146. ®depepanbHasa paboyas nporpamMmma no y4yeGHOMYy npeameTty
"MaTtemaTunka" (6a3oBbIM YPOBEHbD).

146.1. ®enepanbuas pabodas mporpamma o yueoHomy npeamery "MaremaTtuka" (6a30BbIit
YPOBEHB) (Iajiee COOTBETCTBEHHO - NpOorpaMMa [0 MaTeMaTHKe, MaTeMaTHhKa) BKIIIOYACT
HNOSCHUTENBHYIO 3alliCKy, COAEp)KaHUE OOy4YeHHs, IUIAHUPYEMbIE pE3YJIbTaThl OCBOCHUS
POTPaMMBI [0 MaTEMATHKE.

146.2. NoAcHUTEenbLHaA 3anucka.

146.2.1. Tlporpamma 1Mo maremartuke Juis oOydaromuxcs 5 - 9 kiaccoB pazpaboraHa Ha
ocHoBe ®I'OC OOO. B nmporpamme 1mo mMaTeMaTHKE YYTEHBI UJEH U TMOJOKEHUS KOHUECHIINU
pa3BUTHS MaTeMaTH4eCKOro obpazosanus B Poccuiickoit denepariyu.

146.2.2. IlpenMeTomM MaTEMaTUKH SIBISIOTCS (DyHIAMEHTaIbHBIC CTPYKTYPHI HAIIIETO MHUPA -
IPOCTPaHCTBEHHBIE (DOPMBI M KOJIMYECTBEHHBIE OTHOIIEHHS (OT MPOCTEUIINX, YCBAaUBACMbIX B
HEMOCPEJCTBEHHOM OIIBITE, JI0 JJOCTATOYHO CJIOKHBIX, HEOOXOAUMBIX JJIs1 pa3BUTHsI HAyYHBIX U
OPUKIAIHBIX Hjael). MaTtemaruueckue 3HaHUs OOECHEYMBAIOT IOHMMAaHME IPUHIIUIIOB
YCTPOMCTBA M HCIOJB30BaHUS COBPEMEHHOM TEXHMKH, BOCHPHUATHE U HHTEPIPETALUIO
COLMAIBHOM, KOHOMHUYECKOH, MOJUTHYECKOW WH(POPMALUHU, TAIOT BO3MOXXHOCTH BBITIOJHSTH
pacyeTbl U COCTABIATH AITOPUTMBbI, HAXOAUTh U IPUMEHATHh (OPMYJIbL, BJIAJE€Th NPAKTUYECKUMU
preMaMH TeOMETPUIECKUX H3MEPEHHUI U IOCTPOCHUH, YNTATh WH(OPMAIIHIO, TPEICTABICHHYIO
B BHJE Tabmul], AMarpaMM U rpauKoB, XHUTb B YCIOBHSIX HEONPEAEICHHOCTH M IOHUMATh
BEPOSTHOCTHBIHN XapaKTep CIIydailHbIX COOBITHI.

146.2.3. U3yuyenne marematuku GopMUpYeT y OOydaIOIIUXCS MATeMAaTUYECKUW CTUIIb
MBILUIEHUSI, TPOSBISIOLIMIICS B OIpPEAETICHHbIX YMCTBEHHbIX HaBblkax. OOyuaroluecs
OCBaMBAIOT TaKME NPUEMbl U METOJbl MBIIUICHUS, KaK MHAYKLIUS U JeTyKUus, 0000IieHne u
KOHKpEeTH3alus, aHaJlu3 U CUHTE3, KJIacCU(PHUKalus W CUCTEeMaTu3alus, adCTparupoBaHUE U
a”Hasorusi. OOBEKThl MaTeMaTHYECKHUX YMO3AKJIIOYEHUH, IpaBuja HMX KOHCTPYMPOBAHUS
PacKpbIBAIOT MEXAaHMU3M JIOTMUECKHUX IIOCTPOEHMH, CIIOCOOCTBYIOT BBIPAOOTKE YMEHHsS
dbopMynHupoBaTh, OOOCHOBBIBATh U JOKa3bIBaTh CYKJCHMS, TEM CaMbIM Pa3BUBAIOT JIOTHYECKOE
MpllvieHHe. M3ydeHne MaTemaTuku —oOecrniedyuBaeT  (OPMHUPOBAHHE  AITOPUTMHUYECKON
KOMIIOHEHTHI MBIIUIEHUS! M BOCIUTAaHUE YMEHHUH JEWCTBOBAaTh IO 3aJaHHBIM aJITOPUTMaM,
COBEpIIEHCTBOBATh M3BECTHBbIE M KOHCTPYMPOBATh HOBblE. B Tmpoliecce pemieHus 3aaay -
OCHOBHOM y4yeOHOM JesATeNTbHOCTH Ha YpOKaX MaTeMaTHKH - Ppa3BUBAIOTCS TBOpYECKas W
MPUKIIAIHAS] CTOPOHBI MBIIIIJICHUS.

