaBHEHHMU C AByMs IEpEMEHHBIMU. PemieHue cucrem ypaBHEHUU
crocoOOM TMOJCTaHOBKHU. [Ipumepnl perieHus TEKCTOBBIX 3a7ad C MOMOIUIBIO
CUCTEM ypPaBHEHUU.

Koopounamut u ecpagpuxu. @ynkuyuu

Koopaunata touku Ha mnpsMod. UYucioBeie mnpomexyTku. PaccrosHue
MEXIy IBYMSI TOUKAMH KOOPJAUHATHOU MPSAMO.

[TpsimoyronbHast cuctema koopauHat, ocu Ox u Oy. Abciucca U opauHaTa
TOYKHM Ha KOOPAMHATHOM miockocTu. [Ipumepsl rpadukos, 3a1aHHBIX (HOPMYIIaMU.
Urenue rpadMKoB pealbHbIX 3aBUCUMOCTEH.

[lonsatue Qynkiun. [papuk ¢yakumu. CsolictBa (yHKkimil. JlnHeliHas
bynkuus, e€ rpaduk. I'padux ¢ysknmm y = kx + b. Ipaguueckoe pewenue
JUHEUHBIX YPABHEHUL U CUCTEM JTUHEUHbIX YPABHEHUU.

8 KVIACC
Yucna u éviuucnenusn
KBanpartHelii kopeHb u3 uucna. [lowamue 06 uppayuoHarbHoOM uucie.

? 31ech u aee KypCHMBOM 0003HAYEHBI TEMbI, H3y4E€HHE KOTOPHIX MPOBOIUTCS B O3HAKOMHUTENBHOM ILTAHE.
ITenaror caMoCTOSITEIEHO ONpENeNsieT 00bEM N3yJaeMOro MaTepHaa.



Hecamuunvie npubaudicenusn uppayuonanbHuix yucen. CBONUCTBA apu(pMeTUIECKUX
KBaJ[paTHBIX KOPHEH U UX MPUMEHEHHUE K MPEOOPa30BAHUIO YUCIOBBIX BBIPAKEHUIN
1 BBIYMCIICHUSAM. [leticmeumenbHble Yucia.

CreneHb C UENbIM MOKa3zaTenaeM u €€ cBorcTBa. CTaHIapTHAS 3alKUCh YUCTA.

Anzebpauueckue vlparcenust

KBagpaTHelii TpEXwieH; pas3jloKeHUE KBAAPATHOIO TPEXUIEHA Ha
MHOHUTEJIH.

AnreOpaunyeckass ApoOb. OCHOBHOE CBOMCTBO alireOpanyeckoi Apoow.
CnoxxeHue, BbIYMTAHHE, YMHOXXEHME, JeJIeHHe airedpandeckux JapoOei.
PanronanbHbie BhIpaXKEHHS U X ITpeoOpa3oBaHue.

Ypasénenua u nepasencmea

KBanparHoe ypaBHeHue, (hopMyia KOpHEH KBaJpaTHOTO ypaBHEHUs. Teopema
Buema. PeuieHue ypaBHEHU, CBOJSIIUXCS K JIMHEHHBIM M KBaJpPaTHBIM.
[IpocTeiimue qpoOHO-paAIOHATEHBIC YPAaBHEHHUSL.

I'pagpuueckas unmepnpemayusi ypasHemuni ¢ 08YMs NEPEMEHHLIMU U
cucmem JUHEUHbIX YPAGHEeHUl ¢ 08yMs nepemennbvimu. 1IpuMepsl peleHns CUCTEM
HEJIMHEUHBIX YPABHEHUM C JIByMs IEPEMEHHBIMH.

PellieHre TEKCTOBBIX 3aj1au aareOpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO C OHON IEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEWHBICE HEPABEHCTBA C OJHOM NEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJHON IEPEMEHHOM.

Dynkuyuu

[Tonsitue ¢ynkunuu. OO6macTe ompeneraeHUss W MHOXKECTBO 3HAYEHUH
¢bynkuun. CiocoOb! 3a1anus QyHKITUH.

I'padux yskimu. Utenue cBoiicTB PyHkiuu mno e€ rpaduxy. [Ipumepsr
rpaduKoB GYHKIHA, OTPAKAIOIMINUX PEATHHBIE TPOIECCHI.

OyHKIMY, OIMUCHIBAIOIIAE TPIMYI0 M OOpaTHYI0 MPOTOPIIMOHAIBHBIE

- k
, y=x, y=4x, y= —.

X

3aBHCHMOCTH, UX rpapuku. DyHKIMH y = X°

I'paguueckoe pewenue ypagnenuii u cucmem ypagHeHui.

9 KJIACC

Yucna u éviuucnenus

JleCTBUTEIbHbIE YHUCJIA

PanmonanbHbIe YUCHA, UppAYUOHATIbHBIE YUCIA, KOHEeUHble U OeCKOHeUHble
Ooecsimuutvle 0pobu. MHooicecmso OelicmeumenvpHulx ducesl;, OelcmeumenbHble
yucia Kak  OeckoHeuwvle  OecamuuHble Opobu. Bzaumno  00HO3HAUHOE
coomeemcmeue MexHcoy MHONCECMBOM OelCMBUMENbHbIX YUCEN U KOOPOUHAMHOLL
NPSAMOU.

CpasHenue Oelicmeumenvublx uucen, apughmemuyeckue Oelucmeus ¢
OelcmeumenbHbiMU YUCIamu.

N3mepenusi, npudInKeHNsl, OIEHKU

Pa3zmepsl OOBEKTOB OKpYKAIOIIETO MHpPA, IUTEIBHOCTh IPOIECCOB B
OKPYIKaroIeM MHUpE.

[Tpubmmx€nHoe 3HaYCHUE BETUIHHBI, TOUHOCTh PHOIMKeHU. OKpyTICHUE



yucen. [Ipuknaka u oneHka pe3ynbTaTOB BBIYUCICHUN.

Ypasénenua u nepasencmea

YpaBHeHHs ¢ OHOM epeMEeHHOM

JIuneriHOe ypaBHEHME. Penienne ypaBHEHNM, CBOJSIIMXCS K JTUHEUHBIM.

KBagpaTHoe ypaBHeHuMe. PenieHre ypaBHEHUM, CBOIAIINXCA K KBaIPaTHBIM.
bukBanpatHoe ypaBHeHuUe. [Ipumepvl peuienus ypagHeHuu mpemveu u yemeepmou
cmenenel paznodHceHuem Ha MHONCUMEU.

Pemenue 1poOHO-paliMOHaNbHBIX YPABHEHUH.

Pemienue TeKCTOBBIX 3a/1a4 alnredpaniyeckKumM METOJIOM.

Cucrembl ypaBHeHHH

VYpaBHeHue ¢ AByMs MEPEMEHHBIMU U €ro rpaduk. Perienue cucreM aByx
JIMHEMHBIX YPAaBHEHUH C IByMs IEPEMEHHBIMU. Penienne cucrem JByX ypaBHEHUM,
OJIHO W3 KOTOpPBIX JWHEHHOE, a JApyroe — BTOpOW cremeHu. [ 'paduueckas
MHTEPIIPETalNs CUCTEMBI YPABHEHHUN C IBYMs IEPEMEHHBIMU.

Pelienne TeKCTOBBIX 3a/1a4 anreOpandyeckuM CrocoooMm.

HepaBencrBa

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Peuienve JIMHENHBIX HEPABEHCTB C OJHOM IEpeMEHHOU. Pelienue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBaagpaTHele HeEpaBEHCTBA.
I'padprueckass wHTEpHperalys HEPABEHCTB W CUCTEM HEPABEHCTB C JIBYMs
EPEMEHHBIMH.

Dynkuyuu

KBanpatuunas ¢yukuus, e€ rpaduk u coiictBa. [lapaGoma, koopauHaTHI
BEPIIMHBI 1TapadOoJIbl, 0Ch CAMMETPHH MTapadOJIbI.

I'paduku GyHKIWIA: y = kx, y = kx + b, y =X,

_ k 3
y = Wx,y = _ MuX cBoiicTsa.

Yucnoewie nocnedosamenvHocmu

Onpenesienne u cnoco0bI 32JaHUS YMCJIOBBIX M0CJIEI0BATEIbHOCTEH

[lonsATHEe YMCIOBON MOCIENOBATEIBHOCTH. 3aJaHue MOCJEeI0BaTEIbHOCTH
peKyppeHTHOM (hopmysol u popMyoil #-ro uneHa.

Apudmernyeckasi 1 reOMeTPUYECKAs MPOIrPeccHu

Apudmernueckass U reomeTpuyeckas nporpeccuud. @opMyinbl n-ro 4jieHa
apu(PpMETUUECKON 1 T€OMETPUUECKON MTPOTrPeCCHil, CYMMBbI IIEPBBIX # YJIEHOB.

Uzobpasicenue unenoe apugmemuueckoi u 2eomempuyeckol npocpeccutl
MOYKAMU HA KOOPOUHAMHOU NIOCKOCMU. JIUHEelHbIl U 9KCNOHEHYUAIbHBIL POCH.
Cnoorcrvle npoyeHmai.

PABOYAA ITPOTPAMMA
YYEBHOI'O KYPCA «I'EOMETPU». 7-9 KJIIACCBI

Lenau n3yyeHusi yueOHOro Kypca
OOwmue uenu u3yyeHus: yueOHOro kypca «l'eomeTpusi» NpeACTaBICHbI B
ITOOIT OOO. OHu 3aKNHOYaAKOTCS, IPEXKAE BCETO B TOM, UTO HAa YPOKaX Fr€OMETPUHU



OOy4aloluiicsl Y4HUTCS MPOBOAUTH JOKAa3aTENbHbIE PACCYXKICHUS, CTPOUTH
JIOTUYECKUE YMO3AKIKOYEHUS, JOKA3blBaTh HCTHUHHBIE YTBEPKIECHUS U CTPOUTH
KOHTPIPHUMEPHI K JIOKHBIM, IPOBOAUTH PACCYKIAEHUS «OT IPOTUBHOIO», OTINYATh
CBOICTBa OT MPHU3HAKOB, (hOPMyYJIMpOBaTh OOpaTHbIE YTBEpKAeHUsA. B oOyueHun
YMEHHUIO PacCyk/JaThb COCTOMT Ba)KHOE BOCIMTATEIbHOE 3HAUEHUE HW3YUYEHUS
reOMETPUH, IPUCYLIEE UMEHHO OT€YECTBEHHON MaTeMaTH4eCKOM 1IKOJIe.

Bropoii 1enpi0 U3y4eHHs T€OMETPUHU SABISETCS HUCIOJb30BaHUE €€ Kak
MHCTPYMEHTA MpU PEUICHUU KaK MAaTeMaTHYeCKUX, TaK U MPAKTHYECKUX 3aj]ad,
BCTPEYAIOIIMXCS B  PEaJbHOM JKM3HU. ODTOMY COOTBETCTBYET  BTOpasd,
BBIYMCIIUTENbHAS JIMHUS B U3YYEHUU T€OMETPUU B IIKoJsE. 11 3TOro y4duTento
pEeKOMEHyeTcsl ~ MoAOupaTh  3aJaud  [PAKTUYECKOro  Xapakrepa s
paccMaTpuBaeMBbIX TEM, YUYUTh OOYyYaroIIMXCSl CTPOUTHh MaTeMaTHUYECKHUE MOJENIU
peaNbHBIX JKU3HEHHBIX CHUTyallWid, IPOBOJAUTH BBIYMCIECHHS M OLIEHUBATh
aJIeKBaTHOCTh NOJIYYEHHOro pesyibTaTa. KpailHe BaXHO MOAYEPKHUBATH CBS3H
r€OMETPUU C JIPYTUMH MPEAMETaMH, MOTUBHPOBATH UCIOJIb30BATh OIPEICICHHUS
r€OMETPUYECKUX (PUTYP U MOHATUMN, IEMOHCTPUPOBATH MPUMEHEHUE MOITYYEHHBIX
yMeHUH B (U3MKE M TEXHHUKE. DTHU CBSI3M HauOoJee SApPKO BHUAHBI B TeMax
«BekTope», «TpUrOHOMETPUUECKHE COOTHOWIEHUSD», «MeTonm KoopAWHAT» U
«Teopema Iludaropar.

