MHMHMCTEPCTBO IMPOCBEIEHUS POCCUICKOU ®EJEPALINU

MunucrepceTBo o6pa3zoBanus CTaBpono/ibCKOro Kpasi

anaB.ﬂeHne 06p33032HHH AJMHHHCTpPaALHH MHHEpﬂJlOBO}lCKOFO

PACCMOTPEHO

Metoaudeckoe
o0beIMHEHHE yYUTeNIeH
€CTECTBEHHO -
MaTeMaTU4ecKoro nuKia

Q]r)c&.be&

IToxano H.A.

[Tporoxon Nel ot «30»
082023 r.

sy

ropoacKoro okpyra

MBOY COII Ne 8 c. J/leBokymka

COI'NTACOBAHO YTBEPXJEHO
3amecTuTeNnb aupekropa Jupekrop MBOVY
no YBP COILINe8 c. JleBokymKa

V278

4

PeGuxosa T.H. { Kopo6osa EE
[Tporoxon Nel ot «30» ITpuka3 Nel ot «31» 082023r.
082023 r.

KAJIEHIAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

(ID 356125)

y4eOHoro Kypca «Marematuka»

JUTs o0yJaromuxcs 5-6 KiaccoB

c. Jleokymka Munepanosoackoro I'O, 2023



IHosicHuTeIbHASA 3aNUCKA.

[IporpamMma mo maTematwke A oOydarommxcs 5—9 KiaccoB pazpaboTaHa HAa OCHOBE
®dI'oC 0O00. B nporpamMmme nmo MaTeMaTHKE YYTEHbI UJIEH U MOJIOKEHUSI KOHIIEIIIUA PAa3BUTHS
MareMaTHueckoro odpasosanus B Poccuiickoit denepanuu.

[IpenMerom MaTeMaTHKU SBISIOTCS (QyHIaMEHTalIbHbIE CTPYKTYPHI HAILIETO MHUpa — MPO-
CTPaHCTBEHHBIC (POPMBI U KOJTMYECTBEHHBIC OTHOIMIEHUS (OT MPOCTEHININX, YCBAUBAEMbIX B HETIO-
CPEICTBEHHOM OIIBITE, 0 JOCTATOYHO CIIOKHBIX, HEOOXOAUMBIX IS Pa3BUTHUS HAyUHBIX U MPHU-
KIIQJHBIX HJei). MaremMaTiudeckune 3HaHMs 00SCIIeYnBalOT MOHUMAHKE IPUHITUIIOB YCTPOHCTBA U
UCIIOJIb30BAaHUSI COBPEMEHHOW TEXHUKU, BOCIIPUATHE U MHTEPIPETALUIO COLUATBHON, S3KOHOMHU-
YEeCKOM, TOJUTHIECKOH MHGPOPMAIUH, JAIOT BO3MOXKHOCTH BBITIONHSATH PAacUYEThl M COCTABIIATH
QITOPUTMBI, HAXOJUTh U MPUMEHATH (DOPMYIIbI, BIIAJIETh MPAKTUUECKUMU MPUEMaMHU IT€OMETPHU-
YECKUX U3MEPEHUH U TIOCTPOSHUH, YNTATh HHPOPMAIIHUIO, TIPEJCTABICHHYIO B BUJE TAOJHII, Tra-
rpaMM U rpaUKOB, KHUTh B YCIOBHUSIX HEONpEAeNEHHOCTH U MOHUMATh BEPOSATHOCTHBIN Xapak-
Tep CIy4YailHBIX COOBITUH.

N3yuyenune matemaTuku GopMUpyeT y 00ydaromnuXxcsi MaTeMaTUYeCKUIl CTUITb MBILIUICHHUS,
MIPOSIBIISIIONIUICS B OINpPENCICHHBIX YMCTBEHHBIX HaBblkax. OOydaromuecss OCBaWBAIOT TaKHE
OpUEMBI U METO/bI MBIILJICHUS, KAK MHIAYKIHS U JeAYKLHs, 0000IIeHHe U KOHKPETH3aIHs, aHa-
T3 U CUHTE3, KIacCU(UKAIMA U CUCTeMaTH3alus, adbcTparupoBanue u aHamorus. OObeKTh Ma-
TEMaTUYECKUX YMO3AKIIOUCHHH, paBuiia UX KOHCTPYHPOBAHUS PACKPBIBAIOT MEXaHHU3M JIOTH-
YECKHUX TOCTPOCHUH, CIOCOOCTBYIOT BBIPAOOTKE yMEHUsSI (OPMYIMPOBaTh, 0OOCHOBBIBATE H J0-
Ka3bIBaTh CYXKICHHs, TEM CaMbIM Pa3BUBAIOT JOTHYECKOE MbIIUIeHUE. V3yueHue mareMaTuku
obecrieunBaeT (GOPMHUPOBAHUE AITOPUTMUICCKON KOMITOHCHTHI MBIIUICHUS W BOCITUTAHUE yMeE-
HUH JEHCTBOBATH MO 33/IaHHBIM AITOPUTMaM, COBEPIIIEHCTBOBATH U3BECTHBIEC U KOHCTPYUPOBATH
HOBBIE. B mporiecce penienus 3a1a4 — OCHOBOM y4eOHOH JEATEIEHOCTH Ha YPOKaX MaTeMaTHKH —
pa3BUBAIOTCS TBOPUECKAS U MPUKIIATHAS CTOPOHBI MBIIILICHUS.

OOyuenne mMaTeMaTHKe JaET BO3MOKHOCTh Pa3BUBATh Y 0OYYAIOIINXCS TOYHYIO, PALlHO-
HAJIbHYIO U MH()OPMATHUBHYIO peub, YMEHHE OTOUpaATh Hanbosiee MOAXOMANINE SI3bIKOBbIC, CUM-
BOJIMYECKHUE, TpaUUecKre CPeICTBA JIJIsl BRIPAKCHHS CY)KJICHUN M HATJISITHOTO WX MPEACTaBIIe-
HUSL.

[Tpu M3y4eHNn MaTEMaTHKH OCYIIECTBISIETCS 00IIee 3HAKOMCTBO C METOJAAMH TTO3HAHHSI
JNEHCTBUTENLHOCTH, MPEACTABICHUSIMHU O MPEAMETe U METOJaX MaTeMaTUKU, UX OTIIMYUU OT Me-
TOJIOB JIPYTMX €CTECTBEHHBIX U TYMAHUTAPHBIX HAYK, 00 OCOOEHHOCTSAX MPUMEHEHHUS MaTeMaTH-
KW JIJIS PENICHHSI HAyYHBIX M MPHUKJIATHBIX 3a/1a4. [[pUOPUTETHRIMU METISAMU OOYICHHS MaTeMa-
TUKE B 5—9 Kiaccax sIBISIFOTCS:

(dhopMHpOBaHHE TICHTPAIBHBIX MAaTEeMAaTHYCCKUX TOHATUN (YHCIIO, BEIIMYUHA, TE€OMETPH-
yeckas (urypa, nepeMeHHas, BEpOATHOCTb, (YHKIHUS), 00ECIEUNBAIOIINX MPEEMCTBEHHOCTh U
NEePCIEeKTUBHOCTh MaTEMaTHUYECKOTO O0pa30BaHMs OOy4arolIMXcs; MOJABEIECHUE O0y4YaroLUXCs
Ha JJOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3U MaTeMaTUKU U OKPYKAIOIIEr0 MUPAa,
MOHMMAHUE MaTeMaTHUKH KaK 4acTH OOIIeH KyIbTYphl YEIOBEYECTBA; PA3BUTHE MHTEIUICKTYalb-
HBIX M TBOPUYECKHUX CIIOCOOHOCTEW OOydaroluxcs, MO3HaBaTEeNbHON aKTHMBHOCTH, HCCIEIOBa-
TEIBCKUX YMCHHM, KPUTHYHOCTH MBIIIICHUS, HHTEpPeca K N3YUCHHIO MaTeMaTHuKH, (popMupoBa-
HUEe (QYHKIIMOHAFHOW MAaTeMaTHYeCKOW TPaMOTHOCTU: YMEHUSI PAclO3HABATh MPOSBICHHS Ma-
TEMaTHYECKHUX IMOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B PEATBHBIX KHU3HECHHBIX CUTYAITUAX U
IPU U3YYCHUU JAPYTUX y4EOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
(GopMyIMpPOBaTh WX HA S3bIKE MAaTeMaTHKW M CO3/I1aBaTh MAaTeMaTHYECKUE MOJICTH, PUMEHSThH
OCBOGHHBIM MaTeMaTHYeCKHUI ammapaT IJs pemieHus] MPaKTHKO-OPUEHTUPOBAHHBIX 3a]ad4, WH-
TEPIPETUPOBATH U OICHUBATH TIOJTYyUCHHBIC PE3yIbTATHI.

OcHOBHbBIE TUHUU COAEPKAHMS MPOTPaMMBI 10 MaTeMaTuke B 5-9 kmaccax: «Yucna u
BBIYHCIICHUS», «ANTeOpa» («AnreOpandeckue BBIPOKEHUS», «YPABHEHHS U HEPaBEHCTBAY),
«Dynk1uny, «'eometpus» («'eomerpuyeckue GUTypsl U UX CBOMCTBa», «M3MepeHue reomet-
PHUYECKUX BEIHYNHY»), «BeposATHOCTh M CTaTHCTHKAY. JJaHHBIC TMHUH Pa3BUBAIOTCS Mapalielib-



HO, Ka)KJ1asl B COOTBETCTBHH C COOCTBEHHOM JIOTUKOM, OJTHAKO HE HE3aBUCUMO OJIHA OT JIPYroM, a
B TECHOM KOHTAaKTE€ ¥ B3aUMOJICHCTBUHU.

Copep:xanue mporpaMMbl 0 MaTeMaTHKE, paclpeaenéHHoe Mo rogaM o0yueHus, CTpyK-
TYpUPOBAHO TaKUM OOpa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHIUIHAIBLHBIM BOIPOCaM O0yda-
IolMecs 00palaIuch HEOAHOKPATHO, YTOOBI OBJIaJICHUE MATEMAaTUYECKUMU OHIATUSAMU U HAaBBI-
KaMH OCYIIECTBIISUIOCH TMOCIIEIOBATENILHO U TIOCTYIATENbHO, ¢ COOMIOACHUEM PUHIIUIIA TPEEM-
CTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYAINUCH B OOILYI0 CUCTEMY MaTEeMAaTUYECKUX MPEICTaBICHUM
00yJaromuxcs, pacmupsis U yriayossis e€, o0pa3ys IpOYHbIE MHOKECTBCHHBIE CBSI3U.

B cootBerctBuu ¢ ®I'OC OOO maTemaTuka sSBIsETCS 00s3aTEIbHBIM YU4EOHBIM IIPEIMeE-
TOM Ha YpPOBHE OCHOBHOTro oOmiero oopasoBanus. B 5-9 kiaccax Maremaruka TpajaUIIMOHHO
M3Yy4aeTcsl B paMKax CIEIYIOIIHNX Y4eOHBIX KypcoB: B 5—6 kiaccax — Kypca «MaTtemaTukay, B 7—
9 xmaccax — KypcoB «AnreOpa» (BKIIIOYasi JIEMEHTBhI CTATHCTUKH W TEOPUH BEPOSTHOCTEH) U
«"eomeTrpus». IIporpammoii Mo MaTeMaTHKE BBOJIUTCS CaMOCTOSATEIbHBIN y4ueOHBIH Kypc «Be-
POSITHOCTH M CTATUCTHKAY.

OO111ee ynCiI0 YacoB, pEeKOMEHIOBAHHBIX ISl U3Y4YE€HUs MaTeMaTUKu (0a30BbIil YpOBEHb)
Ha YpOBHE OCHOBHOTO 00111ero o0pa3zoBanus, — 952 daca: B 5 kiacce — 170 yacoB (5 yacoB B He-
nento), B 6 kiracce — 170 gacoB (5 yacoB B Heneno), B 7 kitacce — 204 vaca (6 4acoB B HEJIEHI0), B
8 kiacce — 204 yaca (6 yacoB B Hezieln0), B 9 kiacce — 204 yaca (6 4acoB B HEJEINIO).

N3yyeHne MaTeMaTHKHU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMsI HANPaBICHO Ha J0-
CTHKEHUE OOYYArOIIMMUCS JINYHOCTHBIX, METAIPEIMETHBIX U MPEJAMETHBIX 00pa30BaTEIbHBIX
PEe3yIbTaTOB OCBOCHUS YIEOHOTO IIPEeAMETa.

JIM4HOCTHBIE Pe3yJIbTATBI OCBOCHUS IIPOrPaMMBbI TI0 MaTEMaTHKE XapaKTEePU3YIOTCS:

1) NaTPUOTUIECKOCBOCITUTAHUE!

NpPOSIBIICHUEM HWHTEpeca K MPONUIOMY M HACTOSIIEMY POCCHHUCKOW MaTeMaTHKH, IICH-
HOCTHBIM OTHOIIICHUEM K JOCTHXCHUAM pOCCI/If/'ICKI/IX MaTEMATUKOB U pOCCHﬁCKOﬁ MaTeMaTu4de-
CKOM IIIKOJIBI, K MCTIOJIb30BAHUIO 3TUX JIOCTI)KEHHI B IPYTUX HayKax M NPUKIAIHBIX chepax;

2) TpaXX1aHCKOE U JYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINOJHEHUIO 0053aHHOCTEH IpaskAaHnHA U pealn3aluu ero npas, npei-
CTaBJICHHEM O MaT€MaTHYECKHX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHHI,
npoleyp I'paXJIaHCKOro oO0IecTBa (HampuMep, BbIOOPHI, OMPOCHI), TOTOBHOCTBIO K 00CYyX/1e-
HUIO 9TUYECKUX MPOOJIEeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTH)KEHUHN HayKu, 0CO-
3HAHUECM BAXKHOCTHU MOPAJIbHO-3THYCCKUX IPUHIUIIOB B JCATCIBbHOCTH y‘léHOFO;

3) TpyI0BOE BOCIIMTAHUE:

YCTAaHOBKOM HAa AaKTMBHOE y4YaCTHE B PELICHUM IPAKTUYECKUX 3a7a4 MATEMaTH4YECKON
HalpaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTU MaTEMAaTHYECKOro 0O0pa3oBaHMs Ha MPOTSHKEHUM BCEi
JKU3HH JIJIs1 YCTICIHON TTPO(EeCCHOHATbHON ACSITENHHOCTH U PA3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M MOCTPOEHHEM WHAMBUIYAIbHOM TPaeKTOpUU OOpa30BaHUS M KU3HEH-
HBIX TUIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) scTeTndecKoe BOCIIUTaHHE: CIOCOOHOCTBIO K 3MOIIMOHAILHOMY U 3CTETUYECKOMY BOC-
MMPUATHUIO MATEMATHYCCKUX 06’[)eKTOB, 3aaa4, peIHeHI/Ifl, paCCYX(HeHHﬁ, YMCHHIO BUACTh MaTCMa-
THYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) [IEHHOCTHHAYYHOT OMIO3HAHUSI:

OpHEHTAaIel B JIEATEITbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4HBIX MpeACTaBIECHUH 00
OCHOBHBIX 3aKOHOMCPHOCTAX pa3sBUTHUA YCIIOBEKA, IIPHUPOALI U O6HI€CTB3, IIOHUMAaHHUEM MaTceMa-
TUYECKON HayKu Kak cepbl YeIIOBEUECKOW NeATeNbHOCTH, HTANOB €€ Pa3BUTUS U 3HAYMMOCTHU
IJI pasBUTHA OUBUIIM3AlUN, OBJIAACHUEM SA3BIKOM MAaTCMATHKU U MaTeMaTHYeCKOH Ky.]'IBTypOI\/'I
KaK CpeJICTBOM IO3HAHUS MUPA, OBJIAJCHUEM MPOCTEHITMMH HaBBIKAMHU HCCIIE0BATENBCKOM J1e-
ATCIBHOCTH,

6) ¢u3nueckoe BocuTaHue, OPMHUPOBAHUE KYJIBTYPHI 310POBbSl U 3MOIIMOHAIBLHO-
ro Gyarononxy4us:



TOTOBHOCTBIO MPUMEHSTh MaTeMaTHUECKHUE 3HAHUSI B UHTEPECAX CBOETO 3/I0POBBS, BeJle-
HUS 370pOBOro 00pa3a >KM3HHU (340pOBOE MUTAaHKUE, COANAaHCUPOBAHHBIM PEXXUM 3aHATHIA U OTbI-
xa, peryispHas Qu3nyeckas aKTUBHOCTb), c(hOPMHUPOBAHHOCTHIO HaBbIKa pedIeKcuu, MpU3Ha-
HHUEM CBOETO MPaBa Ha OIIMOKY M TaKOTO JKe MpaBa JIPYroro YeIoBeKa;

7) SKOJIOTUYECKOE BOCITUTAHHE:

OpHEHTAaIell Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHUU I PeLIeHHs 3a]ad B 00JacTu
COXPAHHOCTH OKpY’Kalollel Cpefibl, TUIAHUPOBAHUSI MOCTYIIKOB U OLIEHKHM UX BO3MOXHBIX I10-
CJICZICTBUH TSI OKPY’>KAIOIIEH Cpeibl, 0COZHAHUEM III00ATBHOTO XapaKTepa AKOJOTHIECKUX MPO-
0JieM U myTel uX peleHus;

8) ajanTanus K U3MEHSIOMMCS YCIOBHSIM COLIMAJIBHOM U IPUPOJAHOM CPEblL:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIIOBUSAX HEOIPEIEIEHHOCTH, MOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 IMPAKTUUECKYIO JESITEIbHOCTb, B TOM YMCJIE YMEHUE YUUTBHCS y JIPYruX
Jrofiel, mpuoOpeTaTh B COBMECTHOM JI€ATEIbHOCTH HOBBIC 3HAHUS, HABBIKU U KOMIIETCHIIMH U3
OTIBITA IPYTHUX;

He00XO0IMMOCThIO B ()OPMUPOBAHUHU HOBBIX 3HAHUI, B TOM 4yucie GOPMYJIUPOBATH UJIEH,
MOHATHS, TUMIOTE3bI 00 OOBEKTaX M SIBICHHUSIX, B TOM YHCJIE paHee He M3BECTHBIX, OCO3HABAThH
neduIUTh COOCTBEHHBIX 3HAHUHN U KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIIPHHUMATh CTPECCOBYIO CHTYa-
IIUIO KaK BBI30B, TPEOYIOMIMI KOHTPMEDP, KOPPEKTUPOBATh IPUHUMAEMbIe PEIICHUS U JeHCTBUS,
(bopMyIHPOBATH M OIICHUBATH PUCKHU H MOCIEICTBH, (HOPMUPOBATH OIIBIT.

B pesynbraTe ocBOEGHUS MPOrpaMMBbl TI0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO 0OIIEro 00-
pa3oBaHus y oOyuyarorierocsi Oyayr copMupoBaHbl MeTanpeaIMeTHbIe Pe3yJabTaThl, XapaKTe-
PHU3YIONIUECS OBJIaJICHUEM YHUBEPCAIBHBIMU MO3HABATECIBHBIMU JCHCTBUSIMHE, YHHBEPCAIbHBIMU
KOMMYHHKATHBHBIMH JICHCTBUSIMHU M YHUBEPCAIBHBIMH PETYISTHBHBIMH JICHCTBUSMHU.

YHuBepcanbHbIE TO3HABATENbHBIE JEHCTBUS 00eCcreynBa0T (OpMUpPOBaHHE 0a30BBIX KO-
THUTUBHBIX MPOIECCOB 00Oydaronmxcsi (OCBOCHHE METOJOB IIO3HAHUSI OKPY)KAIOLIET0 MHpA,
MIPUMEHEHHUE JIOTHYECKHX, HCCIISIOBATEIILCKIX OIepaliii, yMeHui padboTtaTth ¢ nHpOpManuei).