146.2.4. O6yyeHue MaTeMaTHKe JaeT BO3MOXHOCTb pa3BHUBaTh y 00y4YalOUIMXCS TOUHYIO,
palMOHATIbHYI0 U MHGOPMATUBHYIO pedb, yMEHHE OTOMpaTh Hanbosee MOIXOAIINE SA3bIKOBBIE,
CHUMBOJIMYECKHE, TpaUuecKue CcpelcTBa JUIs BBIPAKEHUS CYXIECHHUM W HaMIAJHOIO MX
IPECTaBICHHUS.

146.2.5. Tlpu u3y4eHHH MaTeMaTHKH OCYIIECTBISETCS O0Ilee 3HAKOMCTBO C METOJaMH
MO3HAHMS JICUCTBUTENBHOCTH, TPEACTABICHUSIMUA O TPEAMETe M METOJaX MaTeMaTHKH, HX
OTIIMYMM OT METOJOB JPYTUX €CTeCTBEHHBIX W TyMaHUTapHBIX HayK, 00 OCOOEHHOCTAX
MPUMEHEHUS MAaTEeMAaTHKH ISl pEIICHUSI HAYYHBIX W MPUKIIATHBIX 3a/1a4.

146.2.6. [TpuopuTeTHBEIMHE LIETSIMU O0yUEHHS MaTeMaTHKe B 5 - 9 Ki1accax sIBISIFOTCS:

dbopMUpOBaHHE  IEHTPAIBHBIX  MaTeMaTUYECKHX  TMOHATHH  (Y4HUCIOo,  BEJIWYHHA,
reoMerpuueckas (Gurypa, mepeMeHHas, BEpPOSATHOCTh, (QYHKIHs), 00eCrneUnBArOIINX
MIPEEMCTBEHHOCTh U TIEPCTIEKTUBHOCTh MAaTEMAaTHUECKOTO 00pa30BaHUs 00yUYaIONINXCS;



MoJIBe/IeHUE OOy4aloNIMXcs Ha JOCTYITHOM JJisi HUX YPOBHE K OCO3HAHHUIO B3aMMOCBSI3U
MaTeMaTUKHd M OKPYXKaIOLEro MUpa, MOHMMAaHHWE MaTeMaTUKU KakK 4YacTh OOIIed KyJIbTyphbl
4eJI0BEUECTBA;

Pa3sBUTHC HHTCIIICKTYAaJIbHBIX n TBOPYECKUX Ccroco0HoCTEMN 06yqa10mnxc>1,
MMO3HaBaTeIILHOM AKTUBHOCTH, HCCJIICA0BATCIBCKUX yMGHHfI, KPUTHYHOCTHU MBIIUICHUA, HHTCPCCA
K U3YYCHHIO MAaTEMATUKH,

¢dopmupoBanre (QyHKIIMOHAIFHOW MAaTEMAaTUYECKOH IPaMOTHOCTH: YMEHUS paclo3HaBaTh
IPOSIBJIIEHUS] MATEMaTHUECKUX MOHATUH, OOBEKTOB ¥ 3aKOHOMEPHOCTEH B peallbHbIX HKU3HEHHBIX
CUTyallUssX W TPU H3YYEHUH JPYrHX Yy4YeOHBIX MPEIMETOB, MPOSIBICHHUS 3aBUCHMOCTEH U
3aKOHOMEpPHOCTEH, (OpMYIMPOBAaTh UX HA S3bIKE MAaTEMATUKU U CO37aBaTh MaTeMaTHYECKUE
MOJECIIN, IIPUMEHATH OCBOCHHBIM MaTeMaTU4EeCKUW ammapar g peUIeHUs IPAKTUKO-
OPUEHTUPOBAHHBIX 3a7ja4, MHTEPIIPETUPOBATH U OLICHUBATH ITOJIYYECHHBIE PE3YJILTATHI.