MecTo yueOHOro Kypca B y4eOHOM ILIaHE

CornacHo ydeOHOMY IUlaHy B 7-9 Kiaccax wu3ydaercss y4deOHBIM Kypc
«I"eomeTpus», KOTOPBIN BKJIKOYAET CIEAYIOUIME OCHOBHBIEC pa3eibl COACP/KAHNUS:
«I'eomeTpuueckre QGUrypsl U HUX CBOWCTBa», «M3MepeHHE TeoMeTpPHUUEeCKUX
BEIIMYMH», a Takxe «JlekapToBbl KOOpAMHATBI Ha IUIOCKOCTH», «BekTophi»,
«JIBmwxenns mnockoctu» u «lIpeodpazoBanus mog00us».

VY4eOHpIf MmiaH NpeaycMaTpUBacT H3ydYeHHWE TeOMETpUM Ha 0a30BOM
YPOBHE, UCXOJS U3 HE MeHee 68 yueOHbIX 4acOB B YYEOHOM rofy, BCETrO 3a TpH
roja oOyuenusi — He MeHee 204 Jacos.

COJEPXXAHUE YYEBHOI'O KYPCA (I10 TOAAM OBYUEHNM )

7 KIIACC

HauanbHble nonstus reomerpun. Touka, mnpsimMasi, OTPE30K, Jyd. YTOIL
Buner yrios. BeprukanbHble U cMexHbIE Yribl. buccektpuca yria. Jlomanas,
MHOI'OYyroyibHUK. [IapannenbHOCTh M IEPIEHIUKYIAPHOCTD NPSAMBIX.

Cummempuunvie @ueypol. OCHOSHbIE CE0UCMEA 0CEBOU CUMMEMPUL’ .
IIprMepbl CHMMETPHUH B OKPYKAIOILIEM MUPE.

OcHogHble NOCMPOEHUsL C NOMOWbIO YUPKYJIA U TUHEUKU.

TpeyronbHuk.  BeicoTa, MeamaHa, OuccekTpuca, HMX  CBOMCTBA.
PaBHOOEpEeHHBIN 151 PaBHOCTOPOHHUM TPEYTOJIbHUKHU. Hepasencrtso
TPEYTOJIbHHUKA.

* 31ech U anee KypcMBOM 0003HAYEHBI TEMbI, H3y4E€HUE KOTOPHIX MPOBOIUTCS B O3HAKOMHUTENBHOM ILUIAHE.
ITenaror caMoCTOSITEIEHO ONpENeNsieT 00bEM N3yJaeMOro MaTepHaa.



CBolicTBa ¥ TpU3HAKU PABHOOEAPEHHOTO TpeyroibHuKa. [Ipu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CpolicTBa M NpU3HAKM NapaUienbHbIX HOpsAMbIX. Cymma  yrioB
TPEyTOJbHHKA. BHEIIHUE YTIIIbl TPEYTOJIbHUKA.

[IpsAMOyTrONBHBIA  TpPEYroNbHUK. (CBONCTBO MEIWAHBl MPSIMOYTOJIBHOTO
TpEyroJibHUKa,  IPOBEAEHHOM K  runoreHyse.  lIpusHaku  paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTONBHBIN TPEYTOJIBHUK € yIJIOM B 30°.

HepaBeHCTBa B IreOMETpUU: HEPABEHCMBO MPEY20AbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJblleM yriie U OOJbIIeH CTOPOHE TPEYroJIbHUKA.
IlepnieHauKyIsp U HAKIOHHAS.

l'eomempuueckoe mecmo mouek. bucCcekTpuca yriia M CEPEAUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUYECKUE MECTA TOUYEK.

OKpyXHOCTb U Kpyr, XOopJa U JuaMeTp, HX CcBoiicTBa. B3anmHoe
PaCIIONOKEHUE OKPYKHOCTH M npsiMou. KacarenbHas m cexymas K OKPYKHOCTH.
Okpy>XHOCTb, BIHCAaHHAas B Yroi. BnucaHHas W onucaHHash OKPYXHOCTH
TPEYTOJIBHHUKA.

8 KITIACC

YeroeipéxyroabHuku. [lapamnenorpamMm, ero npu3Haku U cBOMcTBa. YacTHbIE
cillyyau MapajuiesiorpaMMoB (IIPSIMOYTOJIbHUK, pOMO, KBaApar), MX MPU3HAKU U
cBoiictBa. Tpamerus, paBHOOOKas Tpamerus, €€ CBOWCTBA M MPHU3HAKHU.
[IpssMmoyroJibHas Tpaneuus.

Memoo yosoenus meduansi. llenmpanvhas cummempusl.

Teopema @Daneca u meopema o nponopyuonanvhwvix ompeskax. CpelnHue
JIMHUHU TPEYTOJIbHUKA U Tpaneuuu. Llenmp macc mpey2onbHuxa.

Ilooobue mpeyeonvruxos, koagguyuenm noooodus. Illpusnaku nooobus
mpeyeonvhuxos. lIpumeHeHne nogo0us Mpu perieHnH MPaKTHIECKUX 3a/ad.

CpolicTBa momaaeidl reoMerpudyeckux ¢uryp. Dopmynbl A IJIOMEATU
TPEYroJIbHUKA, NapajienorpaMma, pom6a u Tpanenud. OTHOLIEHUE IJIomaae
NMoA00HBIX GUTyp.

Boruncnenue mioniazei TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTON
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa npu pemeHun
NPaKTHYECKUX 3a/1a4.

CrHyC, KOCHHYC, TaHI€HC OCTPOro yria IPsSMOYTOJIBHOIO TPEYTOJIbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO. TpUrOHOMETpHUUECKHE (PYHKIMH
yriioB B 30°, 45° u 60°.

BrnmcanHble M LEHTpalbHBIE YIVIBI, YTOJ MEXKIY KacaTeJbHOWM M XOPIOMH.
VYriel  Mexay XopaamMud M CeKylIMMHU. BrucaHHele W ONMCaHHBIE
YETBIPEXYTOJBbHUKNA. B3auMHOE pacnosioKeHue AByX OKpykHocte. Kacanue
oKpykHOCcTel. OO111e KacaTelbHbIC K IBYM OKPY>KHOCTSIM.

9 KJIACC
Cunyc, kocuHyc, TaHrenc yrioB ot 0° nmo 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOXK1ECTBO. DOPMYJIIbI IPUBEICHMUSL.



Pemenne tpeyronpHukoB. Teopema KOCHHYCOB M TEOpPEMa CHHYCOB.
Peuiennie mnpakTHUECKHMX 3aJad C MCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

IIpeobpaszosanue nooodbus. Ilooobue coomeemcmeeHHbIX I1eMEHMO8.

Teopema o0 npouszgedeHuu OmMpe3Ko8 Xopo, Mmeopemvl O HpOU3EeOeHUU
OMpe3K08 CeKywux, meopema o Keaopame KacameabHOU.

Bektop, anuHa  (MOAyNnb)  BEKTOpA,  COHANPABICHHBIE  BEKTOPHI,
OPOTUBOIOJIOAKHO  HANpaBJCHHbIE  BEKTOPbl, KOJUJIMHEAPHOCTb  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OINEpallMd HAJ BEKTOpaMu. Pa3nokeHue BEKTOpa MO JBYM
HEKOJUIMHEapHbIM BekTopaM. KoopnunHatel BekTopa. CKalsipHOE IPOHU3BEICHUE
BEKTOPOB, IPUMEHEHUE ISl HAXOKICHHS JJIUH U YIJIOB.

JlekapTOBBI KOOPAMHATHI HA MJIOCKOCTU. YpasHeHuss npsimMot 1 OKPYKHOCTHU
B KOOpJIMHATAX, MMEPECEUCHUE OKPYKHOCTEN U MpsAMbIX. MeToJ KOOpAUHAT U €ro
MIPUMEHEHHUE.

[IpaBunpHBIE MHOTOYTrOJbHUKH. JlnmHa OKpyxHOCTH. I'pamycHas w
paaviaHHas Mepa yria, BBIYMCIEHHME JUIMH Oyr OKpyxHocTeil. [lnmomans kpyra,
CEKTOpPAa, CETMEHTA.

Heuowcenuss nnockocmu u 6HympenHue cummempuu uayp (nemenmapmbie
npedcmaenenus). llapannenvuoiii nepernoc. Ilosopom.

PABOYAS ITPOTPAMMA
YYEBHOI'O KYPCA «BEPOATHOCTD 1 CTATUCTHUKA»
7-9 KIIACCBI

Hean u3yuyeHus y4eOHOro Kypca

B coBpemenHOM 1IU(POBOM MUPE BEPOSITHOCTh M CTATHUCTUKA MIPUOOPETAIOT
BCE OOJIBIIYIO0 3HAUUMOCTh, KaK C TOYKH 3PEHUSI MPAKTUUECKUX MPUIOKEHUM, TaK
U UX poyid B oOpazoBaHun. Kaxxaplii 4eJIOBEK MOCTOSIHHO MPUHUMAET PEILICHUS Ha
OCHOBE UMEIOIIUXCS Y HErO TaHHBIX. A JJis1 000CHOBAaHHOTO MPUHSITHUS PEIICHUS B
YCJIOBUSAX HEAOCTaTKa WM H30bITKAa WHOOpManMu HEOOXOAMMO B TOM YHCIIE
XOpo1Io chopMUPOBAHHOE BEPOSTHOCTHOE U CTATUCTHYECKOE MbITUIeHHE. FIMEHHO
MO3TOMY OCTPO BCTajia HEOOXOJIUMOCTh CHOPMHUPOBATH Y O0OYUYAIOIIMXCS, B TOM
gyucie obyuarommuxcs ¢ 3P, ¢hyHKIIMOHANBHYIO TPaMOTHOCTb, BKJIIOYAIOIIYIO B
ce0s1 B Ka4yeCTBE HEOTHEMJIEMOW COCTaBISIIONICH YMEHHE BOCHPUHUMATH H
KPUTHYECKH aHAJIM3UPOBaTh HMH(POPMAIMIO, TMPEJICTABICHHYI0 B Pa3IMYHBIX
dhopmax, MOHMMAaTh BEPOSTHOCTHBIM XapaKTep MHOTHX pEaJIbHBIX IPOIIECCOB H
3aBUCUMOCTEH, MIPOU3BOJIUTh MPOCTEHIIINE BEPOATHOCTHBIE PAcu€Thl. 3HAKOMCTBO
C OCHOBHBIMHM TIPUHIIMIAMU cOOpa, aHaIM3a W TPEJACTABICHUS JaHHBIX U3
pa3nuuHbIX cdep KU3HU OOIIECTBA U rOCyAapcTBa NMpUOOIaeT 00ydaronmxcs K
OOLIECTBEHHBIM UHTEPECAM.

B cTpykType mporpammbl yueOHOro Kypca «BeposiTHOCTh M CTAaTUCTHKA»
OCHOBHOU IIKOJIbI BBIJICJICHBI CIEAYIONINE COJEPKATEIbHO-METOANYECKUE JIUHUU:
«IIpencraBiaenrne MaHHBIX M OMNHUCATENIbHAs CTAaTUCTHKA»; «BeposaTHOCTHY;
«7eMeHThl KOMOMHATOPUKNY; «BBeaeHne B Teoputo rpadoBy.



Conepxkanue gnunHun  «lIperncraBieHue  JaHHBIX W ONUCATENbHAS
CTAaTUCTHKa» CIYXXUT OCHOBOW Il (OPMHUPOBAHMSI HABBIKOB pPabOTHI C
uH(OpMaIet: OT YTCHWS W WHTEpHpeTanuu WH(POpMaIuu, Mpe/CTaBICHHON B
Tabnuuax, Ha auarpammax W rpadukax 10 cOopa, MpeACTaBICHUS W aHAIM3a
JAHHBIX C UCIOJb30BAHUEM CTAaTUCTHUYECKUX XApPAKTEPUCTUK CPEIHUX U
pacceuBanud. Paboras ¢ manHbiMU, oOyuwaromueca ¢ 3IIP yuyarcs cuuThiBaTh M
WHTEPIPETUPOBATh JAaHHBIC, BBIJBUTaTh, AapPryMEHTUPOBATh U KPUTHUKOBATh
OPOCTEHMINIME THUMOTE3bl, Pa3MBIIUIAT, HaJd  (pakTopaMu, BbI3BIBAIOIIMMHU
U3MEHYMBOCTh, M OLICHMBATh WX BJIUSHHE HA PACCMATPUBAEMBIEC BEIUYUHBI U
IPOLIECCHI.

NHTYUTUBHOE NPENCTABICHUE O CIy4YalHOW M3MEHUYMBOCTH, UCCIIEJOBAHUE
3aKOHOMEPHOCTEW M TEHACHUMM CTAHOBUTCS MOTHBHUPYIOLIEH OCHOBOM A
M3Y4YEHUs TEOpUU BeposiTHOocTel. bombinoe 3naueHnue it oOyuatomuxcs ¢ 3[1P
31€Ch MMEIOT IPAKTUYECKHUE 3aJaHHsl, B YACTHOCTHU ONBITHI C KJIACCHYECKUMU
BEPOSITHOCTHBIMU MOJEISIMU.