VY obyuvaromerocs OyayT cGopMHUpOBaHBI CleAyromue 0a30BbIe JIOTMUECKUE NEHCTBUS
KaK 4acTh YHUBEPCAIbHBIX TIO3HABATCIILHBIX YUCOHBIX JACHCTBUI:

BBISIBJIATh U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKK MaTEMaTHYECKUX OOBEKTOB, ITO-
HSTHIA, OTHOILICHUIA MEX]y OHITUSIMH, (OPMYJIUPOBATH OMPEICIICHUS TIOHATHIA, yCTaHABIUBAThH
CYIIIECTBEHHBIN MPU3HAK KiIacCH(PUKAIIMKN, OCHOBAHUS i 00OOIIEHUS U CPaBHEHUS, KPUTCPUH
MIPOBOJIUMOTO aHAJIN3a; BOCIIPUHUMATH, (DOPMYIHUPOBATh M MPEOOPA30BBIBATH CYXKICHUS: YTBEP-
JUTETbHBIC U

OTpHIIATENIbHBIC, CTMHUYHbBIC, YACTHBIC U OOIINE, YCIOBHBIC, BBISIBIATh MATEMATHUECKUE
3aKOHOMEPHOCTH, B3aMMOCBSI3H M MPOTUBOPEUns B (haKkTaX, JaHHBIX, HAOIIOCHHUIX U YTBEPXK/Ie-
HUSX, MpeajaraTh KPUTEPUH JUTS BBISBICHUS 3aKOHOMEPHOCTEH M TPOTHBOPEYHMIA; MPOBOIUTH
BBIBOJIbI C MCITOJIb30BAHUEM 3aKOHOB JIOTUKH, JACIYKTUBHBIX W WHIYKTHBHBIX YMO3aKIIOYCHUH,
YMO3aKJIIOYCHUH TI0 aHAJOTHHU; pa30uparh JOKa3aTelbCTBA MATEMAaTHYECKUX YTBEPIKICHUIN
(IpsIMBbIE W OT MPOTHUBHOTO), MMPOBOUTH CAMOCTOSATEIHLHO HECIIOXKHBIC JOKa3aTelIbCTBA MaTeMa-
TUYECKUX (DaKTOB, BBICTPAWBATh apryMEHTAIINIO, IIPUBOIUTH PUMEPBI U KOHTPIPUMEPHI, 000C-
HOBBIBaTh COOCTBEHHBIE PACCYKICHUS;

BBIOMPATH CIOCOO pelieHus: ydeOHOW 3a7auu (CpaBHMBATh HECKOJBKO BAPHAHTOB pellle-
HUS, BEIOUPATh HAHOOJIee MOIXOISIINI ¢ Y4ETOM CaMOCTOSTEIBHO BBIJCICHHBIX KPUTEPHEB).

VY obyuaromierocs 6yayT copMUpOBaHBI Clieyomne 0a30BbIe UCCIIEOBATENLCKUE ICH-
CTBHSI KaK 4aCTh YHUBEPCAIbHBIX [TO3HABATEIbHBIX YIEOHBIX JCHCTBHIA:

MCIIOJIB30BaTh BOMPOCH KaK HCCICIOBATEIbCKHI MHCTPYMEHT IMO3HAHHS, (OPMYIUPO-
BaTh BONPOCHI, (DUKCHPYIOIINE MPOTUBOPEUHE, TPOOIEMY, CAMOCTOSATEIIPHO YCTaHABIUBATEL MC-
KOMOE ¥ JJaHHOE, (HOPMHUPOBATH THIIOTE3Y, APTYMEHTUPOBAThH CBOIO TMO3UIHI0, MHEHHE;



IIPOBOJUTH 110 CAMOCTOSITEIBHO COCTaBJIEHHOMY IJIaHYy HECJIOXKHBIM SKCIIEPUMEHT, He-
00JIbIIIOE MCCIIEOBAHKUE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MareMaTHYecKoro 0ObEeKTa, 3aBHCH-
MOCTEH 00BEKTOB MEXKTy COOOI;

CaMOCTOSITENTLHO (pOpMyIIMpOBaTH 0OOOIIEHHUS U BBIBOABI IO pE3yabTaTaM MPOBEAEHHOTO
HaOJII0IEHNUS, UCCIIE0OBAHMS, OLIEHUBATh JOCTOBEPHOCTb IOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOAOB U
0000111eHNH; IPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE IPOIECCa, a TAK)KE BBIIBUTATH MPEANOIO-
YKEHHS O €r0 Pa3BUTUH B HOBBIX YCIIOBUSX.

VY obOyuaromerocst Oyayt chopmupoBaHbl yMeHUsT paboTaTh ¢ MH(pOpMammeld Kak 4acTh
YHHUBEPCAJIbHBIX [T0O3HABATEIbHBIX YUEOHBIX I€HCTBU:

BBISIBIIATH HEIOCTATOYHOCTH U M30BITOYHOCTH MH(POPMALINH, TAHHBIX, HEOOXOTUMBIX

JUIsl pelleHus 3a/lauu; BbIOMpaTh, aHAIM3UPOBATh, CHCTEMATU3UPOBATh U UHTEPIIPETUPO-
BaTh MH(OPMALIMIO PA3IUYHBIX BUAOB U (HOPM IpeACTaBICHUS; BEIOMpATh (HopMy IMpencTaBiie-
HUS MTHQOPMALMU U WIUTIOCTPUPOBATH PellIaeMble 3a/1a4l CXeMaMH, AUarpaMMaMu, HHOW rpadu-
KOH M UX KOMOHMHALIMSIMUY;

OLIEHUBaTh HaJI&KHOCTh MH(OpPMAIUM IO KPUTEPUAM, HPEJIOKEHHBIM YUUTEIEM WM
c(OpMYITHPOBAHHBIM CAMOCTOSITENHHO.

VYHHUBepcallbHble KOMMYHUKAaTHUBHbIE JAEHCTBUS 00ecreunBaoT cHOPMUPOBAHHOCTb CO-
[IUATEHBIX HAaBBIKOB 00YYaIOIINXCS.

VY oOyuatomierocss OyayT copMHUpOBaHbl YMEHHsI OOIIEHUS KAaK 4acTh YHHBEPCAJIbHBIX
KOMMYHUKAaTUBHBIX Y4€OHBIX JEHCTBUIA:

BOCIIPUHMMATh M (POPMYJIUPOBATh CYKICHUS B COOTBETCTBUHU C YCIOBHUAMHU U LEISAMU
oOImIeHus1, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOYKY 3pPEHHSI B YCTHBIX M HHCHMEHHBIX
TEKCTax, 1aBaTh MOSICHEHUS 110 X0y PELICHUS 3aJjau U MTOJyYEHHBIM pe3ysIbTaTaMm;

B X0Jie 00CYXKICHHUS 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOH TeMbI, IPOOIEMBI,
pelraeMoil 3ajauM, BBICKA3bIBaTh MJICH, HAIlEJICHHbIE HA IOUCK PEIICHUs, COMOCTABIATh CBOU
CYXJIEHUS C CY)KICHUSMHU JIPYTUX yYaCTHUKOB JHAJOra, OOHAPYKHBATH Pa3jIMYUe U CXOJICTBO
HO3ULHKH, B KOPPEKTHOM popme HopMyaupoBaTh pa3HOIJIACUs, CBOU BO3PAXKEHUS; NIPEJICTABIIATh
pe3yabTaThl PEIICHHsI 3a/1a4i, SKCIIEPUMEHTA, UCCIICIOBAHMS, MTPOEKTa, CAMOCTOSATEIBHO BBHIOU-
patb (hopMaT BBICTYIUICHHS ¢ YYETOM 3a/1a4 IPE3EHTALMH U 0COOEHHOCTEN ayIUTOPUH.

VY oOyuaromerocst 0yayT chopMHUpOBaHbBl YMEHHUSI COTPYIHUYECTBA KaK 4acTb YHUBEp-
CaJIbHBIX KOMMYHUKATUBHBIX YUE€OHBIX ACHCTBUIL:

MOHUMATh U MCIIOJIb30BaTh NMPEUMYIECTBA KOMAHIHONW M MHAMBUIYANbHON paOOThI MpH
peleHnn yueOHbIX MaTeMaTHYECKUX 3a71ad;

NPUHUMATh 11€Jb COBMECTHOM JEATENbHOCTH, IUIAHWPOBATh OPraHU3alMI0O COBMECTHOM
paboThl, pacnpeaenaTh BUAbI padoT, T0OroBapuBaThCsl, 00CYX AATh MPOIIECC U Pe3yNbTaT paboThl,
0000111aTh MHEHUSI HECKOJIBKHX YEJIOBEK;

y4acTBOBaTh B TPYIIOBBIX opMax padboThl (00CYKAeHMs,, 0OMEH MHEHUSIMHU, MO3TOBBIE
HITYPMBI M JPYTHUE), BHIMOIHATH CBOIO YacTh pabOThl M KOOPAWHUPOBATh CBOU JEHCTBUS C ApY-
UMM YJIEHAMH KOMaH/Ibl, OIICHWBATh KA4€CTBO CBOETO BKJIAJIa B OOIIMI MPOIYKT IO KPUTEPHUSIM,
c(OpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

VYHUBepcallbHBIE PETYISTUBHBIC NEHCTBHS O0ECTICYMBAOT (HOPMUPOBAHHE CMBICIOBBIX
YCTAHOBOK U JKU3HEHHBIX HABBIKOB JIMYHOCTH.

VY oOyuatomerocsi 6yayt chopMUpPOBaHbl YMEHHUS CaMOOPraHU3allUU KaK YacTh YHUBEP-
CaJIbHBIX PETYIATHUBHBIX YUEOHBIX JTE€HCTBHIA:

CaMOCTOSITENIbHO COCTaBJIATh IUIAH, aJTOPUTM pEIIeHUs 33Jayd (WIK ero 4acTh), BHIOU-
paTh crnocod pemeHust ¢ y4€TOM HMEIOIINXCSl PeCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apry-
MEHTHPOBATh M KOPPEKTHPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MHPOPMAIINH.

VY oOyuatomerocst 6yayT chopMUpOBaHbl YMEHUSI CAMOKOHTPOJISL KaK 4acTh YHUBEPCAJb-
HBIX PETYISATUBHBIX YYEOHBIX NEHCTBUI:

BJaJIeTh CHOCO0aMHM CaMOIPOBEPKH, CAMOKOHTPOJIA Mpollecca U pe3yibTaTra perieHHs
MaTeMaTHYeCKOM 3a7a4uM;



IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NpPHU PELICHUM 3a/a4d, BHOCHUTH
KOPPEKTHBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAIGHHBIX OIIMOOK, BBISBICH-
HBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yJIbTaTa AEATEIbHOCTU IIOCTABJICHHOW LIEIU U YCIOBMSIM,
OOBSICHATH NPUUUHBI JOCTH)KEHUS WIN HEAOCTHKEHUS 1IeJIN, HAXOJUTh OIINOKY, 1aBaTh OLEHKY
IPUOOPETEHHOMY OIIBITY.

IIpenmeTHble pe3yabTaThl OCBOCHHUS MPOrpaMMbl [0 MaTeMaTHKe MPEACTaBJIEHbI IO Io-
naM 00ydeHusl B paMKax OTAENbHBIX YUeOHBIX KYypcoB: B 5—6 Kiaccax — Kypca «MaremaTHkay, B
7-9 xnaccax — KypcoB «Anredpay», «'eomerpus», «BeposiTHOCTb U CTaTUCTUKAY.

PaGouas mporpamma cocraBiieHa Ha OCHOBE (e/iepalibHON pabouei mporpaMmme yaeOHOTro
Kypca «MaTemaTuka» B 5—6 Kjaccax (Jaiee COOTBETCTBEHHO — MporpamMma y4eOHOro Kypca
«MaremaTukay, yaeOHBIH Kypc).

IHosicHuTeIbHAA 3alIUCKA.

[IpuoputeTHbIMU LIENAMU O0yUEHUSI MaTEMAaTUKE B 5—6 Kilaccax sBISIOTCA:

poAoIDKeHHE (POPMUPOBAHMSI OCHOBHBIX MaTeMaTHUECKUX MOHATUH (YMCIIO, BEIUYMHA,
reoMeTpuyecKkas Gurypa), 00ecreqrBarOIuX TPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MaTeMaTH-
4eCcKOoro oopa3zoBaHus 00y4aroIuXcs;

pa3BUTHE MHTEUIEKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEW OOywaromuxcs, Mo3HaBa-
TENbHON aKTUBHOCTH, HCCIIEIOBATEIbCKUX YMEHUN, HHTEPECa K U3yUYEHUI0 MATEMaTUKH; TI0JIBE-
JeHre 00yJaroMMXCsl Ha TIOCTYITHOM JUISl HUX YPOBHE K OCO3HAHHUIO B3aMMOCBSI3U MaTEMaTHKH U
OKPY’KaroIllero MUpa;

¢dopmupoBanre GyHKIMOHATHLHON MaTeMaTHYeCKOW TPaMOTHOCTH: YMEHHS PAaclio3HABATh
MaTeMaTHYeCKue 00BEKTHI B pEalIbHBIX KU3HEHHBIX CUTYAIUX, IPUMEHATh OCBOCHHbIE YMEHHUS
JUISL pELIEHUS TPAKTUKO-OPUEHTUPOBAHHBIX 3aJ1a4, HHTEPIPETUPOBATH MOJIyYEHHBIE PE3YIbTaThl
Y OLICHUBATh UX HAa COOTBETCTBUE IIPAKTUYECKOU CUTYaLIUH.

OcHOBHbIE JINHUU COJIEp’KaHUsl Kypca MaTeMaTUKU B 5—6 kiaccax — apudmernyeckas u
reoMeTpuyYecKasi, KOTOpble pa3BUBAIOTCS MapajuleIbHO, KaXKaass B COOTBETCTBUM C COOCTBEHHOM
JIOTUKOH, OJIHAKO, HE HE3aBHCHMO OJIHA OT JIPYrod, a B TECHOM KOHTAaKTE€ U B3aUMOJECHCTBHUHU.
Taxoke B Kypce MaTeMaTHKHU MTPOUCXOAUT 3HAKOMCTBO C JIEMEHTAMHU alnreOpbl U onmucareabHOU
CTaTHCTHKH.

N3ydyenue apupmMernyeckoro marepuana HauMHAETCS CO CHUCTEMAaTU3allUd M Pa3BUTHS
3HaHUH O HATypaJbHBIX UYHMCIIAX, MOJIyYCHHBIX HAa YpOBHE HadyaJbHOro OOLIEro oOpa3oBaHUS.
[Tpu 3TOM COBEPIICHCTBOBAHUE BBIYUCIUTEIBHON TEXHUKU U (POPMHpPOBAHHE HOBBIX TEOPETUYE-
CKUX 3HAHUH COYETAeTCs C Pa3BUTHEM BBIYMCIMTENBHON KYJIbTYpbl, B YACTHOCTH C 00y4YE€HUEM
IpOCTEHIINM NpUEMaM MPUKHUIKU U OLIEHKU Pe3yJIbTaTOB BhIUUCIIEHUN. M3ydueHne HaTypanbHbIX
qrcesl MPOAOJIKAETCs B 6 KJlacCe 3HAKOMCTBOM C Ha4yaJIbHBIMU NOHSITUSAMH TEOPUU JEITUMOCTH.

Havano m3yueHusi oOBIKHOBEHHBIX U JECATHYHBIX JIpoOeil oTHeceHO K 5 kiaccy. JTo
NEPBBI 3Tall B OCBOEHUH JIpoOei, Korjaa NpOMCXOJUT 3HAKOMCTBO ¢ OCHOBHBIMU UJESIMHU, IIOH I~
TUsMHU TeMbl. [Ipu 3TOM paccMoTpeHue 0OBIKHOBEHHBIX AP0Oei B MOJTHOM 00bEME MPEIIEeCTBY-
€T M3Y4YCHHIO JIECATUYHBIX JIpoOel, 4To I11eeco00pa3HO € TOYKH 3PEHHUs JIOTHKH H3JI0KEHUS
YHUCIIOBOM JTMHUM, KOT/Ia MpaBuiia AEUCTBUI € AECATUYHBIMU APOOSIMH MOKHO OOOCHOBATh yXkKe
U3BECTHBIMHU AITOPUTMaMU BBIMIOJHEHUS JEMCTBUI ¢ OOBIKHOBEHHBIMU JIPOOSIMU. 3HAKOMCTBO C
JNECTUUHBIMH JPOOSIMHU PACIIMPUT BO3ZMOXKHOCTH ISl MOHUMAaHUs 00y4aroIUMUCs TPUKIIATHO-
ro NMPUMEHEHUS HOBOW 3allMCH IIPU U3YyYEHUH APYTUX IPEIMETOB M IPHU MPAKTUUECKOM UCIIOJb-
3oBaHuu. K 6 kimaccy oTHecEH BTOpOIl 3Tanm B M3y4yeHUH OpoOei, Te MPOUCXOIUT COBEPIICH-
CTBOBAaHUE HaBBIKOB CpaBHEHMS M IpeoOpa3oBaHus ApoOei, 0CBOEHHE HOBBIX BBIYMCIMTEIBHBIX
QITOPUTMOB, OTTaYMBaHHE TEXHUKHU BBIYUCICHUN, B TOM YHMCJIE€ 3HAUEHUH BBIPAXKEHUH, cOaep-
Kalux 1 OOBIKHOBEHHBIC, U JECATUYHbIE APOOH, YCTAaHOBJICHUE CBSI3€H MEXIy HUMHU, PaCCMOT-
peHue npuéMOB pellieHus 3a1a4 Ha Apodu. B Havasne 6 kiacca mMpoMCXOAUT 3HAKOMCTBO C MOHS-
THUEM IPOLEHTA.



OCOOEHHOCTBIO U3YyUYEHMsI MOJIOKHUTEIbHBIX M OTPHULATENBHBIX YUCEN SIBJISAETCS TO, YTO
OHHU TaK)K€ MOTYT pacCMaTPHBAThCS B HECKOJBKO ATAIOB. B 6 Kkiacce B Havasie U3y4EeHUsI TEMBI
«[lonoxxuTenpHble U OTPULATENbHbBIE YUCIIa» BblAENsAeTCA noarema «Lleasle yncia», B paMkax
KOTOPOH 3HAKOMCTBO C OTPHIIATEIIbHBIMU YUCIIAMH U JIEHCTBUAMHU C TOJOKHUTEIBHBIMU U OTPH-
LATeIbHBIMU YHUCIAMU MIPOUCXOAUT HAa OCHOBE COAEPIKATEIBHOIO MOAXO0Ja. JTO MO3BOJIAET Ha
JIOCTYITHOM YPOBHE TMO3HAKOMHTH O0YYarOIUXCsS MPAKTUYECKH CO BCEMH OCHOBHBIMH ITOHSTHSI-
MU TEMbI, B TOM YHUCJI€ U C IPABUIAMU 3HAKOB IIPU BBIIOJIHEHUU apU(PMETHUECKUX JeHCTBUH.
N3yueHne pannoHaIbHBIX YHCeN OyAeT IPOJI0JDKEHO B Kypce anreOpsl 7 Kiacca.

IIpu oOyyeHun pemieHuIo TEKCTOBBIX 33Jad B 5—6 Kiaccax UCIOJB3YIOTCS apu(mernde-
ckue npuémsl pemeHus. [Ipu oTpaboTKe BBIUMCIUTENBHBIX HABBIKOB B 5—6 Kjaccax paccMmarpu-
BAIOTCsl TEKCTOBBIE 3a/1a4M CICAYIOIMX BUIOB: 33Ja4d Ha JBM)KEHHUE, HAa YacTU, HA NIOKYIKH, Ha
paboTy M MPOM3BOAMUTENBHOCTh, HAa MPOLEHTHI, HA OTHOWICHHUA W mponopuuu. OOydaromuecs
3HAKOMATCA ¢ MPpUEMAMU PELIeHUs 3aJad IepebopoM BO3ZMOKHBIX BApUAHTOB, y4aTcsl paboTaTh ¢
uHpopManuel, MpeacTaBIeHHON B popMe TaOIHIl MK AUarpaMM.