146.2.7. OcHOBHBIE TMHUY COJIEPKAHUS IPOTrPaMMBbI 10 MaTeMaTtuke B 5 - 9 kinaccax: "Uucna
u BeraucieHus", "Anreopa" ("AnreOpamveckue BbIpakeHHs'", "YpaBHCHHS M HEpaBEHCTBA'),
"Oyukuuu", "I'eomerpusa" ("l'eomerpuueckue ¢urypel u ux cpoicrea", "3mepenue
reomerpuuecknx BenauduH"), "BeposTtHocTh M cratuctuka'. JlaHHBIC JMHUU pPa3BUBAIOTCS
napajieNibHO, KaX/1asi B COOTBETCTBUH C COOCTBEHHOH JIOTHKOW, OJTHAKO HE HE3aBHCUMO OJIHA OT
JIPYTo#, a B TECHOM KOHTaKTe U B3aUMO/ICHCTBUU.

CopepxaHue mporpaMmbl MO MaT€MaTUKE, pacHpeleleHHOe II0 TrojaMm oOydeHus,
CTPYKTYPUPOBAHO TakUM 00Opa3oM, 4TOObI KO BCEM OCHOBHBIM, IMPUHLMIHNAILHBIM BOIPOCAM
oOyuaroruecs: 00palaauch HEOAHOKPATHO, YTOOB! OBJIQJICHUE MATEMAaTUYECKUMU MTOHATHIMHU U
HaBBIKAMHU OCYILECTBIISUIOCH IOCIEJOBATEIbHO M MOCTYNATENbHO, ¢ COOMIOJACHUEM MPUHIMIIA
IIPEEMCTBEHHOCTH, a HOBBIE 3HAHMS BKJIIOYAJIUCh B OOILIYI0 CHCTEMY MaTeMaTHYECKUX
npe/CcTaBiIeHUi 00yyaroMXcsl, paciiupss U yriayouss ee, oOpasys MPOYHbIE MHOXKECTBEHHbIE
CBSI3H.

146.2.8. B cootBerctBUM ¢ PI'OC OOO maremaTuka sBiIsSeTCS 0053aTEbHBIM YUeOHBIM
MpeAMETOM Ha YpOBHE OCHOBHOro obOmiero oOpaszoBanms. B 5 - 9 kiaccax maremaruka
TPaJUIIMOHHO H3y4YaeTcs B PaMKax CIEAYIOUIMX y4eOHBIX KypcoB: B 5 - 6 Kjaccax - Kypca
"Matemaruka", B 7 - 9 kiaccax - kypcoB "Anredpa" (BKIrO4asi 31EMEHThI CTATUCTUKUA U TEOPUH
BeposiTHOcTel) u "I'eomerpus". Ilporpammoii 1mo MaTeMaTHKe BBOJUTCS CAMOCTOSITEIbHBIN
yueOHbIN Kypc "BeposTHOCTb U cTaTUCTHKA".

146.2.9. O6miee 4yncno 4acoB, PEKOMEHIOBAHHBIX JJIsi W3YYECHUS MaTeMaTHKU (6a30BbIi
YpOBEHB) Ha YPOBHE OCHOBHOT'O 00IIIero o0pa3oBanus, - 952 yaca: B 5 knacce - 170 gacos (5 wacoB
B HeJlenro), B 6 kimacce - 170 wacoB (5 4acoB B Heento), B 7 kiiacce - 204 yaca (6 4acoB B HEJIEIIO),
B 8 kiacce - 204 gaca (6 yacoB B Hezento), B 9 kiacce - 204 yaca (6 4acoB B HEZCIIO).

146.3. I/IsyquI/Ie MaTCMATUKH HAa YPOBHC OCHOBHOT'O 06]1_[61"0 O6pa30BaHI/IH HaIllpaBJICHO Ha
JOCTHIXCHHC O6yT~IaIOHII/IMI/IC${ JIMYHOCTHBIX, METAIIPEAMCTHBIX U IMPEAMCETHBIX O6p330BaTeJ'H)HI)IX
PE3yJIbTAaTOB OCBOCHUSA y‘-ICGHOl"O napeameTa.