[loHsATHE BEPOSATHOCTU BBOJUTCS KAaK Mepa MPaBIoONoAoOUsl CIydalHOro
coobiTus. [Ipu uzyuenuu kypca odyuaromuecs ¢ 3[1P 3nakomsiTcs ¢ nmpocTedmmMu
METOJIAMU  BBIYHCIICHUS BEPOSITHOCTEM B  CIYyYallHBIX OJKCIEPUMEHTax C
PaBHOBO3MOXHBIMHM 3JIEMEHTAPHBIMU HMCXOJaMHU, BEPOSITHOCTHBIMH 3aKOHAMH,
MO3BOJIAIONIMMH CTaBUTh M peliaTth 0oJyiee CIOXKHBIE 3amadu. B kypc BXonasT
HayalbHbIE TPEACTABICHUS O CIy4YallHbIX BEJIMYMHAX M MX YHCIOBBIX
XapaKTEePUCTHUKAX.

Taxoke B paMKax 3TOTO Kypca OCYIIECTBIISIETCS] 3HAKOMCTBO 00YYaIOIIUXCS C
3[IP ¢ MHOXECTBAaMM UM OCHOBHBIMH ONEpAMSIMH HAaJ MHOXECTBAMH,
paccMaTpUBAKOTCA IPUMEPBl MPUMEHEHUS JUIsl PEIIEHUs 3aJad, a TaKkKe
WCITOJIb30BAHUS B IPYTUX MATEMATHUYECKNX Kypcax v YYeOHBIX MpeIMeTax.

MecTo yueOHOro Kypca B y4eOHOM IIaHe

B 7-9 knaccax uzyuaercs Kypc «BepOATHOCTh M CTaTUCTHKA», B KOTOPBII
BXOoAAT pazaensl: «lIpeacTaBieHre JaHHBIX W ONMCAaTElNbHAs CTATUCTHUKAY;
«BeposTHOCTEY; «DNEeMEHThl KOMOMHATOPUKNY; «BBesieHne B Teoputo rpadony.

Ha u3yueHnne naHHOrO Kypca OTBOJIUT 1 yueOHBIN Yac B HEJACNIO B TCUCHUE
KaXkJ10ro roja o0y4eHnus, Bcero 102 y4eOHbBIX Jaca.

COAEPXAHUE YYEBHOI'O KYPCA (I1O 'OJAM OBYYEHN )

7 KIIACC

IIpencraBieHne TaHHBIX B BUJAE TaOJUL, JUarpaMm, rpauKoB. 3anoJHEHUE
Ta0Jull, YTEHHWE W TOCTPOCHUE JuarpamMMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpyroBbiX). UteHue rpaukoB peajbHbIX IpoleccoB. M3pneuenue uHbopmanmn
U3 TUarpaMm M TaOJuIl, UCTIOIb30BAHUE U MHTEPIPETALMS TaHHbIX.

OnucaTenbHas CTaTUCTHUKA: cpeHEe apudmeTHueckoe, MeauaHa, pa3Max,
HauOoJbIIee U HAaMMEHbIIEEe 3HAayeHUsT Habopa YMCIOBBIX JaHHBIX. [Ipumeps
CIIy4allHOM U3MEHYUBOCTH.



Crnyuatinwiii 5xcnepumenm (onvim) u ciydatiHoe coovimue. Beposmuocms u
yacmoma. Ponv manoseposmuulx u npakmuuecku OO0CMOBEPHLIX COObIMULL 8
npupooe u ¢ obwecmee. Monema u uzparbHas KOCMb 6 MeoPuU 6eposMHOCmel’.

I'pag, sepwuna, pebpo. Cmenenv sepuunvl. Hucno pébep u cymmapHas
cmenenv gepuiun. Ilpeocmasnenue o céasnocmu epaga. Llenu u yuxnol. Ilymu 6
epaghax. O6x00 epagha (3inepos nymo). llpedcmasnenue 06 opueHmMuUpoOBAHHOM
epaghe. Pewienue 3a0au ¢ nomowvio epagos.

8 KUIACC

[IpencraBienne JaHHBIX B BUJIE€ TAOJHII, TUarpaMm, rpapuKoB.

MHOXeCTBO, JJEMEHT MHOXECTBa, MOAMHOXecTBo. Ornepanuu Haj
MHOXECTBAMU: OO0BEIMHEHHE, TepeceueHue, nomnoiHeHue. CBOWMCTBa omeparuii
HAJ] MHOXXECTBAMH: TIEPEMECTHTEIbHOE, COYETATEeNbHOE, pPACIpPEeIeIUTENbHOE,
BKIIOUeHMs. Mcmonp3oBaHne Tpauueckoro MpefCTaBiICHUS MHOXKECTB JUIs
OTIMCAHMS PeaTbHBIX MPOIIECCOB U SBJICHUM, TIPU PEIICHUH 3a]1a4.

Hsmepenue pacceusanus oannvix. /lucnepcus u cmanoapmuoe OmkIOHeHue
YUCNI08bIX HAOOPOS. [{luazpamma pacceusanusl.

DNieMEeHTapHble COOBITUSL chaydaiiHoro ombiTa. CiydailHble COOBITHSI.
BepositHocTr  coObITHi. ONBITBI ¢ PaBHOBO3MOXHBIMH  DJICMEHTAPHBIMHU
coObITusMu. CorydaiiHbiii BBIOOp. CBSI3b MEXY MajJOBEPOSTHBIMHU M MPAKTUYECKH
JOCTOBEPHBIMU COOBITUSIMU B TIPUPO/IE, OOILIECTBE U HAYKE.

Hepeso. Ceoticmea Oepesbes: eOUHCMBEHHOCMb NYMU, CYUWeCmB08aHUe
sUCAYell BEPUIUHBL, CBA3b MeNCOY YUCIOM Gepulur u uuciom pébep. Ilpasuno
YMHOodHcenus. Pewenue 3a0au ¢ nomowwto epagos.

Ilpomusononosicnvie codovimus. Juaepamma Oiinepa. Obvedunenue u
nepeceuenue codovimui. Hecoemecmuvle cobvimusa. Dopmyna  crodiceHus
geposmuocmeu. Ycnosnas eeposmuocmo. Ilpasuno ymnoxcenus. Hesasucumvle
coovimus. lIpeocmasnenue sxcnepumenma 6 eude oepesa. Pewienue 3a0au Ha
HAaxooicoeHue 8eposmHocmell ¢ NOMOWbI0 0epesa CAyYAUHO20 IKCnepuMeHnma,
ouacpamm Diinepa.

9 KITIACC

[IpencraBienne nOaHHBIX B BUAE TaOMUL, JAuarpamM, rpaguKoB,
MHTEpIpeTanus JaHHBIX. UTeHne u noctpoeHue Tabiaul, auarpamm, rpadukoB 1o
pEaIbHBIM JaHHBIM.

[lepectanoBku u (pakropuan. CoueTaHuss U YUCIO COUETAaHUU. TpeyeobHUK
Ilackana. Pemienue 3a1a4 ¢ MCTIOIB30BaHUEM KOMOMHATOPUKH.

T'eomempuueckasn eeposmuocms. Cryuaunsiii 66160p mouku u3 Queypvl Ha
NIOCKOCMU, U3 OMPe3Ka U U3z 0y2u OKPYHCHOCHU.

Hcnbitanne. Ycnex m Heynaya. Cepusi MCIBITAHWKM 10 TEPBOroO ycCIexa.
Cepust ucnbiTanuii bepHymiu. BeposTHOCTH COOBITHII B CEpUU  UCHBITAHUIN
bepnymm.

CnyyaiiHasi BEJIMYMHA W PACIpEICICHUE BEPOATHOCTENW. MaTreMaTudeckoe

* 3neck u anee KypcuBOM 0003HAYEHBI TEMBI, M3yYEHUE KOTOPBIX TIPOBOJIUTCS B O3HAKOMUTEILHOM TLIAHE.
ITenaror caMoCTOSITEIEHO ONpENeNsieT 00bEM N3yJaeMOro MaTepHaa.



oXugaHue u jaucnepcus. IIpuMepbl MaTeMaTHMYECKOTrO  OXHIAHUS — Kak
TEOPETUYECKOTO CPEIHEr0 3HAYCHUS BEIWYMHBI. MaTeMaTH4eCKOe OXKHUIAHUE W
JUCTIEPCUSL CIy4YalHOW BEIIMYMHBI «YUCIO YCHEXOB B CEPUHA HCHBITAHUU
beprymmm».

[Tonsitue o 3akoHe OoabIIMX yKcell. M3MepeHne BeposITHOCTEN C MOMOIIbIO
4acTOT. PoJib 1 3HaUeHHE 3aKOHA OOJIBIINX YKCEI B IPUPOJIE U OOIIECTBE.

KoHTpoJIbHO-U3MepuTeIbHbIE MATEPHAIBI

[IpoBeneHne OLICHKM JOCTHXKEHHM IUIAaHUPYEMBIX Pe3yJbTaTOB OCBOEHUS
y4eOHOTO TpeaAMeTa MPOBOAUTCS B (OpME TEKYIIEro M pyOEeKHOro KOHTPOJIA B
BUJIE: KOHTPOJIbHBIE PAOOThI, CAMOCTOSITENIbHBIE PA0OTHI, 3aYEThl, MATEMATUYECKHE
JTUKTAHThI, TMpakTU4YecKue pabOThl, MUCHMEHHBI OTBET MO WHAWBUIYAITbHBIM
KapTOYKaM-3aJJaHUsIM, TECTUPOBAHHE.

st oOy4qaroruxcest ¢ 311P Bo3mokHO n3mMeHeHue (pOopMyIUPOBKH 3aJaHUMN
Ha «IOLIArOBYIO», aJalTallli0 IMpEeAjJaraeMoro oO0yd4aromemycsi TEeCTOBOTO
(KOHTPOJBHO-OIICHOYHOT0) MaTepuaia: HCIMOJb30BaHNE YCTHBIX M MHUCHbMEHHBIX
WHCTPYKIUH, YOPOIICHUE [UIMHHBIX CIOXKHBIX (OPMYJIUPOBOK HHCTPYKITUH,
pelieHne C OMopoil Ha ajaroput™M, oO0pasel], HCIOJb30BaHUE CIPABOYHOU
uHpopmanuu.

INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA YUEBHOTI'O ITPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHN A

JINUHOCTHBLIE PE3YJIbTATHI:

MOTHBAIMA K  OOyYCHHIO  MaTeMaTHKe ©  IeJICHAIPaBICHHON
MMO3HABATEIbHOU JIESITEIbHOCTH;

MOBBIIICHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4YEPE3 MPAKTUYECKYIO
JESATENIbHOCTh, TPEOYIONIYI0 MAaTEMAaTHYECKUX 3HAHUM, B TOM YHUCJIE YMEHHUE
YUYUTHCS y APYTUX JTIOJICH;

CIIOCOOHOCTh ~ OCO3HABaTh CTPECCOBYIO CHUTyallMl0, ObITh TOTOBBIM
JIEVICTBOBATH B OTCYTCTBUE TapaHTUHU YCIIEXA,

crocoOHocTh oOyuaromuxcsi ¢ 3[IP k oco3Hanuio cBoux nedUINUTOB U
IIPOSIBJIIEHUE CTPEMIIEHUS K UX MIPEOI0JIEHHUIO;

CIOCOOHOCTH K CAMOPA3BUTHUIO, YMEHUE CTABUThH JOCTHKUMBIE 1IEIIH;

YMEHHUE pPa3inyarh y4eOHbIE CUTYyallMd, B KOTOPHIX MOXHO JIeiCTBOBATH
CaMOCTOSITEJIbHO, W CHUTyallMd, TAE€ CIEAYET BOCIOJIb30BATHCA CHPABOYHOU
uH(pOpMaIMe Wi IPYyruMy BCTIOMOTATEIILHBIMU CPEJICTBAMU;

CIIOCOOHOCTh TEPEHOCUTh IMIOJIYYEHHbIE B XOJ€ OOy4YeHUs 3HAHUS B
aKTyallbHyl0 CcuUTyauuio (IpU pelIeHUH O KUTEHCKUX 3ajad, TpeOyromux
MaTeMaTUYECKUX 3HAHUMN );

CITIOCOOHOCTh OPUEHTUPOBATHCA B TPEOOBAHUSAX W MpaBWIAX MPOBEICHUS
MPOMEKYTOYHOU U UTOTOBOM aTTECTALNH;

OBJIaJICHUE OCHOBaMU (PMHAHCOBOM I'PaMOTHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

Ognaoenue YHUGEpcanIbHbIMU YueoHvIMu no3HagamebHbIMU
oelicmeuamu:

yCTaHaBIMBaTh [MPUYMHHO-CIEJACTBEHHBIE CBSI3M B XOAE€ YCBOCHHS
MaTE€MaTUYECKOro MaTepuaa;

BBISIBJISITh JA€(PUIUT JTaHHBIX, HEOOXOJUMBIX [JIsl pEUIeHUs] MOCTaBJIEHHON
3a/1auu;

C TIOMOIIBIO YUUTENs BbIOMpATh CIOCO0 penieHus MaTeMaTUYecKon 3a1auun
(cpaBHUBaTh BO3MOKHbIE BAPUAHTHI PELLICHUS);

OPUMEHATh W MpPeoOpa3OBbIBaTh 3HAKM U CHUMBOJIBI B XOJ€ PELICHMS
MaTEMaTUYECKUX 3a/1a4;

yCTaHaBJIMBAaTh UCKOMOE U JaHHOE IIPU PELIEHUU MaTEMATUUYECKOM 3aauH;

NOHUMAaTh U MHTEPIPETUPOBATh MH(OPMALIUIO PA3IUYHBIX BUIOB U (popm
IIPE/ICTABIICHHUS];

WLTIOCTPUPOBATH peIIaeMble 3aauu TpaduIecKUMHI CXEMaMUu;

3¢ (HEKTUBHO 3a[IOMUHATH U CUCTEMATU3UPOBATH HH(OPMALHIO.