B nporpamme yueOGHOro kypca «MaremaTuka» HpegycMOTpPEeHO (POpPMUpPOBAHME IpOIIe-
JEBTUYECKUX alreOpanyecKux npejacTaBieHuid. bykBa kak CUMBOJI HEKOTOPOTO YMCJla B 3aBUCH-
MOCTH OT MAaTe€MaTH4YeCKOro KOHTEKCTa BBOJUTCS MOCTENEHHO. bykBeHHass CHMBOJIMKA ILIUPOKO
UCTIONB3YEeTCS TPEXKIE BCETO JJIS 3alUCH OOIIMX YTBEPKICHUH M TpeaoxKeHud, Gopmyn, B
YaCTHOCTH Il BBIYMCIICHUS] TEOMETPUUYECKUX BEJIMUMH, B KAUECTBE «3aMECTUTENIS) YUCIIA.

B mporpamme yueOHOro kypca «MaremaThKa» MpEACTaBlIEHA HarjsiHas FeoMeTpus,
HalpaBJIeHHas Ha Pa3BUTHE 0OPa3HOrO MBIIICHUS, IPOCTPAHCTBEHHOTO BOOOpaskeHUsl, n300pa-
3UTENBHBIX YMEHUH. DTO BaXXHBIN ATAll B M3yYCHUH T€OMETPUH, KOTOPBIA OCYIIECTBIISIETCS Ha
HarJsIHO-IIPAKTUYECKOM YPOBHE, ONUPAETCS HAa HAIJISAHO-00pa3HOe MBIIUIEHHE 00yJaromuXcs.
bonbuias posib OTBOJUTCS MPAKTUYECKOW AEATEIbHOCTH, ONBITY, IKCIEPUMEHTY, MOJEIUPOBA-
Huto. O0yyarolecs 3HaKOMSTCS ¢ T€OMETPUYECKMMH (UTIypaMy Ha IUIOCKOCTH U B IPOCTPaH-
CTBE, C UX MPOCTEHITNMH KOH(PUTYpaHusIMH, yI9aTcsi H300pakaTh MX Ha HEITMHOBAHHOW M KJIET-
yaTroil Oymare, paccMaTpUBalOT UX IpOCTellIMe cBoicTBa. B mporecce m3yueHMs HarisaHOM
FeOMETPHUH 3HAHUS, OJTyYEHHbIE 00YYaIOIMMHUCS Ha YPOBHE Ha4aJIbHOTO 0011ero o0pa3oBaHus,
CHUCTEMaTU3UPYIOTCS M PaCIIUPSIOTCS.

CornacHo yueOHOMY IUIaHy B 5—6 Kijlaccax M3ydaeTcsi MHTErpUpOBaHHbIN npeaMer «Ma-
TEMaTHKa», KOTOPBIA BKIIOYACT apu(pMETHUYECKHI MaTepuai U HarsIHYI0 T€OMETPUIO, a TaKKe
NPONEIeBTHUECKUE CBEACHUS U3 alnreOphl, 3JIEMEHTHl JOIMKM M Hayajla OMHMCATEeIbHOW CTaTH-
CTHKH.

OO1miee yuCIO YacoB, PEKOMEHJAOBAHHBIX JUIsl M3y4YeHUs: MaTeMaTuku, — 340 gacoB: B 5
kiacce — 170 yacoB (5 yacoB B Hezen0), B 6 kiacce — 170 yacoB (5 4acoB B HEJEINIO).

Conep:xanue o0yuyeHnus B S Kiacce.

HatypanbHble uncia u HyJIb.

Harypanbnoe uncno. Pan nHatypanbhbix uucen. Yucno 0. M3o0pakeHue HaTypagbHBIX
qrceNl TOYKaMU Ha KOOPJIWHATHOW (YHCIOBOM) MPSMOIA.

[To3unmonHas cucrema cuncieHus. Pumckas Hymepanus Kak IpUMEp HEMO3UIMOHHOU
CUCTEMBI CUHCIieHUs. [lecaiTuyHas cucTeMa CYMCIICHHUS.

CpaBHeHHE HaTypaJIbHBIX 4YHCEJ, CpPaBHEHHE HATypajbHBIX yucesn ¢ HyléM. CrocoObl
cpaBHeHUs. OKpyTJIeHHE HAaTypaJIbHbIX YUCEIL.

CrnoxxeHue HaTypaJbHBIX YHCEJ, CBOMCTBO HYJS NPH CIOKEHHH. BplumTaHue Kak nei-
CTBHE, 0OpaTHOE CIIOKEHUIO. Y MHOXKEHHE HATYpaJbHBIX YHCEI, CBOMCTBA HYJIS M €AUHUIIBI IIPH
YMHOXEHHUH. JleleHune kak JeicTBue, oOpaTHOe yMHOXEeHHIO0. KOMIOHEHTHI AeWcTBUM, CBA3b
mexay HumH. [IpoBepka pesynbraTta apudmerndeckoro aeucTBus. [lepemMecTurenbHoe U code-
TaTEeJIbHOE CBOMCTBA (3aKOHBI) CIIOKEHUS U YMHOXKEHHUS, paclpeeUTeIbHOe CBONCTBO (3aKOH)
YMHOKCHUSL.

Hcnonb3oBanue OyKB Juisi 0003HAYEHUS HEM3BECTHOIO KOMIIOHEHTa M 3alllCH CBOMCTB
apu(MeTHUECKUX ACHCTBUI.



Jlenutenu v KpaTHbIE YUCIIA, PA3JIOKEHUE HA MHOXKUTENU. [IpoCcThie 1 COCTaBHBIE YUCIA.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenuie ¢ 0CTaTKOM.

Crenenb ¢ HaTypaJbHBIM MOKa3aTeaeM. 3alliCh YUCIA B BUAE CYMMBI pa3psIHbIX cllara-
€MBIX.

UucnoBoe BelpakeHUe. BpluncieHrne 3Ha4€HNN YUCIOBBIX BBIPAKEHUM, TTOPSAIOK BBIIOJI-
HEHUS JeucTBHM. VCIOJIb30BAaHUE NPHU BBIUYUCICHUSAX MNEPEMECTUTEIIBHOTO M COYETATEIbHOIO
CBOICTB (3aKOHOB) CIIO’KEHUS U YMHOXKEHHUS, PACTIPEACTUTEIBHOIO CBOMCTBA YMHOKEHUSI.

Hpobwu.

[IpencraBienue o ApoOu Kak crocode 3amucu 4acTy BeaudruHbl. OOBIKHOBEHHBIE APOOH.
[IpaBuibHBIE U HeTpaBHIbHBIE ApoOu. CMemaHHas 1poOb, MpeCcTaBlIeHIe CMEIIaHHONW IpoOH B
BUJIC HEMPABUIBHOW IpOOH U BBIJCICHUE LEION YacTU YHClia U3 HelpaBUWIbHON Apobdu. M300-
pakeHue npoOell ToYkamMHu Ha YUCIOBOHM mpsimoil. OCHOBHOE CBOMCTBO Apodu. CoxparieHue
npobeii. [TpuBenenue Apodbu Kk HOBOMY 3HaMeHaTe 0. CpaBHEHHE TPOOCH.

CrnoxeHnue u BelYMTaHUE ApoOeill. YMHOXKEHUE U JeJeHue Ipodei, B3anMHO-00paTHBIE
npobu. HaxoxxaeHue yacTu 1enoro U IeJIOro MO ero 4acTH.

Hecstuunas 3anuck npodei. [IpencraBieHue necaTuyHoM ApoOu B BUE OOBIKHOBEHHOM.
H3o0paxeHne AeCATUYHBIX ApoOel ToukaMu Ha 4YHMCIOBOW mpsiMoil. CpaBHEHHE NECATUUYHBIX
TIpoOeii.

ApudmeTrnueckue ACUCTBUS C ACCATUYHBIMU ApoOsMu. OKpyriieHne AECSITHUYHBIX APO-
oeil.

Peurenne TekcTOBBIX 3a1a4.

Pemenue TekcTOBBIX 3aJa4 apuPMETUUECKUM CIOCOOOM. Pelienne noruueckux 3aiau.

Pemenue 3agau nepe6opoM Bcex BO3MOXKHBIX BapHaHTOB. Vcronb30BaHue MPH pelieHUU
3a/1a4 TaOJIUIL U CXEM.

Pewenue 3amau, conepxalinx 3aBUCUMOCTH, CBSA3BbIBAIOLINE BEIUUYHHBI: CKOPOCTh, BPEMS,
paccTosiHue, 1IeHa, KOJIMYECTBO, CTOMMOCTh. EMMHUIBI U3MEpEeHUs: Macchl, 00bEMa, LIEHBI, pac-
CTOSIHUS, BpEMEHU, CKOPOCTU. CBA3b MEXy €IMHUIIAMU U3MEPEHHUS KaX10M BETUUNHBI.

Pemennie oCHOBHBIX 3a/1a4 Ha APOOU.

[IpencraBneHne AJaHHBIX B BUJIE TaOJHUL, CTOJOYATHIX AUArPAMM.

Harnsnnas reomerpus.

Harnsinnaele npencraBieHuss o gurypax Ha IUIOCKOCTU: TOYKa, IpsMasi, OTPE30K, JIyd,
yroJ, JIJoMaHasi, MHOIOYT'OJIbHUK, OKPYKHOCTb, Kpyr. Yroil. IIpsMOH, OCTpBIN, TYIION U pa3BEp-
HYTBIN YTJIBI.

JUinHa oTpe3ka, METPUYECKHE €OUHMIBI JUIMHBL. JlJIMHA JIOMaHOW, MEPUMETP MHOIO-
yrosibHUKa. MI3mMepeHue 1 mocTpoeHue yrioB ¢ MOMOLIBIO0 TPAHCIIOPTUPA.

Harnsinaelie npeacrasieHus o Gurypax Ha INIOCKOCTH: MHOTOYTOJIbHUK, MPSIMOYTOJIbHHUK,
KBaJlpaT, TPEYrOJIbHUK, O PABEHCTBE (DUTYP.

N300paxenue guryp, B TOM yucie Ha kierdyatoid Oymare. IToctpoeHue koHpurypamii
U3 4YacTed MNpsMOM, OKpY)KHOCTHM Ha HEIMHOBAaHHON M KieryaTod Oymare. Mcmonb3oBaHue
CBOMCTB CTOPOH U YIJIOB NPSIMOYTOJIbHUKA, KBApaTa.

[Inomanps mpsIMOYrojibHUKAa W MHOTOYTOJIBHUKOB, COCTaBJICHHBIX W3 MPSMOYTOJbHU-
KOB, B TOM 4Hcie Guryp, n300pak€HHbIX Ha KiieTyaTol Oymare. EAMHUIIBI H3MEpeHus IIIOa/Iu.

Harnsgaele npencraBieHus 0 IPOCTPAHCTBEHHBIX (UTypax: MPSMOYTOJbHBIA Hapasie-
jenunen, Ky0, MHOrOrpaHHUKU. M300paxkeHne npocTerimmx MHOrOrpaHHUKOB. Pa3BépTku Kyda
u napayuienenunena. Coznanue Mojesieil MHOTOTpaHHUKOB (U3 Oymaru, mpoOBOJIOKH, TUTACTUIIMHA
U IPYTUX MaTepHUasoB).

O0BEM IPSIMOYTOIBLHOTO TIapayUiesenuneaa, kyoa. Equauier msmepenus: oonéma.

Conep:xanue o0yuenus B 6 kiacce.

HarypanbHble uncna.

Apudmernueckue TEHCTBUS ¢ MHOTO3HAYHBIMU HAaTypaJbHBIMU YHCIaMU. YUCIIOBbIE BbI-
paKeHUs, TOPSIIOK JIeHCTBUHN, UCTIONB30BaHNE CKOOOK. Mcrmonb30BaHUE MPH BBIUYMCICHUSX TIe-



PEMECTUTEIBHOTO U COYETATEIIBHOTO CBOMCTB CJIOKEHUS U YMHOXKEHUs, PACIHPENCIUTEIBHOTO
cBoiicTBa yMHOeHUsA. OKpYIJIeHUE HATYPAJIbHBIX YUCEI.

Jlenutenu M KpaTHblE 4KCla, HAaUOOJBIIMKM OOLIMH JenuTenb M HauMeHbliuee ooliee
KpaTHoE. J[eIMMOoCTh CyMMBI U ITpou3BeAcHUs. [leIleHue ¢ OCTaTKOM.

Hpo6wu.

OObIKHOBEHHAs! ApoOb, OCHOBHOE CBOMCTBO Jpo0u, cokpaiieHue apobeit. CpaBHeHHE U
ynopsiounBanue Ipobei. Pernenne 3amad Ha HaXO0XKJEHHE YacTH OT LEJIOr0 M IIeJIOro MO €ro
gactu. [[poOHOe umcio kak pe3ynbTaT AeneHus. [IpencraBneHue AecITUYHOW APOOU B BHUC
OOBIKHOBEHHOM JIpOOM U BO3MOXKHOCTb IIPEZCTaBIEHUs OOBIKHOBEHHOH poOU B BUJE AECATHY-
HOU. JlecsTHuHBIe APOOU M METpUYECKasi cUCTeMa Mep. Apru(MeTHIecKrue AeUCTBUS U YUCIIOBBIE
BBIPa)KEHUS ¢ OOBIKHOBEHHBIMH U JECATUYHBIMU APOOSMHU.

OtHommenwue. Jlenenne B 1aHHOM OTHOIIeHUU. Macmira0, mponopuus. [IpumeHerne npo-
NOPLUH IIPU PEILEHUU 3a/1a4.

[TonsTue npoueHTa. Beiuncienre npoueHTa OT BEIUYUHBI U BEJIMYUHBI 110 €€ IPOLEHTY.
Beipa)xeHue npoueHToB AeCATUUHBIMU Apo0siMu. Perienue 3a1a4 Ha IPOLIEHTHI.

BoIpakeHue oTHOILIEHUS BEIMYUH B IPOLIEHTAX.

[TonoxuTenpHbIE U OTPULIATEIbHBIC YHUCTIA.

[TonoxxurenbHble U oTpuLaTenbHble yucina. Llensie uncna. Moayns uncia, reoMmerpuue-
CKasi MHTepIpeTanus Moayis yncia. 3o00paxeHnue yucen Ha KOOpAMHATHOM NpsMoid. HucnoBbie
npomexyTku. CpaBHeHue umcen. ApudmMernueckue NEHCTBHSA C MOJOKUTEIBHBIMUA M OTPHIIA-
TEIbHBIMU YHACIIAMH.

[IpsimoyronbHasi cuctema KOOpAWHAT Ha MIockocTd. KoopauHaTel TOUKK Ha MJIOCKOCTH,
abcuucca u opauHara. IloctpoeHue Touek u GUryp Ha KOOpAUHATHOM MJIOCKOCTH.

BykBeHHbIE BBIpaXKEHHUS.

[Ipumenenue OyKB JUIsl 3alIMCH MAaTEeMaTUUECKUX BBIpaXEHUN U npeziokeHuit. CBoicTBa
apudmernyeckux JeicTBUil. BykBeHHbIE BbIpaXX€HUS U YHUCIIOBBIE MOJCTaHOBKU. ByKBEHHBIE
PaBEHCTBA, HAXOXKJCHHE HEU3BECTHOro KoMmmoHeHTa. Popmyibl, GopMyiibl IepuMeTpa U IUIo-
IaIM MPSMOYTOJIbHUKA, KBaJpaTa, 00bEMa mapasuienenumena u Kyoa.

Pemenne TekcTOBBIX 3a1ad.

Pemenne TekcTOBBIX 3ajad apu@MeTHUECKUM crocoboM. PerieHue noruueckux 3agad.
Pemenue 3aau nepe6opoM Bcex BO3MOXKHBIX BapUAHTOB.

Pemenne 3agad, copepkamux 3aBUCUMOCTH, CBSI3BIBAIOLINX BEJIWYUHBL: CKOPOCTb, BpE-
Msl, pacCcTOsSIHUE, LI€HAa, KOJIMYECTBO, CTOMMOCTb, MPOU3BOAUTEIBLHOCTD, BPEMs, 00bEM pabOTHI.
EnvHMLIBI H3MEpEeHus: MacChl, CTOUMOCTH, PACCTOSIHUSI, BpEMEHH, CKOPOCTH. CBA3b MEXAY €1U-
HULIAMHU U3MEPEHUS KaXKI0W BEITHUNHBI.

Pemenue 3amau, CBA3aHHBIX C OTHOIIEHHWEM, IIPONOPLIHOHAIBHOCTBIO BEIMYMH, NTPOLICH-
TaMU; pellIeHNe OCHOBHBIX 33/1a4 Ha IpOOU U MPOLIEHTHI.

OreHka ¥ IPUKHJIKA, OKpYyIJIeHHe pe3yabTata. CocTaBieHre OyKBEHHBIX BBIPAKEHHH 1O
YCIIOBHIO 33]1a4H.

[IpencraBneHne JaHHBIX ¢ TOMOIIBIO Ta0IMI U TuarpaMM. Cton0vaTeie AMarpaMMBbl:

YTeHHE U TIocTpoeHue. UTeHne KpyroBpIX AUarpaMM.

Harnsignas reomerpus.

Harnsnuele npeacraBinenus o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK, JIyd,
yroJ1, IOMaHasi, MHOIOYT OJIbHHK, YETBIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPYKHOCTB, KPYT.

B3aumHoe pacnonoxeHue IByX NpsSMbIX Ha IJIOCKOCTH, MapajielbHble IPSIMbIE, ITepIeH-
JUKYJIIpHBIE NIpsiMble. I3MepeHne paccTOsSHUM: MEX1y ABYMs TOYKaMH, OT TOYKH A0 MPSIMOH,
JUTMHA MapLIpyTa Ha KBAJPATHON CETKE.

N3mepenune 1 oCcTpOeHHE yIiioB ¢ MOMOLIbIO TPaHCIOPTUPA. Bupl TpeyronbHUKOB:

OCTPOYTOJIbHBIH, IPSMOYTOJIBHBIN, TYITOYTOJbHBIN, pABHOOEAPEHHBIN, pABHOCTOPOHHUH.

YeTbIpEXYroabHUK, IPUMEPHI YETBIPEXYTOJIBHUKOB. [IpAMOYroapHUK, KBagpaT: UCIIONIb-
30BaHUE CBOWMCTB CTOPOH, YIJIOB, AuaroHaiei. M3o0paxxeHne reomeTpuyeckux Gpuryp Ha Helu-
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HOBaHHOHW Oymare ¢ MCIOJIb30BaHUEM IUPKYIIS, TUHEHKH, YrOJIbHUKA, TpaHcmopTupa. [loctpoe-
HUS Ha KJIeT4aToi Oymare.

[lepumerp mHOroyronbpHuka. [loHsTue miomanu GUrypsl, eQUHUIBI U3MEPEHUS TIOIa-
mu. [Tpubnmmxénnoe n3Mepenue miomanu GUryp, B TOM 4rcie Ha KBaAPAaTHON CETKe.

[TpubnmxEéHHOe U3MEpEeHNe JJIMHBI OKPY>KHOCTH, TUIOIIAN Kpyra.

CummeTpusi: HeHTpalbHas1, OCeBast U 3epKaJIbHAsi CHMMETPUH.

[TocTpoenne cuMMETpUYHBIX QUTYD.

Harnsinaele mpenctaBieHuss O HPOCTPAHCTBEHHBIX (UTypax: Mapajuiesienures, Kyo,
npusMa, nupaMujia, KOHyC, HIUIUHAP, map u cdepa. M300paxeHue NpocTpaHCTBEHHBIX (UTYD.
[Tpumepsl pa3BEPTOK MHOTOTPAaHHUKOB, LMJIMHIpa UM KoHyca. Co3naHue Mozened NmpocTpaH-
CTBEHHBIX Guryp (u3 6ymaru, mpoBOJIOKH, IIACTUIINHA U JPYTUX MaTepUAJIOB).