146.3.1. JInyHOCTHBIE  pe3yJabTaThl  OCBOEHUS  MNPOrpaMMbl IO  MaTeMaTHKE
XapaKTEepU3YIOTCS:

1) naTpuoTHYeCKOe BOCTIUTAHUE:!

MPOSIBJICHUEM HHTEpeca K IMPOIUIOMY M HACTOSILUEMY POCCUKWCKOM MaTeMaTHKH,
[IECHHOCTHBIM OTHOLIEHHEM K JOCTHXKEHHSIM POCCHMCKMX MAaTeMaTUKOB W POCCHUCKOM
MaTeMaTUYECKOM IIKOJIbI, K UCIOJb30BAHUIO dTUX JOCTUKEHHUH B IPYTUX HAyKax U MPUKIAIHBIX



chepax;
2) rpakIaHCKOE M IyXOBHO-HPABCTBEHHOE BOCIIHTAHUE:

TOTOBHOCTBIO K BBIMIOJIHEHHIO OOS3aHHOCTEH TrpakJIaHWMHA M peaju3allu ero Ipas,
MpEJICTaBJICHUEM O MaTeMaTHYeCKHX OCHOBAaX (YHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, MPOIIEyp TPakIaHCKOTO Oo0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O00CYXXJIEHUIO ITUYECKUX MPOOJIEeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUI
HAyKH, OCO3HAaHUEM BaXXHOCTH MOPAJIbHO-3THUECKUX MPUHIIUIIOB B JIEATEIbHOCTH YYEHOTO;

3) TpyAOBOE BOCIIUTAHUE:!

YCTAHOBKOM Ha aKTMBHOE Y4YaCTHUE B PELICHUM IPAKTUYECKUX 3aJa4 MaTeMaTU4YECKOU
HAIPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEeMAaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCei
JKU3HU JJIs1 YCIIEITHON MPOQPECCHOHANBHON NEATeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUU,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYAIbHOW TpPAeKTOPUH OOpa3oBaHUA U
JKU3HECHHBIX TUTAHOB C YYCTOM JIMYHBIX HHTEPECOB U OOMIECCTBCHHBIX IMOTPEOHOCTEH;

4) 3CTCTHNYCCKOC BOCIIMTAHHUC!

CMOCOOHOCTBIO K AMOIHOHAIBHOMY W O3CTETHYECKOMY BOCIPHITHIO MaTeMaTHYeCKHX
00BEKTOB, 3a/1a4, PELICHUN, pacCyKICHUH, YMEHUIO BUIeTh MaTEeMaTHYECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) LHEHHOCTHU HAYYHOI'O ITO3HAHUS:

OpUEHTAlleW B JIEATENbHOCTH HAa COBPEMEHHYIO CHCTEMY HAyuHBIX MPEICTABICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS 4YelOBEKa, MPHUPOABI W OOIIeCTBa, MOHUMAaHUEM
MaTeMaTHYECKOW HayKH Kak cQepbl YeIOBEYECKOW MAEATENbHOCTH, JTAallOB €€ pa3BUTUSA U
3HAYMMOCTH I Pa3BUTUS UMBWIM3ALUH, OBJIAJCHUEM A3bIKOM MAaT€eMaTUKU U MAaTEMAaTUYECKOU
KyJIbTypOM KaK CpEICTBOM IIO3HAHMS MHUpA, OBJAJCHUEM IPOCTEUIIMMM HAaBBIKAMU
UCCIIEI0BATEIbCKON IEATEIbHOCTH;

6) ¢usmueckoe BocmuTaHWEe, (POPMUPOBAHHE KYJIBTYPHl 3J0POBBS H AMOIMOHAIBHOTO
Oyaronoay4ms:

TOTOBHOCTBIO PUMEHATh MATEMaTUYECKHE 3HAHUS B MHTEPECAX CBOETO 3710POBbsI, BECHUS
310pOBOTrO 00pa3a >KU3HU (3710pOBOE MUTAaHUE, COANTAHCUPOBAHHBIA PEKUM 3aHATHHA U OTIbIXA,
perynsipHas gusuveckas akTUBHOCTb), C(hOPMHUPOBAHHOCTHIO HaBbIKA pedIeKCUU, TPU3HAHUEM
CBOETO IpaBa Ha OIIMOKY M TaKOTO K€ MpaBa Jpyroro 4eioBeka;