NOHMUMAaTh M HCIOJb30BaTh MATEMAaTUYECKUE CPEACTBA HAIISAHOCTU
(rpadukn, nauarpamMmbl, TaONMIBL, CXEMbl W Jp.) I8 WUIIOCTPALUH,
MHTEPHpPETaluy, apryMEHTalUU.

Og¢nadenue  ynugepcanvHvimMu  Y4eOHbIMU  KOMMYHUKAMUGHLIMU
oelicmeuaAmu:

OpPraHMU30BbIBATh YUYE€OHOE COTPYIHUYECTBO U COBMECTHYIO JESTEIBHOCTD C
YUMTEJIEM U CBEPCTHUKAMMU B IPOLIECCE PEIICHUS 3a1a4;

B3aMMOJICHCTBOBATh M HAXOJUTh 00IIMEe CcrocoObl paboThl; paboTaTh B
rpynne: HaxoAuTh O0O0Illee pelleHue M paspemars KOHQIMKTHI Ha OCHOBE
COIJIaCOBAHUS MO3UILMHK U YUETa UHTEPECOB; CIylIaTh NapTHEPA; GOpMyIHpPOBaTh,
apryMEHTUPOBATh U OTCTAaUBaTh CBOE MHEHUE;

IPOrHO3UPOBAaTh BO3ZHUKHOBEHUE KOH(MIMKTOB MPU HAIMYUU PA3HBIX TOYEK
3peHus U paspemarb KOHQIMKTHI Ha OCHOBE y4€Ta MHTEPECOB M IMO3MIMI BCEX
YYaCTHUKOB;

apryMEHTHUPOBATh CBOIO MO3UIMI0 W KOOPJAMHUPOBATH €€ C MO3ULMSIMU
napTHEPOB B COTPYJIHUYECTBE IMPHU BBIPAOOTKE OOIIETO pPEIICHHS B COBMECTHOM
JESITEIbHOCTH;

BBINOJIHATh CBOIO YacTh pabOTHI, TOCTUraTh KayeCTBEHHOI'O pe3yJibTaTa U
KOOPJMHUPOBAaTh CBOM JIEUCTBHS C IPYTUMH WICHAMH KOMaHbL;

OLICHHMBATh KAY€CTBO CBOET0 BKJIaJa B OOIIUI IPOAYKT.

Ognaodenue ynugepcanibHbIMu Y4eOHbIMU PEYIAMUEHBIMU OCUCMEUAMU:

CTaBUTh LIEJH, BHIOUPATh U CO3/1aBaTh AJTOPUTMBI JJIsl PEIICHUS YyYEOHBIX
MaTeMaTUYECKUX IpooieMm;

IUTAHUPOBATh U OCYIIECTBIIATH AESATEIbHOCTh, HANPABICHHYIO HA pELICHUE
3aJ1a4y MCCIIEI0BATEIbCKOIO XapaKTepa.

bopMyIMpoBaTh U YyAEPKUBATH Yy4yeOHYIO 3aJady, COCTABJIATh IUIAH U
MOCJIEI0BATEIILHOCTh JCUCTBUM;

OCYLIECTBJISITh KOHTPOJIb MO 00pa3lly M BHOCUTh HEOOXOJIUMBIE
KOPPEKTUBBI,



KOHTPOJUPOBATh TMPOIECC W pe3yJbTaT Y4eOHOM MaTeMaTUYeCKOn
NEATENbHOCTH,

aJICKBaTHO OIICHWBATh MPABUJIBHOCTh WJIA OIMIMOOYHOCTH BBIIOTHCHUS
yueOHOHM 3ajauM, €€ OObEKTUBHYIO TPYJHOCTb M COOCTBEHHBIE BO3MOXXHOCTU €€
peLICHUS;

CJIMYaTh COCO0 NEHCTBUS U €ro pe3yibTaT ¢ 3aJaHHBIM TAJOHOM C IEJbI0
OoOHapy’KeHMsI OTKJIOHEHUH U OTIUYMM OT 3TAJIOHA.

NpPEIBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUH
y4eOHOM 3a7a4H;

MOHUMATh MIPUYMHBI, IO KOTOPHIM HE OBLT JOCTUTHYT TPeOyeMBbIil pe3yibTart
JeSITENHbHOCTH, OMPEEISATh MO3UTUBHBIE U3MEHEHHUS W HaAIpaBJIeHUs, TPEOYOIIHe
nanbHenIen padoThl;

PEryIupoBaTh CIIOCO0 BHIPAKEHUS IMOIIHA.

HPEIMETHBIE PE3YJIBTATDBI

Pesynbrartel ocBoeHuss yueOHoro mnpeamera «MartemaTuka (BKIIIOUYas
anredpy, reoMeTpHUIO, BEPOSITHOCTh U CTATUCTHKY)», PACHPEICICHHbIE MO roAaM
oOy4denusi, (GOpMYJIUPYIOTCS MO MPUHLHUIY J10OABIEHHS HOBBIX PE3YJIBTATOB OT
roja K rofy, yK€ Ha3BaHHbIE B IPEAbIAYLIMX TOJaxX IMO3ULHUH, KaK IPaBHIIO,
JIOCIIOBHO HE MOBTOPSIIOTCS, HO YYUTHIBAIOTCS (PE3yJIbTaThl OYEPETHOTO roja Mo
YMOJTYaHUIO BKJIFOYAIOT PE3yJIbTAaThl NPEIbIAYIINX JIET).

[NTAHUPYEMBIE ITPEAMETHBIE PE3VJIBTATBI OCBOEHUA

PABOYEN ITPOI'PAMMBI KYPCA «MATEMATHKA»

(ITIO TOAAM OBYYEHNA)

OcBoenue yueOHOTO Kypca «MaremaTtnkay B 5—6 Kjaccax OCHOBHOM IIIKOJIBI
JIOJIKHO O0ECIIeYnBaTh JOCTHKEHUE CICAYIOIMNX MPEAMETHBIX 00pa30BaTEIbHBIX
PE3yIbTaTOB:

5 KUIACC

Yucna u éviuucnenus

OpueHTHpOBaTECS B TMOHATHSAX M ONEpUpPOBaTh Ha 0a30BOM YpOBHE
TEPMUHAMH, CBS3aHHBIMH C HaTypaJbHBIMM YHWCJIAMHU, OOBIKHOBEHHBIMH U
JECATUYHBIMU TPOOSMHU.

CpaBHUBaTh M yHOPSAJOUYMBATH HATypaJbHbIE YHCIA, CpPaBHUBATh B
MIPOCTEUIITNX CITydasix OOBIKHOBEHHBIE APOOH, IECATUYHBIE APOOH.

CoOTHOCUTP TOYKY Ha  KOODAMHATHOM  (YMCIIOBOM) TpsIMOM  C
COOTBETCTBYIOIIUM € YHCIIOM U W300pa)xkaTh HATypalbHBIC YHCJIa TOYKAMH HA
KOOPAWHATHOM (YMCIIOBOM) MPSIMOM.

BoeimonasaTe  apudMeTndeckue MEHWCTBHS C HATypadbHBIMH YHCIIAMH, C
OOBIKHOBEHHBIMU APOOSMHU B IPOCTECUIITUX CITydasiX.

BEITIONTHATH MPOBEPKY, MPUKHUAKY pe3yIbTaTa BEIYACICHUH.

OxpyTasaTh HATypaJbHBIC YUCIIA.

Pewenue mexcmoswix 3a0au

Pemate TekcToBbIE 3a7auM apu(METHUUECKHM CIIOCOOOM M C TOMOIUIBIO



OpPraHW30BAHHOTO KOHEYHOIo IMepedopa BceX BO3MOXKHBIX BapUaHTOB (IIpH
HEOOXOJMMOCTH C HANPABJISIONIEH TOMOIIBIO).

Pewate 3amaum, copepkamue 3aBHCHUMOCTH, CBA3BIBAIOLIME BEIUYHHBIL:
CKOpPOCTb, BpE€Ms, pacCTOSIHUE; LE€Ha, KOJUYECTBO, CTOMMOCTh (TIpH
HE0OXOJMMOCTH C UCIIOJIb30BAHUEM CITPABOYHOM MH(OPMAIUN).

Hcnonb3oBaTh KpaTKHE 3alUCH, CXEMbl, TaOIWlbl, OOO3HAYEHUs MpHU
pElIeHUH 3a]au.

[Tomp30BaTbcsi OCHOBHBIMH  €IMHUIIAMH  W3MEPEHHS: IIEHBI, MaccChl;
paccTosiHusl, BPEMEHH, CKOPOCTH; BbIpaKaTh OJHU €IUHUIBI BEJIWYMHBI Uepe3
npyrue (mpu He0oOXO0MMOCTH ¢ ONTOPON HA CIPABOYHYIO MH(OPMAIIHIO).

W3Bnekats wHGOpMAIUIO, MPEACTABICHHYIO B Tabiuile, Ha CTOJIOYATOU
auarpaMMe, UHTEPIPETUPOBATh MPEACTaBICHHBIC JaHHbIC, UCIIOIb30BaTh JIaHHbBIE
IIpU PEIICHNH 3a/au.

Haznaonan zeomempus

[Tonp30BaThCS TEOMETPUYECKUMU TIOHATUSAMU: TOUKA, IPSIMasi, OTPE30K, Iy,
YTOJI, MHOTOYTOJIBHHUK, OKPY>KHOCTbB, KPYT.

[TpuBoauTh MpUMEpHl OOBEKTOB OKPYKAIOIIETO MHUpa, UMEIMUX (Qopmy
M3YYCHHBIX TEOMETPUUECKUX QUTYDP.

Hcnonb30BaTh TEPMUHOJIOTHIO, TPU HEOOXOIUMOCTH 10 BU3yaJIbHOM OMOpE,
CBS3aHHYIO C yIJIaMU: BEpUIMHA, CTOPOHA; C MHOTOYTOJIbHUKAMU: yToJI, BEpIINHA,
CTOpPOHA, IMAaroHaJIb; C OKPY>KHOCTBIO: PAUyC, TUAMETP, LIEHTP.

N300pakaTh W3yuyeHHBbIE TeOMETpUUYecKHe (QUrypbl Ha HEIMHOBAHHOW U
KJeT4aTod Oymare C TOMOINbI0 HUPKYJIS W JUHEWKH (Toclieé COBMECTHOTO
aHaJIn3a).

HaxoauTth UIMHBI OTPE3KOB HEMOCPEICTBEHHBIM HM3MEPEHHEM C TMOMOILBIO
JUHEUKHU, CTPOUTH OTPE3KH 3alaHHOM JJIMHBI, CTPOUTH OKPYXHOCTH 33JaHHOTO
paauyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJIbHHMKA, KBajpara Ui
WX MTOCTPOCHMSI, BHIYUCICHUS TUIOMAAN U TIEPUMETpa.