[Tonsatue 00bEMa, equHULIBI M3MepeHHst 00bEMa. OOBEM MPSIMOYTOIBHOTO MapauIeIen -
neja, Kkyoa.

IIpenmeTHbIe pe3y/ibTAThl 0CBOCHUSA NPOrpaMMbl y4eOHOIro Kypca «MaremaTtukay.

[IpenmMeTHBIE pe3yabTaThl OCBOECHUS IPOrpaMMbl yueOHOr0 Kypca K KOHIy 0OyueHus B

S kaacce.

Hucna v BIYUCICHHUS.

IToHnMaTh U MPaBUWIBHO YNOTPEOIATh TEPMUHBI, CBSI3aHHbIE C HATypaJlbHBIMU YUCIIAMHU,
OOBIKHOBEHHBIMH U AECATUIHBIMU APOOSIMHU.

CpaBHUBaTh U yNOpsAA0YMBATh HATypaJIbHBIE YHCIIA, CPABHUBATh B IIPOCTEHIINX CIydasx
OOBIKHOBEHHbIE APOOU, AECATUYHBIE APOOH.

CoOTHOCUTH TOUYKY Ha KOOPJMHATHOM (YMCIIOBOI) MPSIMOIl C COOTBETCTBYIOIINM €l Yuc-
JIOM ¥ M300pakaTh HaTypallbHBIC YHCIIa TOYKAMH HAa KOOPIUHATHOW (YHCIOBOM) IPSMOI.

Beinonuate apudmMeTrueckue NeiCcTBUSA ¢ HaTypalbHBIMHM YUCIAMH, ¢ OOBIKHOBEHHBIMU
IpoOSMHU B IPOCTEHIINX CITydasx.

BbINONMHATE IPOBEPKY, IPUKUAKY PE3YJIbTaTa BBIYMCICHUN.

OxpyrisITh HaTypaibHbIC YHUCTIA.

Pemenne TekcTOBBIX 3a1ad.

Pemarp TekcToBbIE 3aa4n apuPMETHIECKUM CIIOCOOOM M C IIOMOIIIbIO OPTaHU30BAHHOTO
KOHEYHOro riepedopa BceX BO3MOXKHbBIX BapUAHTOB.

Pemars 3anauu, cogeprkaniye 3aBUCMMOCTH, CBSA3bIBAIOIIUE BEIMUMHBL: CKOPOCTb, BpEMH,
paccTosiHue, 1IeHa, KOJIMYECTBO, CTOUMOCTb.

Mcnonb30BaTh KpaTKUe 3alIMCH, CXEMBI, TA0INIbI, 0003HAYEHUS ITPU PELICHNH 3a/1a4.

[Tonp30BaThcs OCHOBHBIMU €IMHULIAMU U3MEPEHHUS: 1IEHbI, MacChl, paCCTOSIHUS, BPEMEHH,
CKOPOCTH, BBIPA)KaTh OJJHU €IMHULbI BEIMYUHBI UEPE3 APYTHE.

W3Bnekarb, aHanM3MpoOBaTh, OLEHUBATh MH(GOpPMAIUIO, NIPEACTABIECHHYIO0 B Tabiule, Ha
cTOI04aTo AauarpamMme, WHTEPHPETUPOBATh MPEACTABICHHBIE JaHHBIE, MCIIOJIB30BaTh JaHHbIE
IIPU pEIIeHUH 3ajay.

Harnsignas reomerpust.

[Tonb30BaTbcs TEOMETPUYECKUMU MOHATUSAMU: TOUKA, MpsMasi, OTPE30K, JyY, Yroji, MHO-
TOYTOJIbHUK, OKPY’KHOCTb, KPYT.

[IpuBouTE mpHUMEpPHl OOBEKTOB OKPYXKAIOLIETO MHUpPA, UMEIOMUX (OopMy H3yUEHHBIX
reoMEeTpUYECcKuX puryp.

Hcnonb30BaTh TEPMUHOJOTHUIO, CBS3aHHYIO C YyIJIaMH: BEpIIMHA, CTOPOHA; C MHOIO-
YrOJIbBHUKaMH: YroJl, BEpIIMHA, CTOPOHA, AUAroHallb; C OKPYKHOCTBIO: Painyc, AMAMETP, LIEHTP.

N300paxaTs n3yuyeHHbIe reoMeTprueckue GUrypbsl Ha HETMHOBAHHOM U KieTyaToi Oyma-
r'e C TOMOUIBbIO HUPKYJIS U JIMHEHKH.

HaxomuTh AJMHBI OTPE3KOB HEMOCPEIACTBEHHBIM H3MEPEHHEM C IMOMOUIbIO JMHEHKH,
CTPOUTH OTPE3KHU 3aJaHHOU JUIMHBI; CTPOUTH OKPYXHOCTB 33JaHHOTO pajnyca.

Hcnonp30BaTh CBOWCTBA CTOPOH U YIJIOB MPSIMOYTOJIbHMKA, KBaJpara JJsl UX MOCTpoe-
HUS, BBIYUCIICHNUS TUIOLIAIN U IEPUMETPA.



11

Boruncnsate nepuMeTp U IUIOMIAlb KBaJpaTa, MPSIMOYTroJbHUKA, (UTYP, COCTABICHHBIX U3
IpSMOYTOJILHUKOB, B TOM 4Hcie GUryp, n300pakEHHBIX Ha KJIeT4aTol Oymare.

[Tonb30BaTbCcsi OCHOBHBIMM METPUYECKUMHU E€IUHULAMU W3MEPEHHMs JJIMHBI, IUIOIIAJIN;
BbIpaXKaTh OJHU €IMHUILbI BEJIMUNHBI YEPE3 IPYTHE.

Pacnio3naBate mapasuienenumnes, KyO, MCIOJIb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, pedpo,
rpaHb, U3MEPEHUs, HAXOAUTh U3MEPEHUS Mapajuiesenumnenaa, Kyoa.

Boruncnsate 00bEM Kyba, mapajuienenunena mno 3aJjaHHbIM HW3MEpPEHUsSIM, MOJIb30BaThCS
€MHUIIAMU U3MEPEHUS 00BEMA.

Pewmate HecnokHblE 3a7a4d Ha U3MEPEHHUE I'€OMETPUYECKUX BEJIUYMH B IPAKTHYECKUX
CUTYaLUsX.

[IpenMeTHbIe pe3yibTaThl OCBOCHHUS MPOTrpaMMbl Y4eOHOTO Kypca K KOHIly oOydeHus B 6
KJ1acce.

Uucna v BBIYUCIICHHUS.

3HaTh U MOHUMATh TEPMUHBI, CBA3aHHBIC C PA3IMYHBIMU BUAAMHU YHCET U CIIOCOOAMHU UX
3aIMKCH, MEPEXOJUTH (€CIIM 3TO BO3MOXKHO) OT OJTHOM (DOPMBI 3aMMCH YKCIa K IPYTOM.

CpaBHHMBaTh W YHOPSJIOYMBATH IIENbIE YHCIA, OOBIKHOBEHHBIE M JECATHYHBIC APOOH,
CpPaBHUBATh YKCIIA OJTHOTO U Pa3HbIX 3HAKOB.

BbinonHATh, coderas yCTHbIE M NHCbMEHHbIE NMPUEMBI, apu(METUUYECKUE NIEUCTBUS C
HATYpaJIbHBIMH U IIEJIBIMH YHCIIaMHU, OOBIKHOBEHHBIMU U JIECATUYHBIMU JIPOOSMHU, MOJIOKUTEb-
HBIMU U OTPULATEIbHBIMU YUCIIAMHU.

BbluucisaTe 3Ha4€HUS YUCITOBBIX BBIPAXKEHUH, BBIOJIHATh IPUKUIKY U OLIEHKY Pe3yJibTa-
Ta BBIYMCIICHUH, BBIMTOIHATH IPe0Opa30BaHUs YMCIOBBIX BBIPAKEHHI HA OCHOBE CBOWCTB apH(-
METHUYECKHUX JEUCTBUH.

CoOTHOCUTH TOYKY Ha KOOPJAMHATHOM MPSIMON C COOTBETCTBYIOLUM €M YMCIOM M U300-
paxkaThb 4MCIia TOUKaMU Ha KOOPJAMHATHOM NPSIMOM, HAXOAUTh MOJYJIb YUCIA.

CoOTHOCHUTH TOUKH B MPSMOYTOJIbHONW CUCTEME KOOPJIMHAT C KOOPIMHATAMH 3TON TOUKHU.

OKpyTJISTh LIeJIble Yhcia U JECATHYHbIE IPOOH, HAXOIUTh MPUOIIKEHHUS YUCE.

UYucnoBblie U OYKBEHHBIE BBIPAKEHUS.

IToHnMaTh U ynoTpedIATh TEPMUHBI, CBA3aHHBIE C 3aMMCHIO CTENIEHH YMCIA, HaXOIUTh
KBaJlpaT U KyO YUCIIa, BBIUNCIATH 3HAUEHUS YUCIOBBIX BBIPAXKEHHM, COIEPIKALIUX CTEIICHH.

[Tonb30BaTbCs MpU3HAKAMU AEIUMOCTH, PACKIIAIbIBaTh HATYpaJIbHBIE YMCIIA HA MPOCTHIE
MHOKUTEH.

[Tonp30BaTbes MacmITaboM, COCTABIATh IPOMOPILIUU U OTHOILLIEHUS.

Hcnonb3oBarte OyKBBI 111 0003HAYEHUs YMCEN HPU 3alMCH MaTeMaTHYECKUX BBIpake-
HUH, COCTaBIATh OYKBEHHbIE BbIpaXXE€HUS U (DOPMYJIbI, HAXOAUTH 3HAUEHUSI OYKBEHHBIX BbIpaXe-
HUH, OCYILIECTBIISAA HEOOXOIUMBIE MTOACTAHOBKH U MPeoOpa30BaHMUsL.

Haxoauth HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemenne TekcTOBBIX 3a1ad.

Pemate MHOTOIIIAarOBBIE TEKCTOBBIE 33/1a4U ApUPMETHIECKUM CIIOCOOOM.

Pemarp 3agaun, cBA3aHHBIE C OTHOUIEHHEM, NPONOPLHOHAIBHOCTBIO BEIUYHH, MIPOLICH-
TaMU, peliaTh TP OCHOBHBIE 337a4u Ha IPOOU U MPOLIEHTHI.

Pemars 3agauu, cogeprkaiiyie 3aBUCMMOCTH, CBSA3BIBAIOIIUE BEIMUMHBL: CKOPOCTb, BpEMH,
paccTosiHue, 11eHa, KOJIUYECTBO, CTOUMOCTb, MPOU3BOIUTENBHOCTh, BpeMs, 00bEMa paboThl, Hc-
N0JIb3ys apupMeTHYeCKre ASUCTBUS, OLIEHKY, MPUKUIKY, IT0JIb30BAaThCS €AMHUIIAMU U3MEPEHHS
COOTBETCTBYIOIINX BEJIUYHUH.

CocTtaBisaTh OYKBEHHBIE BBIPAKEHUS 110 YCIOBHIO 3a/1a4H.

N3Bnekary nHpoOpMaIuio, IpeIcTaBIeHHYIO B TaOMUIIaX, Ha JTUHEHHOM, CTOIOYATON WIIH
KpYyTrOBOM JAuarpaMMax, UHTEPIPETUPOBATh MPEJCTABICHHbIE NAaHHBIE, UCIOJIb30BATh JTAHHBIE
IIPU pEIIeHUH 3ajau.

[IpencraBnsaTs HHGOPMAIHMIO C TOMOIIBIO TAOIULL, TUHEHHOM 1 CTOJIOUATON AUarpamMM.

Harnsnnas reomerpusi.
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[IpuBomuTh MpUMEpPHl OOBEKTOB OKPYXKAIOLIETO MHUpPA, UMEIOMUX (OopMy H3yUECHHBIX
TEOMETPHUYECKUX TUIOCKUX U TPOCTPAHCTBEHHBIX (UTYp, MPUMEPHI PABHBIX U CHUMMETPHYHBIX
duryp.

N300paxaTh C MOMOIIBIO MUPKYIIS, TUHEHKH, TPAHCIIOPTUPA HA HETMHOBAHHOW M KIICT-
yaToi Oymare W3y4eHHbIE IJIOCKUE TeoMeTpuyeckrue GUrypsl 1 KOHMUTypaIii, CAMMETPUYHbBIE
burypsi.

[Tonb30BaTbcs reOMETPUUECKUMH TOHATUSMU: PAaBEHCTBO (DUTYpP, CAMMETPUS, UCIIOJIB30-
BaTh TEPMUHOJIOTHIO, CBSI3AHHYIO C CAMMETPHUEN: OCh CUMMETPHH, LICHTP CUMMETPHUH.

HaxomuTh BeWYMHBI YTII0B U3MEPEHUEM C IMOMOIIBIO TPAHCHIOPTHPA, CTPOUTH YIJIbl 3a-
JIAHHOM BEJIMYMHBI, TI0JIb30BATHCS MPHU PEILICHUU 3a/1a4 TPaJyCHOW MEpOMl YIJIOB, pacro3HaBaTh
Ha YepTexax OCTPbIU, MPAMOM, pa3BEPHYTHIN U TYIOM YIJIbI.

BoruucnsaTe 1nuHy 10MaHOU, MEPUMETP MHOTOYTOJIbHUKA, ITOJIb30BATHCS €UHULIAMU 13-
MEpPEHHUs UIMHBI, BBIPAKaTh OJITHU €UHULIBI U3MEPEHUs JJIMHBI Yepe3 IpyTHe.

Haxoautb, ucnosnb3ys 4epTéxXHbIE UHCTPYMEHTBI, PACCTOSIHUS: MEXIY ABYMSI TOUKAMH,
OT TOYKH JI0 MPSIMOM, JUITMHY ITYTH Ha KBaJIPATHOM CETKE.

Berancnsate miomanas Guryp, COCTaBICHHBIX U3 MPSIMOYTOJbHUKOB, MCIIOIB30BATh pa3-
OueHue Ha MPSAMOYTOJIbHUKHU, Ha paBHbIE (PUTYpHI, JOCTPAUBAHKUE A0 MPAMOYTOJIbHUKA, TOJIB30-
BaTbCsl OCHOBHBIMHM €IWHHUIIAMH U3MEPEHUs TUIOMIAIN, BBIpAXATh OJHHU EIUHUIIBI W3MEPECHHS
IUIOIA/I Yepe3 ApyTue.

Pacnio3naBate Ha MOJENSAX U M300PAKEHUIX MTUPAMUIY, KOHYC, HIAIUHIP, UCIIOIb30BaTh
TEPMHHOJIOTHIO: BEpIIMHA, peOpo, IpaHb, OCHOBAaHHUE, pPa3BEPTKA.

N300paxaTh Ha KJIETYATON Oymare mpsiMOYTOJIbHBIN MapajuieIeIHIIe]T.

Boruncnsate 006EM MPsIMOYTOJIBHOTO MapaliieNenumnesa, Kyoa, IoJb30BaThCsl OCHOBHBIMU
eIMHUIIAMU U3MEPEHUS 00BEMA;

Pemarp HecnoxHbIE 3a7]a4uM HAa HaXOXKACHHE T€OMETPUYECKUX BEITUYHMH B TMPAKTHUECKUX
CUTYaIUsX.

Pabouas mporpamMma ydueOHOTrO Kypca «AJireopa» B 7-9 kjaccax (jajee COOTBETCTBEH-
HO — MporpamMma y4eOHOTo Kypca «Anredpay, yaeOHbI Kypc).

IHosicHuTeIbHAA 3aNMCKA.

Anrebpa sBIsSeTCS OJHUM U3 ONOPHBIX KYpCOB OCHOBHOI'O OOIIEro oOpa3oBaHMs: OHa
o0ecrieunBaeT 3y4eHue APYruX AUCIUIUINH, KaK €CTECTBEHHO-HAYYHOTO, TaK M TYMaHUTAPHOTO
IIUKJIOB, €€ OCBOCHHE HEOO0XO0AUMO Ul MPOAOIKEHUS 00pa30BaHUS M B MTOBCEJHEBHOM JKU3HU.
Pa3Butne y 00y4aromuxcss HAy9HBIX MPEICTABICHUA O MPOUCXOKICHUN U CYITHOCTH anreOpan-
YeCKUX abCTpakuui, crnocol0e OTpakeHHs MaTeMaTHYeCKOW HayKoW SBIEHHH M MPOLIECCOB B
npupojie U O0IIEeCTBE, POJIM MATEMATUIECKOTO MOJICTMPOBAHNUS B HAYYHOM TIO3HAHWU U B TIPaK-
THKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MHUPOBO33PEHUS U Ka4EeCTB MBIIIICHUS, HEOOXO-
JUMBIX JJIs aJaNnTaluy B COBpEMEHHOM IU(PpoBOoM ob1iecTBe. M3yuenue anreOpsl odbecrieqnBaeT
pa3sBUTHE YMEHHUs HAOIIOAaTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUHOCTH
MBIIICHHSI, CTIOCOOHOCTH apTyMEHTUPOBAHHO OOOCHOBHIBATH CBOM JCWCTBHUSI U BBIBOJBI, (hOp-
MyJHpoBaTh yTBepkaAeHUsA. OcBoeHHE Kypca aireOpbl oOecredrBaeT pa3BHTHE JIOTHYECKOTO
MBIIUICHUST OOYYAIOMIMXCs: OHH WCIIONB3YIOT JEAYKTHBHBIE W HWHIYKTHBHBIE DPACCYKICHUS,
0000111eHNe U KOHKPETH3allHIo, abcTparupoBanue U ananoruto. O6ydyenue anredpe npeanoara-
€T 3HAYUTEIBHBIA 00BEM CaAMOCTOSITEIFHON NIESTETFHOCTH 00YYaroIIUXCs, MMOITOMY CaMOCTOS-
TEJIbHOE PELIeHHE 3a/ay SIBIISETCS peaau3alell AeaTeIbHOCTHOTO MPUHIIUIA 00yUeHHS.

B ctpykType nmporpammbl yuyeOHOro Kypca «Anredpa» uis OCHOBHOTO 00IIero oopaso-
BaHHUSI OCHOBHOE MECTO 3aHMMAIOT COJEpXKaTelbHO-METOINYECKHUEe JIUHUN: «Hucia U BbIUMCIIEe-
HUs», «Anredpandeckue BbIpaKeHUs», «YpaBHEHUS U HepaBeHCTBa», «DyHkuun». Kaxnas us
3TUX COJEP)KATENbHO-METOAMYECKUX JIMHUM Pa3BUBAETCS HA MPOTSDKEHUM TPEX JIET U3YyUCHHS
Kypca, B3aUMOJEHCTBYS ¢ JPYTMMHU €ro JUHUSAMHU. B Xone usyueHus yuyeOHOro Kypca odydaro-
IIUMCSI IPUXOTUTCS JIOTHYECKU pacCyKJaTh, UCIOIb30BaTh TEOPETHKO-MHOKECTBEHHBIN S3BIK.
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B cBs13u ¢ 3TUM B nporpaMmy yueOHOTo Kypca «Asredpay BKIIOYEHbI HEKOTOPhIE OCHOBBI JIOTH-
KU, TIPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3fefiax MaTeMaTHYecKoro oO0pa3oBaHMs U CIIOCOO-
CTBYIOILIME OBJIAJICHHUIO OOYYaIOIIUMUCS OCHOB YHUBEPCAJILHOTO MaTeMaTH4ecKoro si3pika. Co-
JEPIKATEIILHON U CTPYKTYPHOW OCOOEHHOCTHIO YU4eOHOTO Kypca «AnreOpay sSBISETCS ero WHTe-
TPUPOBAHHBIN XapaKTep.