7) PKOJIOTUYECKOE BOCITUTAHUE:

OpHEHTaIell Ha NMPUMEHEHUE MaTeMaTUYeCKUX 3HaHWW IS pelleHus 3ahad B 00JacTu
COXPaHHOCTH OKpYXarolleld cpepl, IUIAHUPOBAHHUS IIOCTYIIKOB M OLEHKH WX BO3MOXKHBIX
HOCJEICTBUM Uil OKpY>KaroIled cpesibl, 0CO3HAHHEM TJI00aJIbHOTO XapakTepa KOJIOTHYECKHX
npo0JieM U myTel UX pelieHus;

8) azanranus K i3BMCHAIOIMUMCH YCIIOBUAM COIIMAILHON U HpHpOZ[HOﬁ CpCabl:

TOTOBHOCTBIO K }IeﬁCTBHHM B YCJIOBHAX HCONPCACICHHOCTH, IMOBBIIICHHUIO YPOBHA CBOEH
KOMIIECTCHTHOCTH 4Y€PC3 MPAKTUUCCKYIO JCATCIBHOCTh, B TOM YHCJIC YMCHUC YUUTHCA Y APYIrUx
JIIO)I@I;'I, an06peTaTL B COBMECTHOM JACATCIIBHOCTU HOBBIC 3HAHUS, HABBIKM MU KOMIIECTCHIIUNU U3
OIIbITa JPYTHUX;



HE00X0AMMOCTBIO B (POPMHUPOBAHUH HOBBIX 3HAHH, B TOM uucie (HopMyTupoBaTh HIEH,
HOHATHS, TUIIOTE3bI 00 00BEKTAX U ABJICHMSX, B TOM YHUCIE PaHEE HE U3BECTHBIX, OCO3HABATh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIHIO, BOCIIPUHUMATH CTPECCOBYIO CUTYALIUIO
KaK BBI30B, TPEOYIOUIMA KOHTPMEP, KOPPEKTHPOBATh IMPHUHUMAaEeMble DPELICHUS WU JEHCTBHS,
dbopMynUpOBaTh U OLIEHUBATH PUCKHU U MOCIEICTBUS, POPMUPOBATH OTIBIT.

146.3.2. B pe3ynbTaTe OCBOCHHUS IMPOTPAMMBI IO MATEMATHUKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanusi y oOyqatomierocss OyayT chOpMUPOBAHBI MeETANpPEIMETHbIE PE3YJIbTaThl,
XapaKTEepU3YIOLIMECs  OBJIAJICHUEM  YHUBEPCAJIbHBIMU  IO3HABaTEIbHBIMU  JCHCTBUSAMH,
YHUBEPCAIbHBIMM KOMMYHHUKAaTUBHBIMU JCHCTBUAMH W YHUBEPCAIBHBIMU PETYISTUBHBIMU
JICUCTBUSMM.

146.3.2.1. YHuBepcalbHbIE ITO3HABATEIIbHBIC JEHCTBHUsS 00€CIeUynBalOT (HOPMHUPOBAHHE
0a30BbIX KOTHUTUBHBIX MPOLECCOB 00YUYAIOMMXCs (OCBOGHHE METO/IOB TIO3HAHUS OKPYKAIOIIEro
MUpa, TPUMEHEHUE JIOTUYECKUX, KCCIEAOBATEIbCKUX ONepanuil, yMeHuii padoTath C
uH(popMaLuen).

146.3.2.2. ¥ obyuaromerocs OynyT cGopMUpPOBaHBI CleAyrolue 0a30Bble JOTHYECKHE
JIEMCTBUSI KaK YaCTh YHHBEPCAIbHBIX MTO3HABATEIIbHBIX YUCOHBIX JICHUCTBUI:

BBISIBJIAITh M XapaKTEPU30BaTh CYILECTBEHHbIE IPU3HAKM MAaTEeMaTUYeCKHMX OOBEKTOB,
NOHATUH, OTHOWICHWHA MEXAY TMOHATHAMH, (OPMYTUPOBATH ONPEACICHUS  TOHSATHA,
yCTaHaBJIMBaTh CYIIECTBEHHBIH NpPU3HAK KJIACCU(PUKALMK, OCHOBAaHUS i OOOOLICHUS WU
CpaBHEHUs1, KPUTEPUHU IIPOBOJIMMOIO aHAJIU3A;