Bbraucnsate mepuMeTp W IUIOMIAAL KBajapaTa, MPSMOYTOJbHUKA, (Uryp,
COCTaBJICHHBIX M3 TPSAMOYTOJHLHUKOB, B TOM dYHCIe (UTYp, M300pKEHHBIX Ha
KJIeT4aTon Oymare.

[Tonb30BaThCS OCHOBHBIMU METPUYECKUMH €AMHUIIAMU U3MEPEHUS JTMHBI,
IUIONIAAM; BBIpaXKaTh OJHM €AMHMIIBI BEJIWYUHBI uepe3 Jpyrue (mpu
HEO0OXOIMMOCTH C OTIOPO Ha CIIPABOYHYIO HH(POPMAIIHIO).

Pacnio3znaBaTe mapamnenenunes, KyO, HCHOJIb30BaTh TEPMHHOJIOTHIO:
BEpIlIMHA, pedpo TpaHb, U3MEPEHUs; HAXOAUTh H3MEpPEHHUs Napajuleenunena,
KyoOa.

Boruucnate 00béM Ky0Oa, mapamienenunena no 3aJaHHbIM U3MEpPEHUsIM (C
OMOpOM Ha alNrOPUTM YUEOHBIX JEUCTBUIA), MOIB30BATHCSA €IUHUIIAMU U3MEPEHUS
o0BEMa.

PemaTe HecnokHblEe 3aJaud HA U3MEpPEHHUE TeOMETPUYECKUX BEIUYHMH B
MPAKTUYECKUX CUTYaAUsIX (TPU HEOOXOUMOCTH C BU3yalIbHOU OMOPOiL).

6 KJIACC



Yucna u éviuucnenusn

OpueHTHpOBaTbCd B IMOHATHUAX M ONEpUpPOBaTh Ha 0a30BOM YpPOBHE
TEPMHHAMHU, CBSI3aHHBIMH C PA3JIMYHBIMH BUJAMHU YUCEN U CIIOCOOaMH WX 3aIlHCH,
NEePEXOAUTH (€CIM ATO BO3MOKHO) OT OJHOM (hOPMBI 3aMKMCH YKCTa K APYTOM.

CpaBHUBATh M YyNOPSAJOYMBATH LIEJIbIE YKCIIA, OOBIKHOBEHHBIE U JIECATUYHBIE
IpoOu, CpaBHUBATh YHCIIA OJTHOTO U PA3HBIX 3HAKOB.

Boeinonuars apudmernueckue AEUCTBUS C HATypajJbHBIMM M ILIEJIBIMU
YHUCJIaMH, OOBIKHOBEHHBIMU W JIECATUYHBIMH JPOOSIMHU, TMOJOKUTEIbHBIMU U
OTPULIATEILHBIMHU YU CIIAMM.

BpunciaATh 3HAYEHUST YUCIOBBIX BBIPAKEHUM, BBINOJHATh MNPUKUIKY U
OLIEHKY pe3yJbTaTa BBIYMCIICEHUH; BBINOJIHATH NpeoOpa3oBaHUsl YHCIOBBIX
BBIPKEHUI Ha OCHOBE CBOMCTB apU(PMETUUECKUX JICHCTBHM.

COOTHOCUTh TOYKY HAa KOOPAMHATHOW NPSIMOM C COOTBETCTBYIOIIUM €W
YUCIOM M H300paxaTh 4YHclIa TOYKAMHM Ha KOOPAMHATHOM MPSIMOW, HAXOIUTh
MOJYJIb YHCIIA.

COOTHOCUTBH TOYKH B MIPSIMOYT'OJIBHOM CHCTEME KOOPJAMHAT ¢ KOOPAHHATAMMU
ATOW TOYKH.

OKpyrJIsITh 1IeJble Yuciia U JAeCATUYHBIE ApoOu (1o oOpasily), HaXOIUTh
MPUOIUKEHUS YHUCEIL.

Hucnoevie u OyKeeHHbIE GBIPAIHCEHUA

OpueHTHpOBaTbCA B TMOHATUAX M ONEpUpOBaTh Ha 0a30BOM YpPOBHE
TEPMUHAMH, CBSI3aHHBIMHU C 3alKCHhIO CTEMEHU YUCiIa, HAXOAUTh KBaApaT U KyO
YKCJIA, BBIYMCIIITh 3HAYEHUS MPOCTEUIINX YMCIOBBIX BBIPAXKECHUM, COAEPIKAIIUX
CTEIIEHHU.

[Tonp30BaThCs MpU3HAKAMU JEIUMOCTH (IIPU HEOOXOAUMOCTH C OMOPOM Ha
QITOPUTM IIPABUJIA), PACKIIAbIBATh HATYpPaIbHbIE YUCIIA HA IPOCTHIE MHOKHUTEIIH.

Tonvzo6amvcsa macuimabom, COCTABIATH TPOTIOPLUN U OTHOIICHUSI.

Hcnonb3oBaTth  OykBbl I  OOO3HAYE€HHUsS  4YHMCEJl MpPU  3AIUCHU
MaTE€MaTUYECKUX BBIPAKEHUM, HAXOJUTh 3HAUYCHUS OYKBEHHBIX BBIPAXKEHUH,
OCYULIECTBIISII HEOOXOJUMMBbIE MOACTAHOBKM M IpeoOpa3oBaHusd (C ONOpoll Ha
ITOPUTM YUEOHBIX JIEUCTBUM).

Haxo1uTh HEeM3BECTHBIM KOMIIOHEHT PaBEHCTBA.

Pewienue mexcmogwix 3a0au

PemaTe MHOTOIIArOBBIE TEKCTOBBIE 33J]a4 apU(PMETHUECKUM CITOCOOOM C
OIOPOW Ha BOIPOCHBIN ILIAH.

Pematp MPOCTEUIINE  3aJayH, CBSI3aHHBIC Cc OTHOILLIEHUEM,
IPOMOPLMOHAIBHOCTBIO BEJIMYUH, MPOLUEHTAMU; PEIIaTh TPU OCHOBHBIE 3a/1ayu
Ha JPOOH U MPOIEHTHI.

Pemate 3amaum, copepamiye 3aBUCHMOCTH, CBSI3BIBAIOIIME BEJIWYUHBI:
CKOPOCTb, BpeMs, paccTosiHUeE, LIEHa, KOJIMYECTBO, CTOMMOCTB;
IPOU3BOJAUTEILHOCTh, BpeMs, 00bEMa paOOThI, HUCIONB3YS apUPMETHUYECKUE
NEUCTBUA, OLEHKY, NPHUKUIKY; T[OJb30BATbCS  €IUHULAMU  HM3MEpPEHUs
COOTBETCTBYIOIIUX BEJIUYHH.

CoctaBnsiTb OyKBEHHbIE BBIPAXEHUS IO YCIOBUIO 3aJauyd IOCIE
COBMECTHOTO aHaJIn3a.



N3Bnekats mHpOpMamuio, MpeACTAaBICHHYI0 B TaOJWIlaxX, Ha JUHEHHOM,
CTOJIOYATON WM KPYrOBOW JMarpaMMax, WHTEPIPETUPOBATH MPEICTABICHHBIE
JTAHHBIE; UCTIOJB30BaTh JAHHbBIC MIPU PEIICHUU 3a/1au.

[IpencraBnsite uHPOpMAIMIO C TOMOIIBIO TaONUI, JUHEHUHOU U
CTOJIOYATOMN AUArpamM.

Haznaonana zeomempus

[IpuBoaUTH MpUMEPH OOBEKTOB OKPY’KAIOLIEr0 MHUpa, UMEHIUX Gopmy
W3YUYEHHBIX T€OMETPUYECKUX IUIOCKHX W MPOCTPAHCTBEHHBIX (DUTYp, MPUMEPHI
PaBHBIX U CUMMETPUYHBIX QUTYD.

H300paxkaTb ¢ TMOMOIIBIO IMUPKYJs, JHHEHKH, TpaHCIOPTUpAa Ha
HEJIMHOBAHHOW M KJIETYaTOM OyMare u3y4eHHBIE IUIOCKUE TE€OMETPUUYECKHE
(burypsl 1 KOHQUTYpaIUU, CAMMETPUYHBIE (UTYPHI.

HNMmeTh mpencTaBieHUE O TE€OMETPUUYECKUX TMOHSITHUSAX: PaBEHCTBO (uryp,
CUMMETPHUSI, OCb CUMMETPHUU, IEHTP CUMMETPUH.

HaxomuTh BenWYUHBI YIVIOB H3MEPEHHUEM C TOMOIINBI0 TPAaHCIOPTHUPA,
CTPOUTH YTJIbl 33JJAHHON BEJIMUUHBI, TTOJIL30BATHCS MIPU PEIICHUU 3a/1a4 IpagyCHOM
MEpOH YTJIOB; paclO3HaBATh HA YEPTE)KAX OCTPHIN, NPSIMOM, pa3BEPHYTHIN U TyNON
YIJIBL.

Bbluucnsare JuHY JIOMaHOW, NMEPUMETP MHOTOYTOJbHHMKA, IO0JIb30BaThCS
eMHUIIAMU HU3MEPEHHUsI JIJTMHBI, BBIPAXKaTh OJHU €IUHUIIBI W3MEPEHUS JJTUHBI
yepes JApyTue.

Haxonutb, ucCnonb3ys 4YepTEKHbIE HMHCTPYMEHTBI, PACCTOSHUSA: MEXKIY
JIByMSI TOUKaMH, OT TOYKH JI0 MPSIMOM, JUIMHY TTyTH Ha KBAJPATHON CETKE.

Boruucnate  momans  Quryp, COCTaBI€HHBIX U3  MPSIMOYTOJIBHUKOB,
UCIIOJIb30BaTh  pa3OMeHne Ha MPsSMOYTOJIbHUKH, Ha paBHBIC  (QUTYDHI,
JOCTpaBaHUE [0 TMPSIMOYTOJIbHUKA; TIOJb30BaThCSI OCHOBHBIMHU €IMHHUIIAMU
WM3MEPEHUs IUIONIAJU; BbIPAXaTh OJHU EIUHUIBI MU3MEPEHHS IUIOIIAAN Yepes
npyrue (mpu He0OXOUMOCTH € ONOPON HA CIPABOYHYIO MH(OPMALIHIO).

Pacno3naBaTh Ha MOJENSAX U M300paXKEHUSIX MUPAMUIY, KOHYC, LWJIHHJAP,
MCII0JIb30BaTh TEPMHUHOJIOTHIO: BEPILKUHA, PeOpO, FPaHb, OCHOBAHUE, pa3BEPTKA.

N300paxkaTh Ha KileTyaTo Oymare npsMOYyToJIbHBINA Mapajuieenunes.

Boryucisats 00bEM MpsSIMOYTOJIBHOTO MapasuieNenumnesa, Kyoa, noib30BaTbes
OCHOBHBIMU €JIMHMIIAMH H3MEPEHHs 00bEMa; BbIpaXaTb OJHH EIUHUIIBI
u3MepeHus 00bEMa uepes Apyrue (¢ ornopoil Ha CpaBOYHYI0 HHGOPMAILIHIO).

Pemare HecnoXHbIE 3a/1aud HA HAXOXKIAEHUE T€OMETPUUYECKUX BEJIUYMH B
MPAKTUYECKUX CUTYyaHsIX (IPU HEOOXOUMOCTH C BU3YaIbHOU OTIOPOiN).

[NTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATBI OCBOEHUA

PABOYEH ITPOI'PAMMBI KYPCA «AJITEEPA»

(ITO TOJAM OBYYEHU )

OcBoenue yueOHOro Kypca «AnreOpa» Ha ypOBHE OCHOBHOI'O OOIIEro
o0pa3oBaHUs JIOJDKHO OOECIeYMBaTh JOCTHKEHHUE CIEAYIOIIUX MPEeIMETHBIX
00pa3oBaTeIbHbIX PE3YJIHTATOB:

7 KIIACC



Yucna u éviuucnenusn

BrimonHsTh, coueTass yCTHbIE M MHUCHbMEHHBIE TPHEMBI, apu(hMETUUECKHE
JEUCTBUS C PallMOHATBHBIMU YUCIaAMHU.

HaxonuTh 3HaueHUs] YUCIOBBIX BBIPAXKEHUN; NMPUMEHATH Pa3HOOOpa3HbIC
CrocoObl U MPUEMBI BBIYUCIICHUSI 3HAYCHUHN JPOOHBIX BBIPAXKEHUMN, COJEpKAIIUX
OOBIKHOBEHHBIE U JACCATUYHBIC JPOOH.