Copepxanue JMHUN «YucCna ¥ BBIYUCIEHUS CIYKUT OCHOBOM JUIsl IajbHEHMILIEro u3yye-
HUSL MAaTEMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOIIUXCS JOTHYECKOr0 MBIIIICHUS, POpMU-
POBaHUIO YMEHHUS TOJIH30BATHCS AITOPUTMAMH, a TAKXKE MPHOOPETEHUIO MPAKTUYECKUX HaABbI-
KOB, HEOOXOIMMBIX ISl TOBCETHEBHOM XU3HU. Pa3BUTHE MOHATHS O YHCIIE HA YPOBHE OCHOBHO-
ro o0rmiero oOpa3oBaHMs CBSI3aHO C PANIMOHATBHBIMU U UPPAIIMOHATHHBIMU YUCIAMU, POPMHUPO-
BaHUEM IPEJICTABICHUI O ACHCTBUTEIHLHOM UYKCie. 3aBEpIICHNE OCBOCHHS YHCIOBOU JIMHUU OT-
HECEHO K CpeIHeMY 001eMy 00pa30BaHUIO.

Copep:xanue IByX aiareOpanyecKux JIMHUN — «Airedpandeckue BhIpaKEHUs» U «YpaB-
HEHHS M HEPaBEHCTBA» CIIOCOOCTBYET ()OPMHUPOBAHHUIO Y OOYYAIOIIUXCS MATEMaTUYECKOTO arl-
napara, HeoOXOJMMOro JUIsl pelIeHUs 3a/ady MaTeMaTUKH, CMEXHBIX MPEIMETOB U MPAKTHUKO-
OpPUEHTHPOBAaHHBIX 3a1ad. Ha ypoBHe ocHOBHOro oOmiero oOpa3oBaHUSI Yy4eOHBIH MaTepHai
TPYNIUpPYeTCs BOKPYT pallMOHAIBHBIX BhIpaKeHUI. Anrebpa JeMOHCTpUPYET 3HAUeHUE MaTeMa-
TUKU Kak s3blKa JJIsl TOCTPOCHUS MATEMaTUYECKUX MOJENIEeH, OMMCAaHUs MPOLIECCOB U SBICHUIN
peanbHOTO MUpa. B 3amaun oOyueHus: anredpe BXOAAT TaKXkKe AajbHElIIee pa3BUTHE aITOPUT-
MHUYECKOTO MBIIUICHUsI, HEOOXOIUMOTO, B YaCTHOCTH, JUISI OCBOCHHUS Kypca MH()OPMATHKH, H
OBJIaJICHNE HABBIKAMH JEAYKTUBHBIX paccyxaeHuil. [IpeobpazoBanue cuMBONIBHBIX (OPM CIIO-
COOCTBYET Pa3BUTHIO BOOOPaXKEHHUS, CIIOCOOHOCTEH K MAaTEMaTHIYECKOMY TBOPYECTBY.

Copepxanne (QyHKIMOHAIBHO-TpadUUYECKOW JTMHUU HAIleIEHO Ha MOJYy4YeHHE 00ydaro-
MIMMUCS 3HAHUH O PYHKIUAX KaK BaKHEHIIIEH MaTeMaTH4ecKOl MOJIENN ISl OTIMCAHMS U UCCIIe-
JIOBaHMs pa3HOOOpa3HBIX MPOIECCOB U SBIEHUI B Mpupoje U obmectse. M3yuenne matepuana
CIOCOOCTBYET Pa3BUTHIO y OOYYAIOIIMXCS YMEHHS HCIIOJIb30BATh Pa3jIMYHbIE BBIPA3UTEIbHBIC
CpEICTBa sI3bIKa MAaTEMaTHUKU — CJIOBECHBIC, CUMBOJUYECKHE, TpadudyecKkue, BHOCUT BKIIAJ B
(dbopMupOBaHUE IPEJICTABICHUN O POJIM MATEMATUKH B PA3BUTUN IUBUIM3ALMH U KYJIbTYpBHI.

CornacHo yueOHOMY mlaHy B 7-9 kjaccax m3ydaeTcs yueOHbIH Kypc «Anredpay, KOTo-
PpBIi BKIIIOYAET CIEAYIOIINE OCHOBHBIE Pa3/ielibl coaepkaHus: «Hucna u BeIUMCICHUS», «ANreo-
panyvecKue BBIPAXKEHUSN», «Y paBHEHUS U HEPABEHCTBAY, «DyHKIUN.

OO11ee yuCIIO YacoB, pEKOMEHOBAHHBIX JJIs U3y4eHMs yd4eOHOro kKypca «Anrebpa», —
306 gacos: B 7 kiacce — 102 gaca (3 gaca B Henento), B 8 kimacce — 102 gaca (3 gaca B Heenio),
B 9 kiacce — 102 ygaca (3 vaca B He/IeTIO).

Conep:xanue o0yuyeHnus B 7 Kjaacce.

UYucna v BBIYMCICHUS.

JlpoOu 0OBIKHOBEHHBIE U AECATUYHBIE, IEPEXO/1 OT OJHOM (HOPMBI 3amKcH Ipodeit K 1py-
roi. [IoHsATHE panMOHaIBHOIO YKCIIA, 3alIUCh, CPABHEHHE, YIIOPSAIOUYNBAHNE PALlMOHAIBHBIX YH-
cen. ApubdmMernyeckue IEHCTBUS C pallMOHAIBHBIMU YHCIIaMH. PereHue 3amad w3 peabHOM
NPaKTUKU Ha 4acTH, Ha APOOH.

CreneHb ¢ HaTypaJbHBIM IOKa3aTeleM: ONpeeNeHne, Mpeo0pa3oBaHue BhIPAXKEHUN Ha
OCHOBE OINpe/esIeHUs, 3aUCh 00JbIIUX 4Kced. [IponeHThl, 3amuch MPOLEHTOB B BUAE APOOU U
IpoOu B BHJIE MPOLIEHTOB. Tpy OCHOBHBIE 3a/layll Ha MPOLEHTHI, PelIeHUe 3a/lad U3 pealbHOMN
MPAKTUKH.

[IpumeHeHne MpU3HAKOB JAETUMOCTH, Pa3IoKeHNE Ha MHOKUTEU HATYPaJIbHBIX YHCEN.

PeasibHbIe 3aBUCUMOCTH, B TOM UYHUCIIE TIpsiMasi U 00paTHas MPOMOPIIUOHAIBHOCTH.

Anrebpanyeckue BbIpaKEHHUS.

IlepemeHHBIE, YMCIIOBOE 3HAUEHUE BBIPAKEHUS C NEPEMEHHOMN. J[omycTUMBblE 3HAYEHUS
nepeMeHHbIX. [IpeacTaBneHne 3aBUCUMOCTH MEXIy BeIMYMHaMU B Buae (opmynbl. Beruncie-
Hus 110 popmynam. IIpeoOpa3oBanue OYKBEHHBIX BBIPAKEHUU, TOKJECTBEHHO PaBHBIE BBIpaXKe-
HUS, IpaBWIIa MpeoOpa3oBaHusl CyMM M IIPOU3BEIECHUN, MTpaBUia pacKphITHs CKOOOK U MpUBE/E-
HUS TTO/I00HBIX CIIaraeMbIX.
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CBolicTBa CTENEHH C HATYpaJbHBIM MOKA3aTEJIEM.

Onnounensl 1 MHOrOwIieHbl. CTeneHb MHOrousieHa. CloKeHue, BEIUUTaHUe, YMHOXKEHUE
MHOTOWIEHOB. @OpMyIbl COKPAIIEHHOIO YMHOXKEHMS: KBaJpaT CYMMbI M KBAaApaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOKHUTEIIH.

VYpaBHEHHUs U HEPABEHCTBA.

VYpaBHeHUe, KOPEHb YpaBHEHUS, MPaBHiia IpeoOpa30BaHusl YpaBHEHUS, PAaBHOCHIBHOCTD
YpaBHEHUU.

JIuHeiiHOE ypaBHEHHE C OJHOW NEPEMEHHOM, YUCIO KOPHEW JIMHEHHOrO yYpaBHEHUS, pe-
LIEHUE JIMHEWHBIX ypaBHEHUI. COCTaBIIeHNE ypaBHEHUH 110 YCIOBUIO 3a/1auu. Pemienue tekcro-
BBIX 33724 C [TOMOIIIbIO YPAaBHEHHI.

JluneliHoe ypaBHEHHE C IBYMs MEpPeMEHHBIMH M ero rpaduk. Cucrema IByX JTHMHEHHBIX
ypaBHEHUU C ABYyMs IepeMEHHbIMU. PellieHne cucTteM ypaBHEHUU CHOCOOOM MOJCTAHOBKH.
[Ipumepsl penieHns: TEKCTOBBIX 337a4 ¢ TIOMOIIBbI0 CUCTEM YPaBHEHUH.

OyHKIUN.

Koopaunara Touku Ha npsimoil. UucnoBsle mpoMexyTku. PaccrosiHue Mexly AByMs TOY-
KaMHM KOOPJAMHATHOM MPAMOM.

[IpsmoyronbHas cuctema koopauHat, ocu Oxu Oy. Abcuucca v opuHaTa TOYKHA Ha KO-
OpIMHATHOM TUIOCKOCTH. [IpuMeps! TpadmKkoB, 3a1aHHbIX Gopmynamu. UTeHne rpagikoB peaib-
HbIX 3aBUcuMocTei. [lonarue pynknuu. ['padux pynkumun. CoiicTBa QyHKIUI.

Jluneiinas pynxuus, eé rpaduk. [padux Gpymxmun ~ — ||

HENHBIX YPAaBHEHUM U CUCTEM JIMHEHHBIX YPABHEHUM.

Conep:xanue 00yuyenus B 8 Kiacce.

Yucna ¥ BBIYMCICHUS.

KBanpatnslii kopenb u3 uncina. [lonstue 00 uppanuoHasbHoM uucie. JlecaTuuHble Npu-
OJMMOKEHUsT UppaluoOHaJIbHBIX 4Hcen. CBOMCTBa apu(PMETHUECKUX KBaJApPaTHBIX KOPHEH M uX
IIPUMEHEHHE K IPE0O0Pa30BaHNIO YUCIIOBBIX BBIPAKEHUM U BHIYUCICHUSM.

JlericTBUTENIbHBIE YHCIIA.

Crenens ¢ 11enbIM MTOKa3zaresneM U e€ cBoiictBa. CTaHgapTHas 3aluch YHUCa.

Anrebpanueckue BhIpaXKeHHU .

KBanpathblii TpéxuiieH, pa3ioKeHue KBaJpaTHOro TPEXUIEHa Ha MHOKHUTEIH.

Anrebpanueckast 1po6s. OCHOBHOE CBOMCTBO anredpandeckoit 1pobu. CrnoxxkeHue, BbIUU-
TaHUE, YMHOXKEHHE, JIeJIeHHe alreOpandeckux Jipooeil. ParmonanbHble BRIpaXKEHUS U UX MPe0o-
pa3oBaHHUE.

YpaBHEHHsI U HEPABEHCTBA.

KBagpatHoe ypaBHeHHe, GopMmyna KOpHeH KBajpaTHoro ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHuU#, cBoIAIMXCS K JUHEHHBIM M KBajpaTHbIM. llpocreiimme apoOHO-
paloHaIbHbIE YPaBHEHUS.

I'padnueckas nHTEpHpeTalysi ypaBHEHUN € JIBYMSI IEPEMEHHBIMU U CHCTEM JIMHEHHBIX
YPaBHEHHH C JByMs INepeMeHHbIMU. lIprMepsl pemieHus cUCcTeM HEIWHEHHBIX YPAaBHEHHH C
JBYMsI IEPEMEHHBIMHU.

Perienue TeKCTOBBIX 3aau aNreOpandeckuM CriocoOOM.

Uucnossle HEpaBeHCTBA U UX cBOWcTBa. HepaBeHCTBO ¢ 0JiHOM nepeMeHHOoM. PaBHOCHIIB-
HOCTb HEpaBEHCTB. JIMHENHbIE HEPABEHCTBA C OJHOW mepeMeHHOoW. CHCTeMBbl JIMHEWHBIX Hepa-
BEHCTB C OJHON EPEMEHHOM.

OyHKIUN.

[Tonsarue dynkuu. OOGNacTh onpeneneHns 1 MHOXXeCTBO 3HaueHul pyHkun. Crnocoobl
3aJaHus QYHKIIHH.

I'papux ¢ynkuuu. Yrenue cBoiictB ¢yHknuu mno e€ rpaduky. Ilpumepsr rpaduxos
GyHKIMHI, OTpa)aroluX peajbHble MTPOLECCHI.

. I'paduueckoe pemienue au-
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OyHKIMH, ONUCHIBAIOIIME NPSIMYI0 U OOpaTHYIO MPOIOPLHUOHAIBHBIE 3aBUCUMOCTH, UX

rpaduxu. OyHKIUN Y = X2, y = X, y = *, y=|x|. I'paduueckoe perieHre ypaBHCHUN U CUCTEM
YpaBHEHUH.

Conep:xanue 00y4yenus B 9 Kiacce.

Uucna v BBIYUCIICHHUS.

PanmonaneHble 4YMcIa, MPpANMOHAIBHBIE YHCIA, KOHEYHBIE M OCCKOHEUHBIC IECATUY-
HbIEe 1poOu. MHOXKECTBO IeHCTBUTENBHBIX YUCEI, IEHCTBUTENbHbBIC YHCa KaKk OECKOHEUHBIE Jie-
CATUYHBIE IpoOu. B3aMHO OJTHO3HAYHOE COOTBETCTBUE MEXKIY MHOMKECTBOM JICHCTBUTEIBHBIX
YHCeJl U KOOPJMHATHON MPsIMOM.

CpaBHeHHE NEHCTBUTENBHBIX YHCEN, apu(PMETHUYECKUEe NEHCTBUS C JICHCTBUTEIbHBIMH
YUCJIaMH.

Pa3mepbl 00BEKTOB OKPYIKAIOMIETO MUPA, IITUTEILHOCTH MTPOILIECCOB B OKPYKAIOIIEM MH-
pe.

[TpubnmxEHHOE 3HAYCHNE BETMYMHBI, TOUHOCTH MPUOIMKeHNus. OKpYyTIICHHE YHCell.

[Ipukuaka u oLleHKa pe3yabTaTOB BEIYMCICHUM.

YpaBHEHHUsI U HEPABEHCTBA.

JIuneiinoe ypaBHeHue. Pelienue ypaBHeHU M, CBOAALIMXCS K JIMHEHHBIM.

KBanparHoe ypaBHeHue. Pelienre ypaBHEHU, CBOASIIMXCS K KBaAPATHBIM.

bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHnst ypaBHEHUN TPEThE U YEeTBEPTOM cTere-
HEW pa3ioKEHUEM Ha MHOKHUTEIH.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHUU. PelieHne TEKCTOBBIX 3aaay anreOpaunue-
CKUM METOJIOM.

VYpaBHeHHe ¢ OBYMs NEpPEMEHHBIMH M ero rpaduk. Pemenue cucteM ABYX JIMHEHHBIX
YpaBHEHUH C ABYMs MEPEMEHHBbIMH. PellleHre cCUCTeM IBYX ypaBHEHHMH, OJHO W3 KOTOPBIX JIU-
HelfHoe, a Ipyroe — BTOpoi creneHu. I'paduyeckas uHTEpIIpeTalys CUCTEMbl YPaBHEHUH C JIBY-
MsI IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3a/a4 aNredpanyecKuM CrocoooM.

YucoBsle HEPABEHCTBA U UX CBOMCTBA.

Pemenue nuHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM. Penienne cucrem JIMHEMHBIX He-
paBEHCTB ¢ ofHOM nepemeHHoM. KBanpaTHbeie HepaBeHCcTBa. [ padudeckas nHTepnperanus Hepa-
BEHCTB U CHCTEM HEPABEHCTB C JIByMs IEPEMEHHBIMH.

QyHKIUN.

KBanpatnunas ¢ynkius, e€ rpadux u cBoiictBa. [lapabona, KoopauHATHI BEPIIUHBI Ma-
pabosIbl, OCh CUMMETPUHN TTApaOOJIbI.

y=dx, y=HAx+b y=2 y=x%y=x y=|x

I'padukn QyHKIMA: ® , U HuX
CBOMCTBA.

HucnoBble TOCIEA0BATEIBHOCTH U IPOTPECCUU.

[lonsiTHE YKMCIIOBOM MOCIEAOBATENIBHOCTU. 3a/IaHHUE MOCIIEI0BATEIbHOCTH PEKYPPEHTHOM
dbopmyroit u popMyIoi N-To wiieHa.

Apudmerndeckas U reomerpudeckas mporpeccuud. @opMynbel N-To 4wieHa apudmMernde-
CKOW U TEOMETPUYECKON ITPOTPECCUI, CYMMBI IEPBBIX NWICHOB.

N3o00paxeHune 4ieHOB apu(hMETUIECKON U TEOMETPUIECKON POrPECcCHii TOUKaMu Ha KO-
OpAMHATHOM MJIOCKOCTH. JIMHEMHBIN U SKCIOHEHIMAIbHBIA POCT. CII0OAKHBIE TPOLIEHTHI.

IIpeaMeTHbIE pe3yibTAaThl OCBOCHHUS IPOrPaMMbl Y4e0HOT0 Kypca «AJredpa».

[IpenmeTHble pe3yabTaThl OCBOCHHUS IPOrpaMMBbl YU€OHOTO Kypca K KOHIYy 00ydeHust B 7
KJ1acce.

Uucna 1 BBIYUCIICHMUS.

BoimonHsATh, coueras yCTHbIE U MMCbMEHHbIE MPUEMBI, apupMeTHUIEeCKHe AeHCTBUS ¢ pa-
LMOHAJIbHBIMH YHCIIAMHU.
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HaxoanuTe 3HayeHUs 4YUCIOBBIX BBIPAKEHHM, MPUMEHATh Pa3HOOOpa3Hble CHOCOOBI U
npuéMbl BBIYUCICHHS 3HAYCHUH APOOHBIX BBIPAKECHUH, COAEPIKAIIMX OOBIKHOBEHHBIE M JeCs-
TUYHBIE TIPOOH.

[lepexoauTh OT OJHON (POPMBI 3aMCU YUCEN K APYror (MpeoOpa3oBBIBAThH JECATHUHYIO
JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YACTHOCTU B OECKOHEUHYIO AECs-
TUYHYIO JpOOBb).

CpaBHUBaTh U yNOPSAJ0YMBATh PALIMOHAIIBHBIC YUCIIA.

OxpyrisTh yuca.

BBINOMHATE NPUKUIAKY M OLEHKY PE3YJIbTaTa BBIYMCIICHUN, OLIEHKY 3HAYEHUH YHMCIIOBBIX
BBIPAKECHUN. BBINOIHATE JEUCTBUSA CO CTEIICHSAMU C HATypajIbHBIMH IIOKA3aTEIsIMH.

IIpuMeHsTh IPU3HAKK JEIMMOCTH, PA3JI0KECHUE HA MHOKUTEIIN HATYypPAJIbHBIX YU CEIL.

Pemate npakTUKO-OpUEHTUPOBAHHBIC 3a]1a4M, CBSI3aHHbBIE C OTHOLIEHUEM BEJIMYMUH, IIPO-
INOPLUUOHAIBHOCTBIO BEJIMYHH, NPOLICHTaMHU, HHTEPIPETUPOBATh PE3YJbTAThl PEIICHUS 3ahad C
y4€TOM OrpaHUYEHHH, CBS3aHHBIX CO CBOMCTBAMHU pPAaCCMaTPUBAEMBIX OOBEKTOB.

Anrebpanyeckue BbIpaXKeHHUs.

Hcnonp3oBarh aredpandyeckyro TEPMUHOJIOTUIO U CUMBOJIMKY, IPUMEHSATH €€ B IpolLiec-
ce OCBOEHHS y4eOHOro Marepuania.

HaxoauTh 3HaueHuss OyKBEHHBIX BBIPAXKEHUI IIPU 33JJaHHBIX 3HAUEHUSAX IIEPEMEHHBIX.