BOCIIPHUHUMAThb, (I)OpMy.]'II/IPOBaTL n Hp606pa3OBBIBaTL CYKACHUA: YTBCPAUTCIIBHBIC U
OTpUIATCIIbHBIC, CAUMHUYHBIC, YACTHBIC U O6HII/IG, YCJIOBHBIC,

BBISIBJIATh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W IMPOTHBOpeuHs B (hakrax,
JaHHBIX, HAOMIONEHUSIX M  YTBEPKICHUSX, TMpeasaraTtb KpPUTEPUU IS BBIABICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

IMPOBOAWTEL BBIBOJLI C HMCIIOJIB30BAHWEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX W MHIAYKTUBHBIX
YMO3aKqueHHﬁ, YMOBaKJ'II-OLICHI/Iﬁ 110 aHaJIOTHH,

pa3buparh JOKa3aTebCTBA MAaTEMAaTUYECKUX YTBEP)KAEHUMN (TMpsMble U OT MPOTHUBHOIO),
IPOBOJUTH CAMOCTOSITEIBHO HECIIOKHBIE JJ0KA3aTeIbCTBA MATEMAaTHUECKUX (PaKTOB, BEICTPAUBATh
apryMeHTalll0, MPUBOJUTh MPUMEPHl M KOHTPHPUMEPHI, OOOCHOBBIBaTb COOCTBEHHBIE
paccyXIeHHUs;

BbIOMpATh crioco0 peleHus: yueOHoH 3aaun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHHUS,
BbIOMpATh HanOOJIee MOIXOASIIMMI C YIETOM CAMOCTOATENBHO BBIAECICHHBIX KPUTEPUEB).

146.3.2.3. 'V  oOyuwaromerocs OyayT cpopMHpOBaHBI  cileayromue  0a3oBbIC
HCCIIEIOBATENLCKUE JCHCTBHS KaK YacTh YHUBEPCATIbHBIX MTO3HABATEIBHBIX YU€OHBIX JCHCTBHIA:

HCIIOJIb30BaTh BOMPOCHI KaK MCCIEA0BATEIbCKUNH MHCTPYMEHT MO3HAHUS, (OPMYIUPOBAThH
BOIIPOCHI, PUKCHPYIOIIIE IPOTUBOPEUHE, TPOOIIEMY, CAMOCTOATENBHO YCTAaHABINBATH HCKOMOE U
naHHoe, GOpMHUPOBATH THIIOTE3Y, APT'YMEHTHUPOBAThH CBOIO MO3ULINIO, MHEHHE;

MPOBOANTh TIO CAMOCTOSITENIFHO COCTABIEHHOMY IIJIaHY HECIOXKHBIM HKCIEPUMEHT,
HEOOJIBIIIOE WCCIICIOBAHUE 110 YCTAHOBJIEHHWIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa,



3aBHCUMOCTEI 0OBEKTOB MEXTy COOOI;

CaMOCTOSITENILHO (OPMYJIHPOBATh 00OOIICHUS W BBIBOJBI 1O PE3yiIbTaTaM IPOBEICHHOTO
HAOJIOICHUSI, UCCIICIOBAHUS, OIICHUBATh JJOCTOBEPHOCTH MOJIYICHHBIX PE3Y/IbTaTOB, BBIBOJAOB U
000011IeHMI;

IMPOTrHO3UPOBATH BO3MOKHOC PA3BUTHC ITPOLIECCA, a4 TAKIKC BBIABUI'AThH MPCAIIOJIOKCHUA O
€T0 pa3sBUTUHU B HOBBIX YCJIIOBHAX.

146.3.2.4. Y obyu4aromierocst OynyT copMupoBaHbl yMeHUs: paboTarh ¢ nHpopmanuen kax
YaCcTh YHUBEPCAIbHBIX TO3HABATEIBHBIX YUCOHBIX ICHCTBHIA:

BBIABJIATH HEAOCTATOYHOCTDh U H30BITOYHOCTD I/IH(bOpMaI_[I/II/I, JaHHBbIX, HGO6XO[[I/IMBIX JJIL
PEUICHUSA 3aa4u;

BBIOMpATh, AHANU3UPOBATH, CHUCTEMATH3UPOBATH W HWHTEPIPETHPOBATH HHQPOPMAIIHIO
pa3IMYHBIX BUJOB U (DOPM MPE/ICTABICHHUS,

BBIOMpaTh GopMy MpeacTaBieHHss WHGOPMAIMK W WIIIOCTPHUPOBATH pEIIaeMbIe 3aJ1a4H
CXeMaMH, JuarpaMMaMH, HHOH IrpauKoi 1 MX KOMOMHALIUSIMH;

OLICHHMBATh HAJEKHOCTb MH(POpPMALUMU IO KPUTEPUSIM, NPEIOKEHHBIM YUUTEIEM WIIU
c(OpMYIHPOBAHHBIM CAMOCTOSTENBHO.