[lepexomuth OT 0AHON (OPMBI 3alKMCH YUCENl K APYrou (mpeoOpa3oBbIBATH
JECATUYHYIO IpoOb B OOBIKHOBEHHYO, OOBIKHOBEHHYO
B JIECATUUHYIO, B YACTHOCTU B OECKOHEUHYIO ACCATUYHYIO JpoOb). CpaBHUBATh U
yHOPSIIOYMBATH PALIMOHAIBHBIE YHCIIA.

OKpyIJISITh YUCIa.

BpINONHAT NPUKUAKY UM OLEHKY pe3yJbTara BBIYUCICHUN, OLICHKY
3HAYEHHUU YUCIOBBIX BBIPAXKECHUM.

BpInonHATh AEUCTBUSL CO CTENEHSIMH C HATypaJlbHbIMHM MOKa3aTessiMu (C
OTIOPO¥ Ha CIIPaBOYHYIO HHPOPMAIIHIO).

[IpuMeHsIT,  TpU3HAKU  JACIUMOCTH, Pa3i0OKEHUE HAa  MHOXHUTEIN
HaTypaJbHBIX YUCET.

Pemate mpocTeiiie NpakTUKO-OPUEHTUPOBAHHBIC 3a/7aud, CBS3aHHBIC C
OTHOIIEHUEM  BEJIMYMH,  MPOMOPIMOHATBHOCTHIO  BEIUYMH,  MPOIECHTaMU;
UHTEPIPETUPOBATH PE3YJIbTAThl PEIICHUS 3a7a4 C YUETOM OrpaHUYCHUM, CBSI3aHHBIX
CO CBOMCTBaMH pPacCMaTPUBAEMbBIX OOBEKTOB.

Anzebpauueckue svlparxcenusn

OpueHTHpOBaTbCA B TOHATHUAX M ONEpUpOBaTh Ha 0a30BOM YpPOBHE
anredpandecKkoi TEPMUHOJIOTHEN U CUMBOJIMKOM.

HaxomuTe 3HaueHusi OyKBEHHBIX BBIPAKEHUW TMPU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BoemmonasaTe mpeoOpa3oBaHWs — [ETOTO  BBHIPAKEGHHUS B~ MHOTOWICH
MIPUBEICHUEM MTOAOOHBIX CIAaraeMbIX, PACKPhITUEM CKOOOK.

BhIMonHAT YMHOXKEHHE OJHOWICHAa Ha MHOTOWIEH M MHOTOWIeHa Ha
MHOTOYJICH, TPUMEHATh (POPMYJIbI KBajpaTa CyMMBbl M KBajpara pa3HOCTH (C
OTIOpPOM Ha CIPAaBOYHYIO0 HHGOPMAITHUIO).

OCyIIeCTBIATh PA3IOKEHUE MHOTOYICHOB HAa MHOXHUTEIM C TMOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOILEro MHOXKUTES, TPYIIUPOBKU CIIaraéMbIX, IPUMEHEHUS
(bopMyI1 COKpAIIEHHOTO YMHOXKEHHS (C OMOPON Ha CIIPaBOYHYIO HH(POPMAIIHIO).

[TpumensTh mpeobpa3oBaHUsi MHOTOUJICHOB JJISl PEIICHUS Pa3IUYHBIX 3a7a4
13 MaTEMAaTHKH, CMEKHBIX IPEAMETOB, U3 PEATbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHENW C HATYPAJIBbHBIMU IIOKA3aTEISMHM JJIS
npeoOpa30BaHus BRIPAXKECHHH (C OTIOPOI Ha CIPAaBOYHYIO MH(GOPMAIIHIO).

Ypasénenua u nepasencmea

Pemare nuHelHbIE ypaBHEHHUS C OJHOW NEPEMEHHOM, NPUMEHSS NpaBUia
nepexo/ia OT UCXOJHOTO YpaBHEHUs K paBHOCUIIbHOMY emy. [IpoBepsaTh, sABisieTCS
JIX YUCJIO KOPHEM YpaBHEHHUHI.

Nmetsr mpencraBieHue o rpad@uuecKux MeToAax MPpU PEHICHUU JTUHEWHBIX
YPaBHEHUU U UX CUCTEM.

[TonOupaTe mnpuUMepbl Map 4YHCEN, SBISIOMIMXCA PEIICHUEM JHUHEHHOTO



YpaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CTpouTh B KOOPAMHATHOM IJIOCKOCTH TpaUK JUHEHHOTO YypaBHEHHUS C
JIByMsI TEPEMEHHBIMU; TOJIb3YSIChb T'paUKOM, MPUBOJIUTH IMPUMEPHl PEIICHUS
YpaBHEHUS.

Pemats cuctembl ABYyX JUHEWHBIX YpPaBHEHUH C JABYyMSI NIEPEMEHHBIMU, B
TOM yucJie rpadguyecku (¢ Oopoii Ha AITOPUTM YUEOHBIX TEUCTBUN).

CocTaBnsaTh (MOCIE COBMECTHOTO aHANIM3a) U PelllaTh JUHEHHOE ypaBHEHUE
WIM CUCTEMY JIMHEWHBIX YPAaBHEHMH MO YCJIOBHIO 3a/aud, WUHTEPIPETHPOBATH B
COOTBETCTBHH C KOHTEKCTOM 3a]1a4¥ MOJIYYEHHBbIN PE3YJIbTAaT.

Koopounamuwt u epagpuxu. @ynkuyuu

N300paxkatb Ha KOOPAMHATHOW TMPSMOM TOYKH, COOTBETCTBYIOIIUE
3aIaHHBIM KOOpJWHATaM, Jy4d, OTPE3KH, WHTEPBAJIbI; 3alHChIBATh YHCIIOBHIC
IIPOMEKYTKH Ha anreOpandeckoM sI3bIKeE.

OTtMeuaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH MO 33JaHHBIM KOOpJUHATAM;
CTpOUTH rpaduku TuHEHHBIX QyHKIHA. CTpouts rpaduk Gpynkuun y =kx +b.

OnuceiBaTh C TOMOLIBIO (PYHKIUH W3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMUYMHAMU (TI0 AJITOPUTMY YUEOHBIX JEHCTBUIA): CKOPOCTh, BPEMS, PACCTOSHHUE;
1I€Ha, KOJIMYECTBO, CTOMMOCTD; MPOU3BOJUTENBHOCTD, BpeMs1, 00bEM pabOTHI.

HaxoauTe 3HaueHre QyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[TonumaTte rpaduyeckuii cnoco0 MpeaCcTaBICHUsI M aHaiu3a UHGOpMaIUY;
U3BJIEKaTh U UHTEPIPETUPOBATH HHPOPMALIHMIO U3 TPa()UKOB peabHBIX MPOILIECCOB
Y 3aBUCUMOCTEM.

8 KUIACC

Yucna u éviuucnenusn

Hcnonb30BaTh HavyalbHBIE MPEACTABICHUS O MHOXECTBE JCUCTBUTEIIBHBIX
4yuces Ji1 CPAaBHEHUS, OKPYTJIEHUS U BBIYUCICHUMN; N300paxaTh JEeHCTBUTEIbHBIC
YyCia TOYKaMU Ha KOOPAWHATHOU MPSMOU.

[IpuMeHsTh TOHSATHE apU(PMETHUYECKOrOo KBAJPaTHOTO KOPHS; HAXOAUTh
KBaJIpaTHbIE KOPHHU, UCIOJIb3Yysl MPU HEOOXOJUMOCTH KaJbKYJSTOP; BBIOJIHATH
MpocTeliline MnpeoOpa3oBaHUsl BBIPAKEHUH, COAEpPKAUIUX KBaJApPaTHbIE KOPHH,
UCITIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3aMCH OOJBIIUX M MaJbIX YUCEI C MOMOIIBIO JECATUUHBIX
npoOeii u creneHelt yucia 10.

Anzebpauueckue gviparicenus

[IpuMeHAT, TOHATHE CTENEHUM C LEJNbIM [OKAa3aTeJIeM, BBIIOJHATH
npeoOpa3oBaHusl BBIPAXKEHHUM, COJEpKAlIMX CTEIEeHU C LIEeJbIM Moka3areneMm (cC
MCITOJIb30BAHUEM CITPABOYHON WH(MOPMAITUN).

BBINONHATE HECTOKHBIE TOKJIECTBEHHbIE NMPEOOPA30BAHMS PALIMOHABHBIX
BBIPAKEHUI HA OCHOBE MPABUJI AEHCTBUI HAJl MHOTOWICHAMHU U alre0panyecKumu
IpOoOsSMHU.

PackiianpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTEIU.

[TpumensaTh npeoOpa3oBaHUsl BBIPAKEHUN JUIsl pEUICHUS Pa3IMYHbIX 3a/1a4
U3 MAaT€MaTUKH, CMEXHBIX TPEIMETOB, U3 PEATHLHOMN MPAKTUKHU.

Ypasnenua u nepasencmea



Pemwate  nuHelHBIE, KBaJgpaTHbIE YypaBHEHHA (C  HCIIOJIb30BAHHEM
CIpPaBOYHON HH(OpPMAILMK) W palOHAIbHBIE ypaBHEHHUS, CBOMSIIMECS K HUM,
CUCTEMBI JIBYX YPABHEHHU C JBYMS IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENUIINE UCCIAENOBAHNS YPABHEHU U CUCTEM YPAaBHEHUH, B
TOM YHUCJIE C IPUMEHEHUEM Ipa)UuecKuX Mpe/ICTaBICHUN (YCTaHABIMBATh, UMEET
JIM ypaBHEHUE WJIM CUCTEMa YpaBHEHUU pelIeHUs], €CJIU UMEET, TO CKOJIBKO, U TIp.)
C OMOPOM Ha ANTOPUTM YUEOHBIX AEUCTBUM.

[lepexoauTs OT clOBECHOW (OPMYIMPOBKHM 3ajlauyu K €€ anreOpandyeckoi
MOJEIM C TIOMOILIBIO COCTAaBIECHUS YPaBHEHUS WJIM CHCTEMBbl YypaBHEHUH,
MUHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJa4y ITOJIYYEHHBIN pe3yibTar.

IIpuMeHATE CBOMCTBAa 4YHMCIIOBBIX HEPABEHCTB Il CPABHEHUS, OLICHKWU;
pelmaTh JUHEHHBICE HEPAaBEHCTBA C OJHOM IIEPEMEHHOW M HMX CHUCTEMBI; aBaTh
rpaUyecKy0 WUIIOCTPALMI0O MHOXKECTBAa pEIIEHUH HEPaBEHCTBA, CHCTEMBbI
HEPaBEHCTB.

Dyukyuu

OnepupoBath Ha 0a30BOM YpOBHE (DYHKIMOHAJIBHBIE IOHATHUA W SI3BIK
(TEpMUHBI, CUMBOJIMYECKUE O0003HAUYEHUS); ONPENEsATh 3HaueHUE (YHKIMU T10
3HAYEHHUIO ApTYMEHTA; ONPEAEIIATh CBOMCTBA PYHKIMU N0 €€ rpaduKy.

Crpouts rpadyKu 3IeMEHTapHBIX QyHKIUH BUAa , Y = X%, y = x°, y = Vx ,

k . . ;
y= 7, ONNCHIBAaTh CBOHCTBA YHCJIOBOH bynkuuu mo e€ rpaduky (mpu

HEO0OXOJIMMOCTHU C HAMPABJISIONIECH MTOMOIIBIO).

9 KITIACC

Yucna u éviuucnenusn

CpaBHUBATH U YIIOPSAJOUYMBATH PALIMOHAIIBHBIE U UPPALMOHAIBHBIE YHCIIA.

Boimonuate  apudMernyeckue JACUCTBUS C  pallMOHATIBHBIMH YHCIIAMH,
coyeTas YCTHbIE M TMCbMEHHBIE MNPUEMBI, BBINOJHATH BBIYHACICHUSA C
MppalHOHAIBHBIMH YHCIIAMU.

Haxonute 3HaueHuss CTENeHEW C LENbIMUM TMOKA3aTeIsIMA W KOPHEW;
BBIYHCIISITh 3HAYCHUS] YUCIIOBBIX BBIPAKCHUM.

OKpyraiath JI€UCTBUTEIBHBIC YHUCIA, BBIOJHATH TPUKHUIKY pe3yjabTara
BBIYMCJICHUH, OLIECHKY YUCJIOBBIX BBIPAKEHUM.

Ypasuenua u nepagencmea

Pemiate nuHelHbIE U KBaJIpaTHBIC YPaBHEHUS, YPaBHEHUS, CBOASIIMECS K
HUM, NIPOCTEUIIINE TPOOHO-pAIIIOHATbHBIC YPABHEHUSI.