BeIinonHATe npeobpa3zoBaHus LEN0Tr0 BhIpaKEHUsI B MHOTOWIEH PUBEICHUEM MOT0OOHBIX
CJIaraéMbIX, paCKpbITUEM CKOOOK.

BbINOMHATE yMHOXKEHHE OJHOWIEHA HA MHOTOYJIEH M MHOIOYIEHAa Ha MHOTOWIEH, NPHU-
MEHSTH (HOpMYJIBl KBaJ[paTa CyMMbI H KBaJpaTa pa3HOCTH.

OcCyIIeCTBIATh Pa3I0KEHUE MHOTOWIEHOB Ha MHOYKUTENH C IOMOILBIO BBIHECEHUS 3a
CKOOKHM 0OIIer0 MHOXXHUTEIS, TPYNIHPOBKH CIIaraeMbIX, TPUMEHEHHUsT (HOPMYJT COKPAIEHHOTO
YMHOXEHHUS.

[IpumensTh npeoOpa3oBaHKsl MHOTOWIEHOB /ISl PELIEHMs pa3IUYHbIX 3a]a4 U3 MaTeMa-
TUKH, CMEKHBIX IIPEAMETOB, U3 PEalbHON IIPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEN ¢ HATYpaJIbHBIMU MOKA3aTeNsIMU Ul peoOpa3oBaHus
BBIPAKCHUI.

YpaBHEHHsI U HEPABEHCTBA.

Pemrats nvHEHBIE YypaBHEHUSA C OJAHOW NEPEMEHHOM, IPUMEHs IIpaBUia Iepexoaa OT
UCXOJIHOTO YpaBHEHHUs K PaBHOCUIBHOMY eMy. IIpoBepATh, ABIIs€TCA 1M YUCIIO KOPHEM ypaBHE-
HUS.

[TpumensTH rpaduyeckre METOIbI IPH PELLICHUN JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonOupath npuMepsl nap 4Yuces, ABISIOIUXCS PEeIeHUEM JINHEHHOTO YPaBHEHUS C JIBY-
Ms1 IEPEMEHHBIMU.

Crpouth B KOOPIMHATHON IUIOCKOCTU T'pauK JIMHEWHOTIO YPaBHEHHUS C IBYMS IEpEMEH-
HBIMH, N10JIb3YSICh I'paUKOM, IPUBOAUTE PUMEPHI PELICHUs YPaBHEHUS.

Pemate cuctemsl ABYX JIMHEMHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMU, B TOM YHUCJE Ipa-
buuecku.

CocraBnsATh M pemaTh JIMHEMHOE YpaBHEHHE WIIM CUCTEMY JIMHEHHBIX YPaBHEHMI 110
YCIIOBHUIO 3aJla4, UHTEPIPETUPOBATE B COOTBETCTBUU C KOHTEKCTOM 3a7a4d IOJYYEHHBIN pe-
3yJIBTAT.

OyHKIUN.

N3o0paxkaTh Ha KOOPAMHATHOW TIPSIMOM TOYKH, COOTBETCTBYIOIINE 33JaHHBIM KOOPIUHA-
TaMm, JIy4d, OTPE3KU, MHTEPBAJIbI, 3alIMCHIBATh YMCIOBBIE IPOMEKYTKH Ha alreOpanyeckoM si3bl-
Ke€.

OTmeuaTs B KOOPAMHATHOM MJIOCKOCTH TOYKH IO 33JaHHBIM KOOpJIMHATaM, CTPOUTH Ipa-
¢buku muHeHbIX QyHKUKNA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnwuchIBaTh ¢ MOMOUIBIO (PYHKIMI U3BECTHBIE 3aBUCIMOCTH MEXy BETMYMHAMU:

CKOpOCTb, BpE€Ms, pacCTOSHHE, II€HA, KOJWYECTBO, CTOMMOCTb, ITPOU3BOAUTEIBHOCTD,
BpeMs1, 00bEM pabOThI.
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HaxoauTs 3HaueHune QyHKIMU IO 3HAYEHUIO €€ apryMeHTa.

[Tonumath rpaduueckuii crocod mpencTaBieHUs U aHaIu3a MH(OpMAIK, U3BIEKATh U
UHTEPIPETUPOBATH MHPOPMALUIO U3 IPa(UKOB PEAIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

[IpenmeTHbIe pe3yabTaThl OCBOCHHUS MPOrPaMMBbI YU€OHOTO Kypca K KOHIYy oO0ydeHus B 8
KJ1acce.

Hucna v BIYUCIICHUS.

Hcnonp30BaTh HayvaabHbIE NPEACTABICHUS O MHOMKECTBE IEHCTBUTENIBHBIX YMCEN U
CpaBHEHHUSI, OKPYTJICHHS M BBIYMCICHUHN, N300paXkaTh JEHCTBUTENIBHBIC YHCIa TOYKAMH Ha KOOP-
JIMHATHOUW TPSIMOH.

[TpuMeHsATh TOHATHE apU(PMETUUECKOTO KBAJPATHOTO KOPHS, HAXOIUTh KBaJpaTHHIC
KOPHH, UCIIOJIb3Ysl TPU HEOOXOAMMOCTH KaJIbKYJISATOD, BBINOJIHATH IPEe0Opa30BaHMsl BbIPAXKEHUH,
COZEpKAIIMX KBAJIPATHBIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonb30Bath 3anucy OOJBIIMX M MaJIbIX YUCEN C OMOILBIO JECITUYHBIX Jpo0Oei u cTe-
ne”e yucna 10.

Anrebpanyeckue BbIpaXKeHHUs.

[TpuMeHSTh MOHSATHE CTENEHU C IENBIM MOKa3aTesIeM, BBIIOIHATH MPEoOpa30BaHUs BBI-
pa)KEHUH, COAEPIKAIIMX CTEIIEHH C LIEJIBIM I10Ka3aTeIIEM.

BEIMONHATE TOXKIIECTBEHHBIE TPe0oOpa30BaHUs PAllMOHAIBHBIX BBIPAKEHHH HA OCHOBE
IpaBuiI JeHCTBUI HAaJL MHOTOUJIEHAMH U alredpanyecKuMu JpoOsMu.

PackiagpiBaTh KBaipaTHbIN TPEXUIECH HA MHOKUTEIH.

[TpumMensaTh IpeoOpa3oBaHus BHIPAXKEHUHN Ul pEIIEHUs Pa3jInYHbIX 3a/1a4 U3 MaTeMaTH-
KU, CMEXXHBIX [IPEIMETOB, U3 PEaIbHON MPAKTUKHU.

YpaBHEHMSI U HEPABEHCTBA.

Pemarp nuHeliHble, KBaJpaTHbIE YPaBHEHUS U PallMOHAIbHBIE YPABHEHUS, CBOSILIUECS K
HUM, CUCTEMBI IByX YPABHEHUH C IBYMS [IEPEMEHHBIMH.

[IpoBOoaNTH IpOCTENIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM YHCIIE C
IpUMEHEHHEM IpaduyecKux MpeacTaBieHul (ycTaHaBIMBAaTh, UMEET JIM YPaBHEHUE UJIM CUCTe-
Ma ypaBHEHH pelIeHus, eCiii UMEET, TO CKOJIbKO, U MTPOoYee).

IlepexoauTh OT ci10BeCHOM (OPMYIHUPOBKH 3a/aud K €€ anreOpandeckoid MOJENHU C Mo-
MOIIBIO COCTABJICHUS! YPABHEHUSI WM CUCTEMBbl YPABHEHM, HHTEPIPETUPOBATH B COOTBETCTBUU
C KOHTEKCTOM 3aJ]auy MOJIy4YE€HHBIN pe3yJIbTaT.

IIpuMeHsTh CBOKCTBA YMCIOBBIX HEPABEHCTB JUIsl CDABHEHUS, OLICHKH, PEIIaTh JTMHEHHbIE
HEPaBEHCTBA C OJHOW NMEPEMEHHON U UX CHUCTEMBI, 1aBaTh rpagMuecKyro ILTIOCTPALIUI0 MHOXE-
CTBa PELICHUI HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

QyHKIUN.

IToHnMaTh M MCMOJIB30BaTh (PYHKLUMOHATIBHBIC TIOHATHS U SI3bIK (TEPMUHBI, CUMBOJIHYE-
ckue 0003Ha4yeHMsI), ONpeAeNsATh 3HaYeHHEe (QYHKIMM IO 3HAUYEHUIO apryMEeHTa, ONpPEeNeNsTh
CBOMCTBA (PYHKIUH 110 €€ rpaduKy.

Crpouts rpaduKu 31€eMEHTapHbIX PYHKINN BUJA:

}f=fi}r=xzi}f=xai}f=ﬁ,y=lxl 3 }
, OIMCHIBATh CBOWCTBA YHCIIOBOM

¢byHkuuu no e€ rpaduky.

[IpeameTHBIE pe3yabTaThl OCBOSHUS MPOTPAMMBI Y4€OHOTO Kypca K KOHILy OOy4YeHHs B 9
KJj1acce.

Yucna 1 BBIYUCICHUS.

CpaBHUBaTh U YIOPSAJOYNBATEH PAIMOHAILHBIE U UPPAIIMOHATILHBIC YHCIIA.

BeImonHATE apudMeTHIecKie ISHCTBHUS ¢ pallMOHAILHBIME YHCIIAMH, COYeTast YCTHBIC U
MUChbMEHHBIC TPUEMBI, BBHITIONHSATH BEIYUCIICHUS C UPPAIIMOHATHHBIMU YHCIIAMH.

HaxomuTh 3HaYCHUS CTEIICHEH ¢ IEeJIBIMH TOKa3aTeIIIMA M KOPHEH, BEIYUCIIATh 3HAYCHUS
YHCIIOBBIX BBIPAKECHUH.

OKpyrisITh JACHCTBUTEIBHBIC YHWCIA, BBINOJHATH TPUKHJIKY PE3yJIbTaTa BBIYHCICHUH,

OLICHKY YHUCJIOBBIX BBIpa)KeHPIfI.
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YpaBHEHUS 1 HEPABEHCTBA.

Pemrate nvHEVHBIE M KBAaAPATHBIC YPAaBHEHHUs, YPABHEHUS, CBOJAIIUECS K HUM, IIPOCTEU-
1€ ApOoOHO-PallMOHAIbHbIE YPaBHEHHUS.

Pemate cucreMsl IByX JIMHEWHBIX YPAaBHEHUM C JBYMS IIEPEMEHHBIMU U CUCTEMBI JBYX
YPaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SABIIACTCS JIMHEHHBIM.

Pemate TekcTOBBIC 33a7auu alreOpandeckuM CocoOOM € MOMOIIBIO COCTABJICHUS ypaB-
HEHUS WIN CUCTEMBI IBYX YPABHEHHUH C ABYMs IEPEMECHHBIMHU.

IIpoBOoaMTH IpOCTENIINE UCCIIEAOBAHUS YPABHEHUN U CUCTEM YPABHEHUM, B TOM YHCIIE C
IPUMEHEHHEM IpaUUecKuX MpeacTaBieHuil (ycTaHABIUBATh, UMEET JIU YPABHEHUE WM CUCTE-
Ma ypaBHEHHI pEelIeHHUs, ECIIU UMEET, TO CKOJILKO, U ITPOYEE).

Pemiare nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, U300paXxaTh PELICHUEe Hepa-
BEHCTB Ha YHCJIOBOU NPAMOH, 3alIMCBIBATH PELICHUE C IOMOIIBIO CUMBOJIOB.

Pemarp cucTembl TMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOIINE KBAgpaT-
HOE HEPAaBEHCTBO, U300pakaTh PEIICHUE CUCTEMbl HEPABEHCTB HA UMCIIOBOM IPSIMOM, 3alMChI-
BaTh PEIIEHHUE C TOMOIIBIO CUMBOJIOB.

Hcnons30BaTh HEpAaBEHCTBA MIPU PELICHUH PA3JIMYHBIX 3a4a4.

OyHKIUY.
Pacnio3naBate GyHKIMM M3Y4eHHBIX BUAOB. [10Ka3pIBaTh CXEMATHUYECKU PACIIOIOKEHUE
Ha KOOPJMHATHOU ILIOCKOCTH rpaduKoB byHKIMi BHJA:
_ _ _ % _ 2 _ .3
y=4&x, y=HAx+b y=- y=ax"+bx+e yv=x"  y=x y=|x|

! B 3aBU-

CUMOCTH OT 3Ha4eHUH K03((HUIIMEHTOB, ONMUCHIBATH CBOUCTBA (DYHKIIHIA.

Crtpouth 1 M300pakaTh CXeMaTH4ECKU TpapUKU KBAaAPATHUHBIX (PYHKIMI, OMHUCHIBATH
CBOWCTBA KBa/IpaTUYHbIX (DYHKIMH 1O UX IpaduKam.

Pacnio3naBath kBajipaTHYHyI0 (GYHKIHIO 10 (hOpMyse, IPUBOAUTH MPUMEPH KBaIpaTH4-
HBIX (QYHKIMH U3 peanbHO )KU3HU, (PU3UKU, TEOMETPUH.

Yucnoble OCIEI0BATENBHOCTH U IIPOTPECCUMU.

Pacrnio3HaBaTh apu(pMeTHUECKYI0 U T€OMETPUUYECKYIO MPOrPECCHH IPU Pa3HBIX crocobax
3a/1aHMUS.

BBINONHATE BBIUMCIIEHUS] C MCIOJIb30BaHUEM (GOPMYN N-TO YjeHa apuPMETHYECKOH U
F€OMETPUUYECKON MTPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakaTh 4IeHbl OCIEI0BATENBHOCTH TOYKAMH HA KOOPIMHATHON IJIOCKOCTH.

Pemrate 3amauu, CBA3aHHBIE ¢ YMCIIOBBIMU IIOCIIEIOBATEIBHOCTSMH, B TOM YHUCIIE 3aJa4U
U3 pealbHOM KU3HU (C MCIOIB30BaHUEM KaIbKYISTOPa, IH(POBBIX TEXHOIOTHA).

Paboyasi nporpamma y4e0Horo kypca «I'eomerpus» B 7-9 kiaccax (aajiee cooTBer-
CTBEHHO — NporpamMmma y4e0Horo kypca «I'eomerpus», yueOHbIH Kypc).

IHosicuuTeIbLHAA 3aNMCKA.

I'eomeTpus Kak OAMH M3 OCHOBHBIX PA3ZEJIOB IIKOJIBHOM MaTEMaTUKH, UMEIOIIHNIN CBOEH
LEeNIbI0 00eCneunTh U3yUeHHe CBOWCTB U pa3MepoB (DUTYp, UX OTHOIIEHUH M B3aMMHOE paclio-
JIO’KEHHE, OIUPAETCS HA JJOTUYECKYIO, JOKA3aTeIbHYIO JUHUI0. [[EeHHOCTh N3y4eHusl TeOMeTpUr
Ha YpOBHE OCHOBHOTrO 0OIIero oOpa3oBaHUsS 3aKIIOYAETCsl B TOM, YTO OOYYAIOLIHICA y4UTCA
IIPOBOJIUTH JIOKA3aTENbHBIE PACCYKIECHMS, CTPOUTH JIOTHUECKHE YMO3aKIIOUEHHUs, JT0KA3bIBaTh
VCTUHHBIE YTBEPXKICHHUS U CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IIPOBOJUTH PACCYKIAEHUSA «OT
MIPOTUBHOT'0Y», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYINPOBATH OOpATHBIE YTBEPHKIECHUS.

[lenpro U3ydeHUs] T€OMETPUM SIBIISAETCS UCIIOIB30BAHUE €€ KaK MHCTPYMEHTA IIpU pellle-
HUM KaK MaTeMaTHU4eCKUX, TaK W MPAKTUYECKUX 3a]ad, BCTPEUAIOIIMXCA B PEAIbHON KU3HH.
OOyuaromuiics 10JKeH HaAy4YUThCs ONPEAEATh TeOMETPUUYECKYIO (UTYPY, OMUCHIBATH CIOBAMH
yepTEX MU PUCYHOK, HAWTH IUIOMIAAb 3€MEJIbHOTO Yy4acTKa, pacCuuTaTh HEOOXOAUMYIO JJIUHY
OINTOBOJIOKOHHOTO Kabens miu Tpedyemble pa3Mepbl rapaxa ains aBromMoOwis. [Ipu pemeHuu
3aJa4 MPaKTUYECKOro XapakTepa o0ydaromuiics YUUTCS CTPOUTHh MAaTeMaTH4YEeCKHE MOJENU pe-
aJIbHBIX KU3HEHHBIX CUTYallUH, IPOBOJUTH BBIYUCIICHUS U OLICHUBATh NIOJIy4CHHBIN PE3YJIbTAT.
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BaxHo nonu€pkuBaTh CBA3M T€OMETPUU C APYITMMHU Y4eOHBIMHU IIPEIMETaMU, MOTUBUPO-
BaTh MCIOJb30BATh OMNPEACICHUS IeOMETPUYECKUX (PUTYp M MOHATHH, NEMOHCTPUPOBATH MpPH-
MEHEHHUE MOJyYEHHbIX YMEHUH B (PU3UKE U TEXHUKE. DTU CBSI3M HauloJjiee sIpKO BUJIHBI B TEMax
«BexTope», «Tpuronomerpruueckue cOoTHOMEHMs», «Metox koopauHat» u «Teopema [uda-
ropa.

VY4eOHbIil kypc «I'eomMeTpusi» BKIIIOYAET CIAEAYIOIINE OCHOBHBIE pa3Jieibl COJACPKAHUS:
«['eomerpuueckue Gurypsl u ux cBoictay, «M3MepeHne reoMeTpu4eCKUX BEIUUUHY, «Jlekap-
TOBBI KOOPAMHATHI Ha IUIOCKOCTH», «BekTopb», «JIBmkeHus miaockoctny, «lIpeoOpasoBanus
[IOJOOUSY.

O01m1ee yncno YacoB, PEKOMEHIOBAHHBIX ISl M3ydeHHs yueOHoro kKypca «I'eomerpusiy, —
204 gaca: B 7 kitacce — 68 4acoB (2 yaca B Heleno), B 8 kimacce — 68 yacoB (2 yaca B HEJENIO), B
9 knacce — 68 yacoB (2 yaca B HEJIEIIIO).

Conep:xanue 00y4yenus B 7 Kiaacce.

Hauanbnubie nousitus reomerpuu. Touka, mpsiMasi, OTPe30K, Jyd. Yroj. Buasl yrios.
Beprukansuble 1 cMexHble yribl. buccekrpuca yria. Jlomanasi, MHoroyrosnbHuk. Ilapamiens-
HOCTb U NEPIEHAUKYIAPHOCTD IPSIMBbIX.

Cummerpuunble ¢purypbl. OCHOBHbBIE CBOICTBa 0ceBOM cuMMmeTpuu. [Ipumepsl cummer-
pPHH B OKPYKaIOILEM MUPE.

OCHOBHBbIE ITOCTPOEHUS C MOMOILBIO HUPKYJS U IUHEWKH. TpeyronbHuk. Beicota, Mmeau-
aHa, OMCCeKTpuca, UX CBOMCTBA.

PaBHOOE1peHHBIN U paBHOCTOPOHHUMN TpeyrojibHUKH. HepaBeHCTBO TpeyroiabHHUKA.

CpoiicTBa M NpHU3HAKM DPAaBHOOEAPEHHOIro TpeyrosibHUKa. [Ipu3Haku paBeHcTBa Tpe-
YT OJIbHUKOB.

CpolicTBa M IpU3HAKK NapauIeabHbIX NpAMbIX. CyMMa yIJioB TpeyrojibHuKa. BHemHue
YIJIbl TPEYTOJIbHUKA.