146.3.2.5. YHuBepcaibHbIe KOMMYHHUKATHUBHBIE JIEHCTBUS 00ecreunBaroT
c(OPMHUPOBAHHOCTh COIUAILHBIX HABBIKOB O0YUYAIOIIIMXCSI.

146.3.2.6. Y oOy4atomerocss Oyayr chopMHpOBaHBI yYMEHHS OOINECHUS KaK 4YacTh
YHUBEPCAJIbHBIX KOMMYHUKATHUBHBIX YUCOHBIX JICHCTBHIA:

BOCIIpUMHUMATbL U (1)OpMy.HI/IpOBaTI) CYXKIACHUA B COOTBCTCTBHUU C YCIIOBUAMH H LCISAMU
O6H_ICHI/I}I, ACHO, TOYHO, I'PAMOTHO BBIPpAXXATb CBOIO TOYKY 3PCHUA B YCTHBIX W NHNCbMCHHBIX
TCKCTaX, AaBaTb MOACHCHUA IO XOAY PCIICHUA 3a4a4YU U MTOJTYUYCHHBIM pPE3yJibTaTaM,

B X0/I€ OOCYXJEHHS 3a7aBaTh BOMPOCH MO CYIIECTBY OOCYKIaeMOW TeMbI, MPOOIEMBI,
perraeMoil 3aja4u, BBICKA3bIBaTh WJIEW, HAIICJICHHBIC HA MOWCK PEIICHUs, COMOCTABIATH CBOU
CYXKICHHS C CY)KIEHUSMHU IPYTMX YYaCTHHUKOB JMajora, oOHapyXHBaTh pPa3jinude U CXOJCTBO
MO3UIINIA, B KOPPEKTHOM (hopMe GOpMYITHPOBATH PA3HOTIACHS, CBOM BO3PAKECHHUS;

IIPENCTABIATh PE3YNbTAaThl PELICHUS 3aJadd, DKCIEPUMEHTA, HCCIEIOBAHUSA, IPOEKTA,
CaMOCTOSITENIbHO BBIOMPATh (OpMaT BBICTYIIJICHUS C yYETOM 3ajja4 IPE3eHTAlMU U 0COOEHHOCTEN
ayJIMTOpHUH.

146.3.2.7. ¥ obyuatomierocs OyayT chOpMHUPOBAHBl YMEHUSI COTPYAHHUYECTBA KaK 4acTh
YHHUBEPCATbHBIX KOMMYHUKATUBHBIX YU€OHBIX ICHCTBUMN:

MMOHUMAaTh W KCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUAYAIbHON pabOTHI MpHU
peleHnH y4yeOHbIX MaTeMaTHYeCKUX 3aj1ay;

MPUHUMATH IIeJIb COBMECTHOW JEATEIBbHOCTH, IUIAHUPOBATH OPTAaHMU3AIMI0 COBMECTHOM
paboThI, pacpeAensiTh BUIbI padoT, JOTOBAPUBATELCS, 00CYKIATh MIPOIECC U PE3yIbTAT padOTHI,
000011aTh MHEHHUS HECKOJILKUX YEJIOBEK;

y4acTBOBaTh B IPYIIOBBIX (hopMax paboThl (00CYkAeHUs, 0OOMEH MHEHHUSIMH, MO3TOBBIE



IITYpPMBl M JPYTUE), BBINOJHATH CBOIO YacTh PabOThl M KOOPAMHHUPOBATH CBOM JEHCTBHS C
JPYTUMH 4IEHaMH KOMaHJbl, OLIEHWBaTh KaueCTBO CBOEro BKJaJa B OOMIMH MNPOAYKT IO
KPUTEPHSIM, CHOPMYIUPOBAHHBIM YJAaCTHUKAMHU B3aUMOACHCTBUSI.