Pemate mpocrteine cuUCTEMBI JIBYX JIMHEWMHBIX YPABHEHUW C JIBYMSI
IIEPEMEHHBIMU M CHCTEMBI JBYX YPAaBHEHUH, B KOTOPBIX OJHO YpPAaBHEHHUE HE
ABJISIETCSA TUHEUHBIM (110 BU3yalIbHOU Omope).

Pemates mpocreiiniue TEKCTOBBIE 3aJaud alreOpandeckuM CIocoOoOM ¢
MIOMOIIBK0 COCTABJICHUSI YPAaBHECHUS WIIM CUCTEMBI JBYX YPaBHECHHH C JBYMs
MIEPEMEHHBIMM.

[IpoBOAUTE MPOCTENUIINE UCCIAENOBAHNS YPABHEHUN U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM T'paPUUECKUX MPEACTaBICHUN (yCTaHABIMBATh, UMEET
JIM ypaBHEHUE WU CUCTEMA YPaBHEHUM PELICHUsI, €CJIM UMEET, TO CKOJIBKO, U TIp.).



Pemate nuHeliHbIE HEpPAaBEHCTBa, KBaJpaTHbIE HEPABEHCTBA;, M300pa’kaTh
pEILICHUE HEPABECHCTB HA YHUCIOBOW NPSIMOW, 3alMCHIBATH PELICHUE C MOMOIIBIO
CHMBOIJIOB.

Pemate cucTEMBI JMHEWHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB,
BKJIIOYAIOIINE KBAJPaTHOE HEPABEHCTBO; M300pa)kaThb PpEIIEHUE CUCTEMBbI
HEPABEHCTB HA YMCJIOBOM IPAMOU, 3aIIMCBIBATh PEIIEHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PELIEHUH PA3JIMYHBIX 33]1a4.

Dynkyuu

PacnioznaBate (yHKIIMM u3ydeHHBIX BHIOB. [loka3biBaTh cXeMaTUYECKU
pacnoyiokeHue Ha KOOPJAMHATHOW IUIOCKOCTU TpadukoB (yHKUMMA Buaa: y = kx,

_ K )
y=hx+b,,y=ax’ +bx +c,y=x’y = Jx,y = B 3aBUCUMOCTH OT 3HA4eHHI

KO3((PHUITMEHTOB; OMUCHIBATh CBOMCTBA (DYHKITUH.

Crpoutb M M300paXkaTh CXEMATHUYECKH I'paQUKU KBAJAPATUUHBIX (PYHKIUH,
OIMKCHIBATh CBOWCTBA KBAJPATHUUHBIX (PYHKIUH O UX Tpaduxam.

Pacnio3naBaTh KBaJpaTHUHYIO PYHKIHIO IO GOopMyIie, IPUBOIUTH IPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHON XKU3HH, (PU3UKHU, TEOMETPHUH.

Apugpmemuuecxkan u ceomempuueckan npozpeccuu

Pacno3naBaTe apu(pMETHUYECKYI0O W TE€OMETPUYECKYIO MPOTrPECCUU IpH
pa3HbIX criocoOax 3aJaHusl.

BBINONHATL  BBIYMCIEHHS C HUCIOJIb30BaHUEM (GOPMYJ #-TO  YIEHA
apu(PMETUIECKON U Te€OMETPUUYECKON MPOrpecCcHil, CyMMbl MEPBHIX 7 YJIEHOB (C
OIMOPOi Ha CIIPABOYHYIO HH(POPMAILIHIO).

Pemate 3amauu, cBsA3aHHBIE C YMCIOBBIMU IOCJIEI0BATEILHOCTSIMUA, B TOM
quClie 33Jla4 U3 PEaTbHOM >KMU3HM (C MCIOJIb30BAHUEM KaJbKYJSATOpa, U(POBBIX
TEXHOJIOTUH).

[INTAHUPYEMBIE ITPE/IMETHBIE PE3VJIbTATBI OCBOEHUA

PABOYEM ITPOT'PAMMGBI KYPCA «I'EOMETPUST»

(ITO TOJAM OBYYEHU )

OcBoenne yueOHOro kypca «l'eomeTpus’» Ha ypOBHE OCHOBHOI'O OOILIEro
o0pa30oBaHUs JIOJDKHO OOECIeYMBaTh JOCTHKEHHUE CIEAYIOIIUX IPEIMETHBIX
00pa3oBaTeIbHbIX PE3YJIHTATOB:

7 KJIACC

Pacnio3HaBaTh UW3y4eHHbBIE TeOMETpUYeCKHEe (UTYpBl, ONPENENATh HX
B3aUMHOE pAacMOJOXKEeHHE, N300pakaTb T€OMETPUUYECKUE (DUTYpBI; BBINOIHSATH
YepTEeKU MO YCIOBUIO 3a1auyd. VI3MepsATh JIMHEHHBIE W YIJIOBBIE BEIMYMHBI.
PemaTe 3a/1aun Ha BBIYMCIEHUE JUIMH OTPE3KOB U BEJIUYHH YIJIOB.

Jlenate TpyOylO OLIEHKY JIMHEWHBIX U YTJIOBBIX BEJIMYMH MPEIMETOB B
peasibHOM KHU3HU, Pa3MEPOB MPUPOAHBIX O0BEKTOB. Paznuyarh pasmepbl ATHX
OOBEKTOB MO MOPSAKY BETUUHHBI.

Crpoutrh YepTeXH K TE€OMETPUYECKMM 3ajadaM (C MCHOJb30BaHUEM
CMBICJIOBOH OINOPBI: HABOSAUIME BOMPOCHI /WK aIrOpUTMa YUYEOHBIX AEUCTBU).

[Tonb3oBaThC MpU3HAKAMHU PABEHCTBA TPEYTOJIBHUKOB, HCIIOIb30BATh



MPU3HAKHN ¥ CBOMCTBA PaBHOOEAPEHHBIX TPEYTOIHLHUKOB MIPHU PEIICHUH 3a]1a4.
[IpoBOINUTH AOKA3aTEIBCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.
[Tonp30BaThCAd MpPU3HAKAMHM PABEHCTBA MPSAMOYTOJBHBIX TPEYTOJbHUKOB,

CBOWCTBOM  MEJWAaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPSIMOYTOJBHOTO

TPEYTrOJbHUKA, B PEIICHHUM TEOMETPUYECKUX 3a7ad (C HUCIOJIb30BAHUEM

3pUTEIBHON HATISAHOCTU U/UTU BEpOAIbHOM OIOPHI).

OnpenensaTs NApAIIETbHOCTh TMPSAMBIX C TMOMOIIBIO YIJIOB, KOTOPBIE
oOpazyeT ¢ HUMH cekyias. OnpeaessaTh MapauieIbHOCTh MPSMBIX C MOMOIIBIO
PaBEHCTBA PACCTOSIHUM OT TOYEK OJTHOM MPAMOU JI0 TOUEK JAPYTOr MPSIMOM.

Pemate 3a1aumn Ha kieTdyaToi Oymare.

[TpoBOIUTH BBIYKMCIICHUS U HAXOJUTh YHUCJIOBBbIE W OYKBEHHBIC 3HAYCHUS
YIJIOB B TEOMETPUYECKMX 3aJadyax C HCHOJIb30BAHUEM CYMMBI  YIJIOB
TPEYTOJbHUKOB ¥ MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TMIPH
MIEPECEUEHNH [IBYX IapaJUICIbHBIX MPSAMBIX CEeKyleu. Pemare mnpakTuyeckue
3a7]a4M Ha HAXOXKJICHUE YTJIOB.

HNmeTh npencraBieHUe 0 NOHATHE TEOMETPUUECKOTO MECTA TOUEK.

@opMyNIUPOBaTh OMPEJCICHUS OKPY>KHOCTH M KpyTa, XOpIbl U JHAMETpa
OKPY’KHOCTH, I0JIb30BATHCSA UX CBOMCTBAMU. Y METh NNPUMEHATH 3TU CBOMCTBA IIPH
pellIeHnH 3a7ay.

OpueHTUpOBaThCS B  TOHSATUAX: ONUCAHHAsA OKOJIO TPEYroJbHHUKA
OKPY>KHOCTb, LIEHTP OMUCAHHON OKpy>kHOCTH. OnepupoBaTh Ha 6a30BOM YpOBHE
(dbakTaMu 0 TOM, YTO OMCCEKTPHUCHI YIIOB TPEYTOJIbHUKA MEPECEeKaloTCs B OJHOM
TOYKE, U O TOM, YTO CEpPEIMHHBIE IMEPHEHAUKYISPBl K CTOPOHAM TPEYTOJIbHHUKA
[IEPECEKAOTCS B OJJTHOU TOYKE.

OpueHTHpPOBaTHCA B TMOHATUSAX W ONEpUpPOBaTH Ha Oa30BOM YpOBHE:
KacarelibHasg K OKPYXXHOCTH, T€OpEMa O MEPHEHIUKYJISIPHOCTA KACAaTEIbHOU W
paanyca, NpOBEAEHHOTO K TOUKE KaCaHUS.

NmeTp mpencTraBieHHE O MPOCTEUIINX TE€OMETPUUYECKMX HEPABEHCTB, MX
MPAKTUYECKOM CMBICIIE.

[IpoBOIUTH OCHOBHBIE TEOMETPUUECKHUE TTOCTPOEHUSI C TIOMOILBIO LIUPKYJIS U
JIMHEWKH.

8 KUIACC

Pacno3HaBaTe OCHOBHBIE BHJBl YETBIPEXYTOJBHUKOB, WX 3JIEMEHTHI,
II0JIB30BAThCSl UX CBOWCTBAMM MPHU PEIIEHUH I'€OMETPUUECKUX 3a/1a4.

OpHeHTHPOBATHCA B IOHATUN — TOYKU NIEPECEUECHHS] MEIUAH TPEYTOJIbHUKA
(LleHTpa Macc) B pelIeHrHU 3aj1ad.

Biianete noHATHEM CpeaHEN JTMHUU TPEYTrOJbHUKA U TPANECLHUH, TPUMEHATH
UX CBOMCTBA IPHU pELIICHHWM MNPOCTEUIINX TIeOMETpUYEeCKHX 3axad. Imers
npeacrtasiaeHue o reopeMe Dayeca U TeOpeEME O NMPONOPLMOHAIBHBIX OTPE3Kax,
NPUMEHATh UX JJsl PElIeHUs MPAKTHYECKHX 3a/1ay (C ONOpoM Ha 3pUTEIbHYIO
HarJsIHOCTb).

[TpumeHsATh NMpU3HAKK MOAOOUS TPEYTrOJAbHUKOB B PEIICHUHU HECIOKHBIX
F€OMETPUYECKUX 3a/1a4.

[Tonp3oBaTecst Teopemoil Iludaropa s pemieHUsT TE€OMETPUUYECKUX MU



MPAKTUYECKUX 3a/1a4.
Biagete mnoHATHAMHM CHUHYCA, KOCHMHYCa M TaHI€HCa OCTPOro yIJia

MPSAMOYTOJIBHOTO TPeyrojbHUKA. 110b30BaThCsl 3TUMU MOHATHIAMU ISl PELICHUS

MPAKTUYECKUX 3a/1a4 (IIpU HEOOXOJUMOCTHU C OMOPOM HA AITOPUTM IPABUIIA).

Boruucnare  (pa3nuuHbiMM - criocoO0amu) (C  OMOpPOMl HaA CHPaBOYHYIO
MH(pOpPMAIMIO) IUIOIIAAb TPEYTrOJdbHUKA M IUIOWIAAM MHOTOYTOJBHBIX (QUIYp
(MonB3ysCh, TIe HEOOXOIUMO, KABbKYIATOpOM). [IpuMeHATh NoJly4eHHbIE YMEHHUS
B IIPAKTUYECKUX 3aJadax.

Brnanerp NMOHATHSMM BOMCAHHOTO M LEHTPAJbHOIO YIJja, HCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriaX, yriax MeXay XOpAaMH (CEKYIIMMH) U YIJIe MEXKIY
KacaTeJIbHOW U XOPJIOM MPU PELICHUH MMPOCTEUIINX TEOMETPUUYECKUX 3a]a4.

BiiageTs NOHATHEM ONMCAHHOIO YETBIPEXYTOJIBHHUKA, IPUMEHATH CBOMCTBA
ONKMCAHHOTO YETHIPEXYTOJIBHUKA IIPU PELIEHUH IPOCTEHIINX 3a/1a4.