[Ipsmoyronbublil TpeyroapHUK. CBOMCTBO MeEIMaHbl NPSIMOYTOJBHOIO TPEYIrOJbHHKA,
NpoBeAEHHONW K rumoreHyse. llpu3Haku paBeHCTBa MPSIMOYTOJIBHBIX TPEyroJbHUKOB. [Ipsmo-
YTOJIBHBIN TPEYTOJBHUK ¢ yriioM B 30°.

HepaBeHcTBa B reomeTpun: HEPaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
TeopeMa o OoJIbIIEM yIiie U O0NbIIeH CTOpoHe TpeyroyibHUKA. [lepneHIuKyIsp U HaKJIOHHAS.

I'eomeTpuueckoe Mecto Todek. buccekTpuca yria u cepeJuHHBIN NEPIEHIUKYIAP K OT-
Pe3Ky Kak reOMETpHUYECKHE MeCTa TOUEK.

OKpy’KHOCTb M KpYT, XOpJia U IHaMeTp, X CBOMCTBA. B3anMHOE pacmonokeHue oKpyx-
HOocTU U mpsimo. KacaTtenbHas M cekylias K OKpPYKHOCTH. OKpYKHOCTb, BIMCAHHAs B YTOJL.
BrnincanHas u onucaHHas OKpYKHOCTH TPEYTOJIbHUKA.

Conep:xanue 00yuyenus B 8 Kiacce.

Yersipéxyronpauku. [lapamienorpaMm, ero npu3Haku 1 cBorcTBa. YacTHbIE Cilydau Ia-
pajuiesorpaMmoB (IPSIMOYTOJIBHUK, poMO, KBajipar), UX MpHU3HAKU U CBOWCTBa. Tpamenus, pas-
HOOOKas Tparnenus, e€ cBoicTBa U npu3Haku. [IpsmoyronbHas Tpanerus.

Meton ynsoenus menuansl. LlenTpansHas cumMmerpus. Teopema Daneca U Teopema o
MPOMOPLUOHAIIBHBIX OTPE3KaXx.

CpenHue TMHUM TPEYrobHUKA U Tpanenuu. L{eHTp Macc TpeyroyibHuKa.

[TogoOue TpeyronbHUKOB, KodhdumueHT nomxodus. [Ipusnaku mogodust TpEeyroabHUKOB.
[TpumeHeHne NoA00MS IPU PELICHUN MPAKTUUYECKUX 3a/1a4.

CaoiicTBa miuomajeil reomerpuueckux Guryp. @opmynsl s MIOMEAAN TPEYrOJIbHUKA,
napaenorpaMma, pom6a u tpaneruu. OTHOIIEHHE TUIOIAeH MoK00OHBIX GUryp.

Brruncnenue miomaaei TpeyroabHIKOB M1 MHOTOYTOJIbHUKOB Ha KJI€T4aToi Oymare.

Teopema [ugaropa. [Ipumenenue Teopems! [Tudaropa npu pemieHUn NpakKTHUECKUX 3a-
Jau.
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CuHycC, KOCHHYC, TAHT'€HC OCTPOTO yIja NPsSMOYTOJBHOTO TPEyrojJbHUKa. OCHOBHOE TPH-
TOHOMETPUYECKOE TOXIECTBO. Tpuronomerpuueckue Gpynkuu yrios B 30°, 45° u 60°.

BnircaHHbBIE M LIEHTpPaAJIBHBIE YIJIBI, YIOJ MEXAY KacaTeIbHOM M XOPIOH. YTIbl MEXIy
XOpJlaMU M CeKylIMMU. BIMcaHHbIE M ONMCAaHHBIE YETBIPEXYTOJIBHUKU. B3auMHOE pacronoxe-
HUe JBYX oKpyxHocTel. Kacanue okpykHocTeil. O01ue kacaTesbHble K ABYM OKPY>KHOCTSIM.

Conep:xanue o0yuenusi B 9 kiacce.

Cunyc, kocunyc, TaureHc yriioB ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUYECKOE TOXKIE-
cTBO. dOpMyIIBI IPUBEICHHUS.

Pemenue TpeyronpHUKOB. TeopeMa KOCHHYCOB U TeOpeMa CUHYCOB. PelieHue npaktuie-
CKHUX 33Ja4 C UCIOJIb30BaHUEM TEOPEMbl KOCUHYCOB 1 TEOPEMBI CUHYCOB.

[IpeobpazoBanue momobust. [1o100me COOTBETCTBEHHBIX JIEMEHTOB.

Teopema o npou3BeA€HNU OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEJCHUH OTPE3KOB CEKYILHUX,
TeopeMa O KBaJlpaTe KacaTeJIbHOM.

Bekrop, amuHa (MOIynb) BEKTOpA, COHAIPABICHHBIE BEKTOPHI, IMPOTHUBOINOJIOXKHO
HaIpaBJICHHBIC BCKTOPHbI, KOJUVIMHECAPHOCTL BCKTOPOB, pABCHCTBO BCKTOPOB, OICpallii HalJ BCK-
Topamu. Pa3nokeHue BekTOopa IO JBYM HEKOJUIMHEApHBbIM BekTopaM. KoopauHaThl BeKTOpA.
CKaﬂﬂpHOG IMPOU3BCACHUC BECKTOPOB, IPUMCHCHUEC IJIA HAXOXICHUA JJIMH U YTIJIOB.

JlekapTOBbI KOOPJMHATHI HA IUIOCKOCTH. Y PaBHEHUS NPSIMOM U OKPY>KHOCTU B KOOPAHUHA-
Tax, IEPCCCUCHUC OKPY)KHOCTGI\/JI U IPAMBIX. MCTOII KOOpAUHAT U €ro NpUMCHCHHUC.

IIpaBuabHBIE MHOTOYTOJIBHUKU. J[IMHA OKpykHOCTH. ['pagycHast U paguaHHas Mepa yr-
J1a, BBIYMCIIEHUE JJIMH YT OKpykHOcTel. [nomane xpyra, cexropa, cerMmeHra.

JIBIDKEHMs IJIOCKOCTH U BHYTPEHHUE CUMMeTpuu ¢Guryp (3JeMeHTapHbIe MpeacTaBiie-
Hus). [lapannensHblil nepenoc. IloBopor.

IIpenmerHble pe3yJIbTaThl 0CBOCHHS NPOrpaMMbl YueOHOro kypca «I'eomerpus».

IIpenmeTHble pe3yapTaThl OCBOCHUS MPOrpaMMbl yUeOHOTO Kypca K KOHIly 0Oy4yeHus B 7
KJIaCCe.

Pacrnio3HaBaTh M3y4eHHbIE T€OMETPHUECKUE (PUTYpBI, ONMpPEENATh UX B3aUMHOE pacIio-
JI0’)KeHUe, N300pakaTh reOMETPUUECKUE (PUTYPBI, BBIMOIHIATh YEPTEKHU 110 YCIOBUIO 3a1a4u. W3-
MEpPATH JIMHEMHBIE U YIVIOBbIEC BEIMYMHBL. Perars 3a1a4n Ha BBIUMCIECHUE JJIUH OTPE3KOB U Be-
JINYUH YIJIOB.

[IpoBoauTh rpyOyr0 OLIEHKY JIMHEHHBIX M YIJIOBBIX BEJIIMYMH IPEIMETOB B peallbHOMN
KHU3HH, pa3MepOB MPUPOAHBIX 00BEKTOB. Pa3nuyaTe pa3mepsl 3TUX OOBEKTOB 110 MOPSIKY BEIH-
YUHBI.

CTpouTh 4epTeKH K FTEOMETPUUECKUM 3a1a4aM.

[Tonp30BaTbCs MpU3HAKaMU PABEHCTBA TPEYTOJBHUKOB, UCIIOIb30BATh IPU3HAKKU U CBOU-
CTBa PaBHOOEIPEHHBIX TPEYTOJIbHUKOB MPHU PEIICHUH 3a/1a4.

[IpoBOANTH JIOTHYECKHUE PACCYKIECHUS C UCIIOJIb30BAHMEM IT'€OMETPUUECKUX TEOPEM.

ITonp30BaTbCs NMpU3HAKAMU PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJBbHUKOB, CBOMCTBOM Meé-
JINaHbl, TPOBENEHHON K TMIIOTEHY3€ IMPSMOYTOJBHOTO TPEYrOJbHUKA, B PEHIEHUU I€OMETpHUYE-
CKHX 3a/1ad.

OmnpenensaTs NapauieIbHOCTb MPSIMBIX ¢ OMOILBIO YIJIOB, KOTOPbIe 00pa3yeT ¢ HUMU ce-
Kymasd. OnpeaensaTs NapajjieIbHOCTh IPSIMBIX C TIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK OJI-
HOM IPSIMOM IO TOYEK APYrOW MPSMOM.

Pemiate 3a1aun Ha Ki1eT4aToi Oymare.

[IpoBOANTH BBIYUCIIEHUS U HAXOJIUThH YUCIOBbIE U OYKBEHHBIE 3HAUEHHUS YIJIOB B FEOMET-
PUYECKUX 3a7a4axX C HCIOJIb30BAHMEM CYMMBI YIVIOB TPEYTOJIBHUKOB U MHOTOYIOJIbBHUKOB,
CBOICTB yrjoB, 0Opa30BaHHBIX MPH MEPECEUEHUH JBYX MapalieIbHBIX MPSAMBIX cekyliei. Pe-
1I1aTh IPAKTUYECKUE 314U HA HAXOXKIEHUE YIJIOB.

Brnagers noHATHEM reOMETPHUYECKOI0 MECTa TOUEK. YMETh ONpPeAesATh OUCCEKTPUCY YT-
J1a ¥ CEPEIMHHBIN NEPIEHAUKYIIAP K OTPE3KY KAK TEOMETPUYECKHUE MECTA TOYEK.
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DopMyIMpPOBaTh ONPEIECICHNS OKPYKHOCTH M Kpyra, XOpAbl U IHaMeTPa OKPYKHOCTH,
MI0JI30BAThCS UX CBOMCTBAMHU. Y METh IIPUMEHATH 3TU CBOMCTBA IIPU PELICHUHU 3a/1a4.

Bnagers moHATHEM ONMCAaHHOW OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh HAXOIUTH €€
neHtp. [lonp3oBarbes pakTaMu O TOM, YTO OMCCEKTPUCHI YITIOB TPEYrOJbHUKA IEPECEKAIOTCS B
OJIHOHM TOYKE, U O TOM, YTO CEPEIAHMHHBIE MEPIEHAUKYISAPBI K CTOPOHAM TPEYTOJIbHHKA Iepece-
KAIOTCS B OJHOU TOYKE.

Bnagers noHsATHEM KacaTelnbHOW K OKPYKHOCTH, I10JIb30BAaThCS TEOPEMOM O MEpIEHIM-
KYJIIPHOCTH KacaTelbHOU U pajuyca, IPOBEAEHHOIO K TOUKE KaCaHUs.

ITosp30BaTbCsA MPOCTEHIIMMU T€OMETPUYECKUMU HEPABEHCTBAMU, IIOHUMATh UX MPAKTH-
YECKUU CMBICII.

IIpoBOANTH OCHOBHBIE T€OMETPUYECKHUE IIOCTPOCHUS C TIOMOIIBIO LUPKYJIS U JINHEHKH.

[IpenmeTHbIie pe3yabTaThl OCBOCHHS MPOTPAMMBI Y4€OHOTO Kypca K KOHILy OOy4eHHS B 8
KJIacce.

PacriozHaBaTh OCHOBHBIE BH/bl UYETBIPEXYTOJIBHUKOB, UX AJIEMEHTHI, IOJIb30BAaThCS HUX
CBOMCTBaMH IIpU PELICHUH F€OMETPUYECKUX 3a]au.

[IpuMeHsTH CBOMCTBA TOUKH NIEPECEUEHUSI ME/IMAH TPEYroJbHUKA (LIEHTpA Macc) B pellie-
HUU 3a7a4.

Bnaners noHaTreM cpeaHel JIMHUU TPEYrOJIbHUKA U TPANelUH, IPUMEHATh UX CBOMCTBA
IIPYU pELIEHUH reoMeTpuueckux 3anad. IlonpzoBaTecs TeopeMoit Paneca U TEOPEMON O IPOMIOP-
LIMOHAJIBHBIX OTPE3Kax, IPUMEHSITh UX JJISl PELICHUS IPAaKTUYECKUX 3a/1a4.

[TpuMeHATH NPU3HAKK [TOJJO0US TPEYTOJIBHUKOB B PEIIEHUH F€OMETPUUECKUX 3a]1ay.

[Tonb3oBarbes Teopemoii [ludaropa mig pemeHuss reoMeTpUIECKUX U NMPaKTUYECKUX 3a-
Jad. CTponuTh MaTEMATUYECKYIO MOJEINb B IPAKTUYECKUX 3a7a4axX, CAMOCTOSTENIBHO NPOBOJUTH
4epTEX U HaXOUTh COOTBETCTBYIOIIME UIUHBI.

Bnagers NOHATHSMM CHHYCA, KOCHHYCA M TAaHI'€HCA OCTPOrO yIja MpsIMOYTOJIBHOIO Tpe-
yrosibHUKa. [101b30BaThCs STUMU MOHATUSAMU AJIs1 PELLIEHUS IPAKTUYECKUX 3a/1a4.

Bbruucnare (pa3nuyHbIME coco0amMH) IUIOINAAb TPEYrojbHHKA W IUIOLAJAW MHOIO-
YrOJIbHBIX QUryp (I0JIb3ysAch, Iie HEOOXOAMMO, KaJIbKyIATOpoM). IIpHMeHsATh MonydeHHbIe
YMEHHMSI B IPAKTUYECKUX 3a/1a4ax.

Bnanerp MOHATHSMHM BIMCAHHOTO M LEHTPAJIbHOIO yIJja, UCIOJIb30BaTh TEOPEMBI O BIIH-
CaHHBIX yIJlax, yriax MeXIy XopJaamH (CeKyIIMMHU) U yIiie MEeXAY KacaTeldbHON M XOpaoi mpu
pEIIEHNN TEOMETPUYECKUX 3a/1ay.

Bnanerps moHATHEM OMMCAHHOIO YETHIPEXYTOJIbHUKA, MPUMEHSATh CBOMCTBA ONMCAHHOTO
YETHIPEXYTOJbHUKA TP PEILICHUN 3a]ad.

[IpuMeHsTh MONMy4YeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTUYECKUE MOJETH IS
3aJa4 peaqbHON KU3HU U MPOBOANUTH COOTBETCTBYIOIME BBIUMCIEHUS C IPUMEHEHHEM 11010015
Y TPUTOHOMETPUH (TI0NIB3YSICh, I'7I€ HEOOX0UMO, KAJTIbKYJIATOPOM).

IIpenmeTHble pe3yabTaThl OCBOCHHS MPOrpaMMbl yUeOHOTO Kypca K KOHIly 0Oy4eHus B 9
KJ1acce.

3HaTh TPUTOHOMETPUUYECKHE (PYHKIIUU OCTPHIX YIJIOB, HAXOIUTh C MX IMOMOIIBIO pa3any-
HBIE AJIEMEHTHI MPSMOYTOJIBHOTO TPEYrOJIbHUKA («PELIeHUE MPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY).
HaxoauTs (¢ TOMOIIBIO KAaNbKYIATOPA) JUIMHBL U YTJIBI JJ1s1 HETAOJUYHbIX 3HAUECHUH.

[Tonb3oBatbes popmynamu NpUBEACHHUSI U OCHOBHBIM TPUTOHOMETPUUYECKUM TOXKIECTBOM
JUISL HAXOKIEHHSI COOTHOIIEHUN MEXly TPUTOHOMETPUYECKMMH BETUUMHAMH.

Hcnonb30BaTh TEOPEMBbI CHHYCOB U KOCUHYCOB JIJIsl HAXOXKJIEHUS! Pa3IMYHbBIX JIEMEHTOB
TPEYrOJIbHHUKA («PELUIEHUE TPEYTOJIbHUKOBY), IPUMEHATH UX MPU PEIIEHUN I€OMETPUUECKUX 3a-
Jad.

Brnanets noHstusMu npeoOpa3oBaHus M0A00Hs, COOTBETCTBEHHBIX 3JIEMEHTOB MOT00HBIX
¢uryp. Iloap3oBaThCs cBOMCTBAMU MOAOOMS MPOU3BOJIBHBIX (PUTYp, YMETh BHIYUCIATH JUIMHBI U
HaXOJUTh YIJIbl y MOoA0OHBIX ¢uryp. IlpumeHsTs cBoiicTBa mogo0us B MPAKTUUYECKUX 3a/1adax.
YMeTh NpUBOJUTH IPUMEPHI TOAOOHBIX PUTYP B OKPYXKAIOIIEM MUPE.
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ITosnp30BaTbCA TEOPEMAMH O MPOU3BEACHUHM OTPE3KOB XOPI, O MPOU3BEICHUU OTPE3KOB
CEKYLIUX, O KBaJpaTe KacaTeabHOM.

ITonp30BaThbes BEKTOpPAMH, MOHUMAaTh UX T€OMETPUYECKMNA M (U3NYECKUH CMBICH, MPHU-
MEHSTh MX B PELICHUU F€OMETPUUECKUX U (pusmueckux 3amad. [IpuMeHsTh CKansgpHOEe MpOou3Be-
JIEHUE BEKTOPOB JUUISl HAXOKACHUS JJIMH U YIJIOB.

ITonbp30BaTbCst METOIOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATH €T0 B PEUICHUU I'E€OMET-
PHYECKHX U MPAKTUYECKUX 3a/1a4.

BiiageTs NMOHATHAMHU IIPaBUIBHOTO MHOI'OYTOJIBHUKA, JJIMHBI OKPYXXHOCTH, JJIMHBI JIYTH
OKPYKHOCTH U PaJlMaHHOM MEpHI yIJIa, yMETh BBIUUCIIATH IUIOIIAAL Kpyra U ero yacten. [Ipume-
HATH [TOJIyYEHHbIE YMEHHUs B [IPAKTUYECKUX 3aadax.

HaxonuTe ocu (MM LEHTPhI) CUMMETPUU (UTYp, TPUMEHSTh IBM)KEHHS IJIOCKOCTH B
IIPOCTEUIINX CIIyqasiX.

[IpuMeHTh MONMY4YECHHBIE 3HAHUS HA IPAKTUKE — CTPOUTH MAaTEMATHYECKUE MOJEIH IS
3a[a4 peaqbHON KU3HU U MPOBOJIUTH COOTBETCTBYIONINE BBIYUCICHHS C IPUMEHEHHUEM 0100
U TPUTOHOMETPUUECKUX (PYHKIMH (TIONIB3YSCh, I/1€ HEOOXOUMO, KAIBKYIATOPOM).

PabGouas nporpamMma y4eOHOro kypca «BeposiTHOCTb U CTATHCTHKA» B 7-9 Kiaccax
(1anee COOTBETCTBEHHO — NporpamMMa y4ye0HOro Kypca «BeposiTHOCTH M CTaTHCTHKA»,
yueOHBIH Kypc).

IHosicHuTeIbHAA 3ANMCKA.

B coBpeMeHHOM LM(DPOBOM MUpPE BEPOATHOCTb U CTATUCTUKA IMPUOOpETaroT BCE 0OJIb-
Iy 3HAYMMOCTb, KaK C TOUYKH 3pEHUS IPAKTHUECKUX MPUIIOKEHUH, TaK U UX PO B 00pa3oBa-
HUH, HEOOXOAUMOM Ka)KIOMY 4eJoBeKy. Bo3pacTaer uncio npodeccuii, mpu OBIaIEHHH KOTO-
pbIMH TpebyeTcst xopomasi 6a30Basi MOATOTOBKA B 00JACTH BEPOSATHOCTU U CTAaTUCTUKH, TakKas
MOJrOTOBKA BayKHA JIJISI IPOJOIDKEHHSI 00pa30BaHMS M ISl YCIICIIHOW MPo(eCcCHOHANTBHOMN Kaph-
ephl.