[IpuMEHSTh MOJTYyYEeHHbIE 3HAHUSI HA MPAKTUKE — CTPOUTh MAaT€MaTUUYECKHE
MOJIEJIN JUIS 3a/1a4 PeAIbHOW JKU3HU U MTPOBOJUTH COOTBETCTBYIOLIUE BHIYMCIICHHUS
C NOPUMEHEHUEM MOAOOUS W TPUTOHOMETPHUH (MONB3YSACh, I/I€ HEOOXOIUMO,
KAJIbKYJIITOPOM).

9 KUIACC

3HaTh TPUTOHOMETPpUUECKHE (YHKIMU OCTPBIX YIJIOB, HAaXOAUTh C UX
MOMOIIBIO PA3IMYHBIE 3JIEMEHTHI MPSMOYTOJIBHOTO TPEYTOJIbHUKA («pEIICHHE
IPSIMOYTOJIbHBIX TPEYTOJIBHUKOBY). HaxoauTh (C MOMOIIBIO KaTbKYJISITOPA) ATUHBI
U YTJIBI JUTSI HETAOJIMYHBIX 3HAYCHUH.

[Tonb3oBaThest popmMysiaMu MPUBEACHHUSI 1 OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM i1 HAXOXKJICHHS COOTHOIIEHUH MEXAY TPUTOHOMETPUUYECKUMU
BEITMYMHAMU (C OMOPOH Ha CIPABOYHYIO WH(HOPMAITHIO).

Hcnonp30BaTh TEOPEMBI CUHYCOB U KOCUHYCOB JIJI1 HAXOXKACHUS Pa3IMUHbBIX
AJIEMEHTOB TPEYrOJIbHUKA («pElIeHUE TPEYroJbHUKOBY»), MPUMEHSTh HUX MpHU
pelIeHNH MPOCTEUIIINX TEOMETPUUECKUX 3a/1au.

Brnanerp noHATHAMHM — TmipeoOpa3oBaHUs  TOAO0OHS, COOTBETCTBEHHBIX
AJIEMEHTOB MO00HBIX puryp. [1onp30BaThCSI CBOMCTBAMHU MOI00MS MPOU3BOJIBHBIX
buryp, ymMeTb BBIUHMCISITH JJIMHBI U HAXOJWUTh YIJIbI Y MOA00HBIX ¢uryp (1o
ANropuTMy y4eOHBIX JedcTBuid). [IpuMeHsTh CBOMCTBA MOA00MS B MPAKTHUYECKUX
3a/layax. YMeTb MPUBOAUTH MPUMEPHI MOJOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonb3oBaThcsi TeopemMaMu (IO BU3YaJIbHOM OMOpPE) O MPOU3BEIICHUU
OTPE3KOB XOPJ, O MPOU3BEACHUU OTPE3KOB CEKYIIUX, O KBAaJpaTe KacaTeIbHOM.

[Tonbp30BaThCS BEKTOpAMH, MOHUMATh WX T€OMETPUUYECKUNA W (HU3UUECKUIN
CMBICII, TIPUMEHSATh WX B PEHICHUHW TEOMETPUYECKHX U (PU3MYECKHUX 3ajad.
[IpuMeHSTh CKaJSIPHOE MPOU3BECHUE BEKTOPOB ISl HAXOXKICHUSI IJIMH U YTJIOB.

[Tonp30BaThCs METOAOM KOOPJIMHAT HA IUIOCKOCTH, NPUMEHATH €ro B
pEIEHUH TeOMETPUUYECKUX U MPAKTUYECKUX 3a7a4.

Branerp MOHATUSIMH MPAaBUIBHOTO MHOTOYTOJIBHUKA, JJIUHBI OKPYKHOCTH,
JUIMHBI JYTH OKPY>KHOCTH M PaJMaHHON MEpbl yIria, YMETh BBIYMCIISITH IUIOLIAb
Kpyra u ero yacted (c omopod Ha chpaBouHylo uHbopmainuw). [IpumeHarTs
NOJIyYEHHBIE YMEHHUS B IPAKTUYECKUX 3a/1ayax.



Haxoauth ocu (WM LEHTPBI) CUMMETPUU (PUTYpP, MPUMEHATH JBUKCHHUS
IJIOCKOCTH B MPOCTEMIINX CITyYasix.

[TpuMeHATh MONMyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTHh MaTeMaTUYECKUE
MOJIENIN JUIS 3a/1a4 PEAIbHOM JKU3HU U MTPOBOJUTH COOTBETCTBYIOLIUE BHIYMCIICHHUS
C NPUMEHEHHEM MOJ00HMS M TPUTOHOMETPUUECKUX (PYHKIUH (MOJB3YSACh, T
HEO00XO0IUMO, KATBKYISITOPOM).

[INTTAHUPYEMBIE ITPEAMETHBIE PE3VYJIbTATBI OCBOEHU A

PABOYEN ITPOI' PAMMBI KYPCA «BEPOSITHOCTb 1 CTATUCTUKA

(ITO TOAAM OBYYEHUA)

[IpenMeTHble pe3yabTaThl OCBOEHHUS Kypca «BeposTHOCTh U CTaTUCTUKA» B
7-9 kiaccax xapakTepu3yrTCs CIECIYIOMUMI YMEHUSMH.

7 KIIACC

Yurare uH(OpMaLMIO, NPEACTABICHHYIO B TaOJIMLAX, HA JUarpaMMax;
NPEACTABIATh JAaHHbIE B BUJE TaOJHI, CTPOUTh JUArpaMMbl (CTOJOMKOBBIE
(ctonbyaTeie) W KpPYroBble) IO MacCHUBaM 3HAauYe€HH (C HCMOJIb30BaHUEM
3pUTEIBHON HATISAHOCTU W/UIU BEpOATTbLHOM OIOPHI).

OnuceiBaTh UM  UHTEPHPETUPOBATH  pEANbHbIE  YHUCJIOBBIE JAHHBIE,
Ipe/ICTaBlICHHbIE B TaOMMIIAX, HA [UarpaMmax, rpadukax.

OpueHTHpPOBaThCA B MOHATUAX M ONEPUPOBATH UMHU Ha 0a30BOM YPOBHE:
cpenHee apupMeTHYecKoe, MeauaHa, HauOojblllee W HaUMEHbIIEe 3HAYCHHS,
pa3zmMax.

NmeTp mnpencraBiieHUME O CIIy4YalHOM M3MEHUYMBOCTH Ha IPUMEpPAX ILIEH,
¢bu3nyeCKuX BEIUYMH, AHTPOIIOMETPUYECKUX IAHHBIX; UMETh INPEACTABICHUE O
CTaTUCTUYECKOU YCTOUUNBOCTH.

8 KVIACC

W3Bnekats U mpeoOpa3oBbIBaTh MH(OpPMAINIO, MPEJICTABICHHYIO B BUJE
Ta0aull, Juarpamm, rpauKoB; MPEACTABIATh JaHHBIC B BHUJIE€ TAOJUII, [UarpaMm,
rpaduKoB.

OnuceiBaTh IIOCJAE€ COBMECTHOI'O aHajiM3a JaHHbIE C  IIOMOIIBLIO
CTATUCTUYECKUX TOKa3aTeJIeh: CpeHUX 3HAYCHUW W Mep pacceuBaHMs (pa3Max,
JUCTIEPCUS U CTAaHJAPTHOE OTKJIOHEHHUE).

HaxoauTh 4acTOTHl YHCIOBBIX 3HAUEHHUH M YaCTOTHI COOBITHI, B TOM YHCIE
1o pe3yibTaTaM HM3MEpPEeHHM W HaONIOACHUN (C HCIOJIB30BAaHUEM 3PUTEIBHOMN
HaIJISJHOCTH M/WIK BepOaabHOM OIOPHI).

HaxomuTe BepOsITHOCTH CITy4alHBIX COOBITUH B OIBITaX, 3HAas BEPOSATHOCTHU
AJIEMEHTAPHBIX COOBITUHA, B TOM UYHCIE€ B ONBITAX C PABHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSAMM (C UCTIOIB30BAHUEM 3PUTEIIBHON HATJISIIHOCTU W/WJIU
BEpOAIbHON OMOPBI).

Nmeths mpencraBieHue O Trpa@UUecKUx MOJENAX: ACPEeBO CIydailHOTO
AKCIIEPUMEHTA, TUarpaMMBbl Diliepa, YUCciaoBas npsmasi.

OnepupoBaTh MOHITUSMH Ha 0230BOM YPOBHE: MHOXECTBO, IMTOJIMHOXKECTBO;
BBITIOJTHATh ~ OTEpallid  HaJl MHOXECTBaMH: OOBEIUHEHHUE, TepeceucHue,



JOTIOJIHEHHE; MIEPEUUCIIATH SJIEMEHThl MHOXKECTB; MPUMEHSITh CBOMCTBA MHOKECTB
(C UCTI0JIB30BAHUEM BU3YaJIbHOU OIOPHI).

Nwmets mipencTaBienne o rpauaeckoM MpeACTaBICHIE MHOXKECTB U CBsI3eH
MEXJly HUMU JJIsI OMKUCAHUSI TIPOILIECCOB U SIBJICHUN, B TOM YMUCIIC MPU PEIICHUN
3a/1a4 U3 APYruxX yuyeOHBIX MPEIMETOB U KYPCOB.

9 KUIACC

M3Bnekath W mpeoOpa3oBbIBaTh HHQPOpMAIUIO, MPEJICTABICHHYIO B
pa3NUYHBIX HMCTOYHMKAX B BUJIE TAaOIUL, auarpamMm, TpaduKoB; MPEICTaBISATh
JaHHBIE B BUJI€ TaOJHII, TUarpaMm, rpapuKoB.

Pemate mpocrelimue 3amayn OpraHU30BaHHBIM MEepedOpoOM BapHUaHTOB, a
TaKXXe C UCIOJIb30BAaHNEM KOMOMHATOPHBIX MPABHII U METOJIOB.

HNmeTth mpencraBieHue 00 OMHCATENbHBIX XapaKTEPUCTHUKAX I MACCUBOB
YHUCJIOBBIX JJAHHBIX, B TOM YHCJI€ CPEJIHUE 3HAYEHUS U MEPBI PACCEUBAHUS.

HaxonuTth 9acTOTHI 3HAYEHUI W YaCTOTHI COOBITHS, B TOM YHCIIE TIOJIB3YSChH
pe3yibTaTamMu TPOBEAEHHBIX HW3MEpPEHUW U HaOmojeHuid (C omopoil Ha
CIIPaBOYHYIO UH(POPMAITHIO).

HaxoauTh BEpOSTHOCTU CIy4allHBIX COOBITHUN B M3YyYEHHBIX OMBITaX, B TOM
YUCJI€ B OIBITaX C PaBHOBO3MOXXHBIMHU 3JIEMEHTapPHBIMU COOBITHUSIMH, B CEPHUIX
UCIIBITAHUIN JIO TIEPBOTO yCIeXa, B CEpUsAX UCIbITaHui bepHyu.

NmeTp mnpencraBiieHHE O CIIy4yalHOM BEJIMYMHE W O PacHpeicsieHUU
BEPOSITHOCTEN.

Nmethb mpeacTaBieHre O 3aKOHE OOJBIIMX YHCET Kak O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHOW M3MEHYMBOCTH M O POJIA 3aKOHA OOJIBIIMX YHUCET B

MPUPOJIE U OOIIECTRBE.
TeMaTuyeckoe NJIAHKPOBaAHUE

HasBanmue pa3saena KoimuectBo KoimuecTBo
4acoB K/p
7 kaacc

JIuneliHOe ypaBHEHHE C OAHOU 15 1
MIePEMEHHOMN

[{eJible BBIpaXEHHUSI 50 4
DOyHKIMHU 12 1
Cucrembl TMHEUHBIXYPABHEHUN € 18 1

JABYMs IICPEMCHHBIMU

[ToBTOpEeHME 7

HUTOI1rO 102 8
8 ki1ace

ParmonanbHbIE BBIpAXKEHHUS 43

KBaznpaTHbIe KOpHH. 24 1

JlelicTBUTENbHBIC YHCTIa
KBagparHble ypaBHEHHUSI. 25 2
Hrorosoe noBropeHue Kypca 10 1
aJIreOpsI




Htoro 102 7
9 k1ace
HepaseHcTBa ¢ 01HOM IEPEMEHHOM.
CucrteMbl HEpaBEHCTB 16 1
Cucrembl ypaBHEHUI 15 1
UwuciioBbie GyHKIMH 25 2
[Iporpeccun 16 2
DneMeHTbl KOMOMHATOPUKH, 1
CTaTUCTUKU U TEOPUH BEPOATHOCTEN 12
HTorosoe noBTOpeHHEU MOArOTOBKA 18 2
K 9K3aMEHY
HTroro 102 9
HTroro 306 24