Kaxxpiii yenoBek MOCTOSIHHO MPUHHUMAET PELIEHHs] Ha OCHOBE MMEIOIINUXCS Yy HETo JlaH-
HBIX. A JUIsi 000CHOBaHHOTO NMPHHSATHUS PEIIEHUS B YCIOBMAX HEJOCTaTKa WM U30bITKAa MHDOP-
Maluy HEO0OXO0AMMO B TOM YHCIIE XOpOLIO ¢(hOPMUPOBAHHOE BEPOSTHOCTHOE M CTaTUCTHUECKOE
MBIIUICHHE.

VIMeHHO 103TOMY OCTpO BCTajla HEOOXOAUMOCTh chOpMUPOBAThH y oOyuaromuxcs GpyHk-
[IMOHAJIbHYIO TPaMOTHOCTb, BKJIIOUYAIOILIYI0O B ce0sl B KauecTBE HEOTHEMJIEMOI COCTaBIISIOIIEH
yYMEHHUE BOCIPUHUMATh U KPUTUYECKU aHAIM3MPOBATH MH(OPMAIIHIO, TPEACTaBIECHHYIO B pa3-
JUYHBIX (opMax, TOHUMATh BEPOSITHOCTHBIA XapaKTep MHOTMX peajlbHBIX MPOLIECCOB U 3aBUCHU-
MOCTEH, IPOU3BOJUTH NIPOCTEHIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B y4€OHOM Kypce ¢ OCHOBHBIMH NpUHIMIAMHU cOOpa, aHAJIW3a U MPEICTaB-
JIeHUS JTaHHBIX U3 Pa3IM4YHBIX cep KHU3HU 0OIIEeCTBa U TOCYAAPCTBA MPHOOIIAET 00yJaroIuXcs
K 00IleCTBEHHBIM MHTEpecaM. M3yueHne oCHOB KOMOMHATOPUKHU Pa3BUBAET HaBBIKM OpraHM3a-
UM nepedopa u 1nojacy€ra yuciaa BaApUaHTOB, B TOM YHCIE B IPUKIIAAHBIX 3a/a4ax. 3HAKOMCTBO
C OCHOBaMH TeopHH rpadoB co3qaéT MareMaTHUeCKuil GyHIaMEHT /sl GOPMUPOBAaHUS KOMIIE-
TEHIMHA B 006J1aCTH HHPOPMATUKU U LU(PPOBBIX TeXHOJIOTHHA. [Ipy H3ydeHUN CTaTUCTUKU U BEPO-
ATHOCTH 000TalarTcs MpeICTaBICHNs 00YJaroUXCcsl O COBPEMEHHON KapTHHE MUpa U METO/1ax
ero uccienoBanus, (OpMUPYETCs MOHUMAHUE POJIU CTATUCTUKH KaK UCTOYHHMKA COLIMAIBLHO 3HA-
YUMOW MH(OPMAaLIMU U 3aKJIa/IbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIIJICHUS.

B cooTBeTcTBUUM C TaHHBIMH LETSMH B CTPYKType MPOrpaMMbl yueOHOro Kypca «Bepo-
ATHOCTb U CTaTHUCTHKA» OCHOBHOTO OOIIEro oOpa3oBaHUs BbIAEIEHBI CIEAYIOIIUE CONEPKATENb-
HO-MeTonnueckue JMUHUM: «lIperncraBieHne NaHHBIX M ONMcCaTelIbHas CTaTHCTHKa», «Bepost-
HOCTb», «JIEMEHTbl KOMOMHATOPUKIY, «BBenenne B Teoputo rpadoB.

Conepxanue nunun «lIpeacraBieHne JaHHBIX U ONUCATENbHASL CTATUCTUKA» CIIY>)KUT OC-
HOBOM 117151 pOpMHUPOBAHUS HABBIKOB pabOThl ¢ MH(GOpMALIMEN: OT YTEHUS U UHTEPHpPETalul UH-
¢dopmanuu, npeacTaBiIeHHON B TaOnuIax, Ha quarpaMmax u rpadukax, 1o cbopa, mpeacrasie-
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HUS U QHAJIN3a JaHHBIX C MCIIOJIB30BAHMEM CTAaTHCTUYECKUX XAPAKTEPUCTHUK CPEIHUX U PACCEH-
BaHus. PaboTast ¢ maHHBIMH, 00ydYarolIuecs y4aTcsl CUMTHIBATH U MHTEPIPETUPOBATH JAHHBIE,
BBIJIBUT'aTh, ApTYMEHTHPOBATh U KPUTHKOBAThH MIPOCTEUIINE TUIIOTE3bl, Pa3MBbIIUIATh Hal (PAKTO-
pamu, BbI3bIBAIOIIMMU U3MEHUMBOCTb, U OLIEHUBATh UX BIMSHUE HAa PACCMATPUBAEMbIC BEIMYMU-
HBI U IIPOLIECCHI.

HNHTYyUTHBHOE NpENCTaBICHUE O CIIy4alHOM M3MEHYMBOCTH, MCCIEJOBAaHUE 3aKOHOMEp-
HOCTEH W TEHJCHIMM CTAaHOBUTCS MOTHBHUPYIOIICH OCHOBOHM ISl M3Yy4YEHUS TEOPHH BEPOATHO-
cteil. bonpiioe 3HaUeHNE UMEIOT IPAKTUUECKUE 3a/1aHusl, B YACTHOCTH OIBITHI C KJIACCUUYECKUMHU
BEPOATHOCTHBIMU MOJEIISIMH.

[ToHATHE BEPOSTHOCTH BBOAMTCS KaK Mepa MpaBaomono0ust ciydaitHoro coositusi. [lpu
U3y4eHHH y4eOHOro Kypca oOydarouiuecs 3HaKOMATCS ¢ MPOCTEHIINMU METOJaMH BBIYMCIICHUS
BEPOATHOCTEN B CIIy4alHBIX SKCIIEPUMEHTAX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU HUCXOJaMH,
BEPOSITHOCTHBIMM 3aKOHAMH, MO3BOJIIOIIMMHU CTaBUTh M pellaTth Oojiee CIOXHbIE 3anayu. B
y4€OHBIN KypC BXOJAT Ha4aJIbHbIE MPEJCTABIICHUS O CIIyYalHbIX BEIMUMHAX U UX YUCIIOBBIX Xa-
PaKTEPUCTUKAX.

B pamkax y4eGHOTO Kypca OCYyIIeCTBISIETCS 3HAKOMCTBO O0YJarOIUXCs ¢ MHOKECTBAMH
Y OCHOBHBIMHU OIIEPALMSAMU HaJl MHOXKECTBAMH, PACCMATPUBAIOTCS NPUMEPHI IPUMEHEHUS IS
peleHus 3a/1a4, a Tak)Ke MCIIOJIb30BAHMS B JPYTrUX MaTeMaTHUYECKUX Kypcax W y4eOHBIX Mpe-
MeTax.

B 7-9 xnaccax u3y4aercsi yueOHbI Kypc «BeposiTHOCTh M CTaTUCTHKAY», B KOTOPBI BXO-
AT pasgensl: «lIpencraBieHue JaHHBIX M ONKCATENbHAsS CTATUCTUKA», «BeposTHOCTHY, «Oile-
MEHTBI KOMOMHATOPHUKWY, «BBeeHne B Teoputo rpadoBy.

OO11ee 4KciI0 4acoB, pEKOMEHA0BAHHBIX Ul U3y4eHHs yueOHOro Kypca «BeposTHOCTb U
cratuctukay, — 102 yaca: B 7 knacce — 34 vaca (1 gac B Hezento), B 8 kiacce — 34 yaca (1 gac B
Heneno), B 9 kitacce — 34 vaca (1 4ac B Henemo).

Conep:xanue 00y4yenusi B 7 Kiaacce.

[IpencraBnenne NaHHBIX B BHJIE TaONUI], AMarpamMM, TpaukoB. 3amojHEHHWE TaOIHII,
YTEHUE U MOCTPOEHHUE JUarpaMM (CTOJIOMKOBBIX (CTOJIOUATHIX) U KPYroBbIX). UTeHHe rpaduKoB
peanpHBIX TporieccoB. M3Bnedenne nHpopMaMy U3 AUarpamMm U TaOJHIl, UCTIOIh30BaHUE U UH-
TepIIpeTaus JaHHbIX.

OmnucarenbHas CTaTUCTHKA: CpeiHee apu(MeTHUeCKoe, MeInaHa, pa3Max, HaubosblIee U
HaMMEHbIIIee 3HAaYeHUsT Ha0opa YMCIIOBBIX JaHHBIX. [IprMepsl cirydaifHON H3MEHYHBOCTH.

CayvaiiHbli 3KCTIEpUMEHT (OIIBIT) U ciy4aiiHoe coObiTue. BeposTHOCTh M yacToTa. Posb
MaJIOBEPOSTHBIX U MPAKTHYECKH JOCTOBEPHBIX COOBITHH B MpUpojae W B oOmiecTBe. MoHeTa H
UTpajibHasi KOCTh B TEOPUH BEPOATHOCTEH.

I'pa¢, Bepumna, pedpo. Crenens BepmnHbl. Yncino pédep U cyMMapHasl CTENEHb BEp-
mmH. [IpencraBnenue o ceszHoctH rpada. Llenu u muxinsl. [Tyt B rpadax. O6xox rpada (sitne-
poB nyTh). [IpencraBnenue 06 opueHTHpOBaHHOM rpade. Pemenue 3ana4 ¢ nomoisko rpados.

Conep:xanue o0yuenus B 8 kiacce.

[IpencraBneHue AJaHHBIX B BUJE TaOIUL, TUarpaMM, rpadukos.

MHO0€ecTBO, 3JIEMEHT MHOXECTBA, MOAMHOXKeCTBO. Ornepalnuy HaJl MHOKECTBaMU: 00b-
eAMHEHHE, NepecedeHue, nomnosHeHne. CBOMCTBa onepanyil HaJ MHOMKECTBAMH: IEPEMECTH-
TeIbHOE, COYeTaTelIbHOEe, paclpeleiuTeNbHoe, BKItoueHus. lcmnonb3oBaHue rpaduueckoro
IIPEJICTaBICHNUS] MHOKECTB Ul OIIMCAHMsl PEAJIbHBIX ITPOLIECCOB U SBJICHUH, IPU PELICHUH 3a/1a4.

W3mepenue paccenBaHus AaHHbIX. Jucnepcus M CTaHIapTHOE OTKJIOHEHUE YHCIOBBIX
HabopoB. /luarpamma paccenBaHusl.

DnemMeHTapHbIe cOOBITUS ciay4aitHoro omnbita. Ciydaiinbie coObITHs. BeposTHOoCTH COOBI-
Tuil. ONBITHI C PAaBHOBO3MOXHBIMH 3JIEMEHTApHBIMU coObITHAMU. CiydaiHblii BeIOOp. CBs3b
MEX/1y MaJOBEPOSATHBIMH U MPAKTUYECKH JIOCTOBEPHBIMU COOBITUSIMU B MPUPOJE, OOIIECTBE U

HayKe.
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Hepeo. CBolcTBa AEPEBbEB: €AUHCTBEHHOCTh MYTH, CYIIIECTBOBAHUE BUCSYEH BEPILUHBI,
CBSI3b MEXJy YHMCJIOM BEpIIMH U yucioM péoep. [IpaBuno ymHoxenus. Pemenue 3agau ¢ momo-
11610 rpadoB.

[TpotuBomnonoxusie coObiTus. Auarpamma Diinepa. OObeiuHEHHE U TIepeceueHre COObI-
tuii. HecoBmecTHbIe CcOOBITHSA. DOpMyna CIIOXKEHUS BEPOSATHOCTEH. Y CIIOBHAs BEPOSTHOCTD.
[TpaBuno ymuoxxenus. HeszaBucumsbie coObiTus. IlpeacraBienne 3KCepuMeHTa B BUE JIEpeBa.
Pemenne 3a1a4 Ha HaXOXKJAEHUE BEPOATHOCTEN C MMOMOILBIO IEPEBA CIIyYalHOTO SKCIIEPUMEHTA,
auarpamm Jusepa.

Conep:xanue 00y4yenus B 9 Kiacce.

[IpencraBienue AJaHHBIX B BUJIE TAOJIUILI, TUarpamm, rpaduKoB, HHTEPIPETALUS TaHHBIX.
Urenue 1 NoCTpoeHUE TaONIHUIL, TUarpaMm, rpauKoB MO peasbHBIM JaHHBIM.

[TepectanoBku u dakropuan. CoueTaHuss U 4UCIO coueraHuid. TpeyronpHuk Ilackans.
Pemenue 3a1a4 ¢ UCMOIb30BaHUEM KOMOMHATOPHKH.

I'eomeTpuueckasi BepoaTHOCTh. CiydailHbIM BHIOOP TOUKU U3 (UTYPHI Ha IJIOCKOCTH, U3
OTpe3Ka U U3 JIyr'd OKPY>KHOCTH.

Ucnbitanue. Ycenex u Heynaya. Cepust ucnbelTaHuil A0 nepBoro ycnexa. Cepusi ucnpita-
Huit bepaymmu. BepositHOCTH cOOBITHIA B CepUH UCTIBITAaHUN bepHyIum.

CrnydaiiHasi BeMYMHA U paclpeleleHue BeposITHOCTeH. MaTemMaTuyeckoe OKUJaHuE U
qucnepcus. [Ipumepsl MaTeMaTHYecKoro OXKUAAHHUS KaK TEOPETUYECKOTO CPETHEro 3HAYCHHS
BEJIMYMHBI. MaTeMaTnyecKkoe OKUJaHUE U JTUCIIEPCUs CIIyYallHOM BEJIMYMHBI «YUCIIO YCIIEXOB B
CepHUH UCHBITAHUM bepHyum».

[TonsTue o 3akoHe GonpiKX yuceln. Mi3MepeHne BeposSTHOCTEH ¢ MOMOIIIbIO 4acTOT. Poib
¥ 3HaUCHHE 3aKOHA OOJBIINX YKCEN B IPUPOJIE U OOIIECTBE.

IIpenmerHble pe3yJibTaThl OCBOCHHMS MPOrpaMMbl yueOHOro Kypca «BeposiTHoCTh M
CTATUCTHKA.

[IpenMeTHBIE pe3yiabTaThl OCBOEHHUS MPOTrpaMMbl Y4eOHOr0 Kypca K KOHIly oOydeHus B 7
KJ1acce.

Yurare mH(pOpMalMIO, MPEICTaBICHHYI0 B TabiMlax, Ha AuarpamMMmax, NpeCTaBlIAThH
JaHHBIE B BUJIE€ TAOJIUII, CTPOUTH AMATrPaMMBI (CTOIOUKOBEIE (CTONOYATHIE) U KPYTOBBIE) 110 Mac-
CHBaM 3HAYECHUU.

OnuceiBaTh ¥ UHTEPIPETUPOBATH pealIbHbIE YUCIIOBbIE JaHHbIE, [IPEICTaBICHHbIE B Ta0-
JUIax, Ha Juarpammax, rpadukax.

Hcnonp30Bath A ONMUCAHUS TaHHBIX CTaTUCTHYECKHUE XAPAKTEPUCTUKH: CpesiHee apu (-
METHYeCKOe, MeIaHa, HanOoJIbllee U HauMEHbIIIee 3HaUeHUs, pa3Max.

Nwmets npencraBieHue o clydailHOW M3MEHYMBOCTH Ha MPUMEpax IeH, PU3NUECKHX Be-
JUYNH, AHTPOIIOMETPUUECKHUX JAHHBIX, UMETh MPEICTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH.

[IpenMeTHbIE pe3yiabTaThl OCBOCHUS MPOrpaMMbl YI4E€OHOT0O Kypca K KOHIy 00y4eHHUs B §
KJ1acce.

W3Bnekars u npeoOpa3oBbIBaTh MHGOPMAIMIO, MPEJICTaBICHHYIO B BHJE TaOIuL, nua-
rpaMM, TpaduKOB, IPEJCTABIATH JaHHBIC B BUJE Ta0NHUIl, AUArpaMM, TpaduKoB.

OnuceiBaTh JaHHBIE C MOMOIIBI0 CTAaTUCTHUECKUX IMOKAa3aTeNel: CPeHUX 3HAYCHUH U
MEp pacceuBaHMsl (pa3Max, JUCIEPCUS U CTaHJAPTHOE OTKIOHEHUE).

HaxoauTh 4acTOThl YMCIOBBIX 3HAUEHUHN U 9acTOThI COOBITHI, B TOM YHCIIE MO pe3yibTa-
TaM U3MEPEHUN U HaOJIIOJCHUH.

HaxoauTh BEpOSATHOCTH CIIy4ailHBIX COOBITHII B OMBITaX, 3Has BEPOSITHOCTH dJIEMEHTap-
HBIX COOBITHHN, B TOM YHCJIE B OMBITaX C PABHOBO3MOXKHBIMU JJIEMEHTAPHBIMU COOBITHUSIMHU.

Hcnonp3oBath rpaguyueckue MOENU: JIEPEBO CIyYalHOTO SKCIEPUMEHTa, Juarpammbl
Ditnepa, unciaoBas mpsimasi.
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OnepupoBaTh MOHATUAMH: MHOXECTBO, MOAMHOKECTBO, BBINOJHATH ONEPALMH HAJl MHO-
KECTBaMH: O0bEIMHEHUE, MePECeUueHre, NONOTHEHNE, TePEUNCIISITh TIEMEHTHl MHOXKECTB, MPH-
MEHATh CBOMCTBA MHOKECTB.

Hcnonb3oBath rpaduveckoe MpeCcTaBIeHNe MHOXKECTB U CBSI3€H MEXTy HUMH JJISI OIH-
CaHMs MPOLIECCOB U SBJICHUH, B TOM YHUCJIE MPU PEIICHUU 33/1a4 U3 APYTUX y4EOHBIX MPEIMETOB
Y KypCOB.

[IpenMeTHbIe pe3yibTaThl OCBOCHHUS MPOTrpaMMbl Y4eOHOTO Kypca K KOHIly oOydeHus B 9
KJ1acce.

W3Bnekars U mpeoOpa3oBbIBaTh HHPOPMALIHIO, TPEICTABICHHYIO B Pa3IMUYHBIX UCTOYHHU-
Kax B BHJe Tabmui, auarpamm, rpaduKoB, IPEACTABIATH JAaHHBIC B BHUJE TAOJHI], JHArpamm,
rpa¢uKoB.

Pemarp 3amauu opraHM30BaHHBIM TEpPeOOPOM BAPUAHTOB, a TAKXKE C MCIOJIb30BAHUEM
KOMOHMHATOPHBIX MTPABHII U METOOB.

Hcnosnb30BaTh onucaTelbHbIE XapaKTEPUCTUKHU ISl MACCUBOB YHCJIOBBIX JaHHBIX, B TOM
YUCJIE CPEIHUE 3HAUYEHUS U MEPhl PACCEUBAHMSL.

Haxoautb 4acTOThl 3HaYE€HUN U YaCTOTHI COOBITHS, B TOM YHCJIE MOJIB3YSICh pPe3yJibTara-
MU TPOBEAEHHBIX U3MEPEHUN 1 HAOIIOACHUN.

HaxomuTh BEpOSTHOCTH CITy4alHBIX COOBITHIA B M3yYEHHBIX OIMBITAX, B TOM YHCJIE B OIbI-
Tax C paBHOBO3MOXKHBIMH 3JIEMEHTaPHBIMHU COOBITUSMHU, B CEPUSX UCIBITAHUI J0 MEPBOro ycIe-
Xa, B CepUsIX UCIIbITaHU bepHysu.

Nwmetsb npeacraBiaeHue o caydyailHON BETMYMHE U O PaclpeieICHUN BEPOSITHOCTEH.

Nwmets npencraBieHue o 3aKOHE OOJBIINX YKCET KaK O MPOSIBICHUH 3aKOHOMEPHOCTU B
CIIy4aifHON M3MEHYMBOCTH U O POJIM 3aKOHA OOJBIIMX YHCEN B MPUPOJIE U OOIIECTBE.