146.3.2.8. YHuHBepcaJllbHbIC pETYJISTUBHBIC JeHCTBHS oOecrneunBaroT (HopMUpOBaHUE
CMBICJIOBBIX YCTAHOBOK U KU3HEHHBIX HABBIKOB JIMYHOCTH.

146.3.2.9. ¥V obyuaromierocs Oyayt chopMUpOBaHbBl YMEHHUSI CAaMOOpPTaHU3AIMH KaK 4acTh
YHHUBEPCATHHBIX PErYISITUBHBIX YICOHBIX JCHCTBHIA:

CaMOCTOSITENILHO COCTAaBJIATh IUIaH, aITOPUTM PEILIeHUs 3a/1a4Ml (MU ero 4acTb), BEIOUpATh
CHoco0 pemeHust ¢ YYeTOM HMEIOLIMXCS pECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHHUM ¢ y4eTOM HOBOM MH(OPMALIUH.

146.3.2.10. Y oOyuaromerocss OynyT cOPMUPOBAHBI YMEHHUS CAMOKOHTPOJISI KaK 4YacTh
YHUBEPCAJIBHBIX PETYISTHBHBIX yUEOHBIX ICHCTBHIA:

BJIaJCTH crocobamu CaMOIIPOBCPKHU, CAMOKOHTPOJIA IHpoHecca M pe3yjibTaTa PCIICHUA
MaTeMaTH4YeCKOM 3aJa4u,

MPEIBUAECTh TPYAHOCTH, KOTOPbIE MOrYT BO3HHUKHYTh IpPH PEIICHUM 3aJayd, BHOCHUTH
KOPPEKTHUBBl B JEATEIbHOCTb HAa OCHOBE HOBBIX OOCTOSTENbCTB, HAMIEHHBIX OMIMOOK,
BBIABJIIEHHBIX TPYIHOCTEW;

OLCHUBATh COOTBETCTBUC PpE3yJibTaTa ACATCIIBHOCTU MOCTaBJIICHHOM 0oejiii 1 yCJIOBUSM,
O00BACHATH IMPUYKUHBI JOCTUKCHHA WM HEAOCTUXKCHUA LIC]IN, HAXOAUTH OIHI/I6Ky, AaBaThb OLCHKY
HpI/IO6pCTeHHOMy OIIBITY.

146.3.3. IlpeameTHbIe pe3yabTaThl OCBOSHUS IIPOrPaMMBbI [0 MaTEMATHKE MTPEICTABIIEHBI 110
rojam oOydeHHs B paMKaX OT/AEIbHBIX YUeOHBIX KypcoB: B 5 - 6 Kiaccax - Kypca "Maremaruka',
B 7 - 9 kiaccax - kypcoB "Anredpa”, "I'eometpus”, "BeposaTHocTh U cTaTUCTHKA".

146.4. PepepanbHan paboyas nporpamma yyebHoro Kkypca "MartemaTtuka"” B 5
- 6 Kknaccax (@anee cooTBeTCTBEHHO - NporpaMmma y4yebHoro kypca "MaTtematuka",
y4ebHbIN KypcC).

146.4.1. IlosicHuTenbHas 3amucKa.
146.4.1.1. [IpuoputeTHHIMU IETIMU OOYUEHUSI MAaTEMAaTUKE B 5 - 6 Kjaccax SIBISIIOTCS:

poJoiikeHne (GOPMUPOBAHUS OCHOBHBIX MaTE€MaTHUYECKHX MOHSATHI (YHUCIO0, BETUYMHA,
reomeTpuueckas  (Gurypa), O0OECHEUYMBAIOIINX IPEEMCTBEHHOCTh M  MEPCHEKTUBHOCTH
MaTeMaTHYECKOT0 00pa30BaHMs 00YYArOIINXCS;

pa3BUTHE  HHTEIUIEKTyaJIbHBIX UM TBOPUECKHX  CHOCOOHOCTEH  oOywaromuxcs,
MO3HABATEJIbHOM aKTUBHOCTH, UCCIIEOBATENLCKUX YMEHUH, HHTepeca K U3yUYEeHUI0 MaTEMaTHKH;

IIOABEACHUC O6y‘IaIOHH/IXC$I Ha OOCTYIIHOM IJId HHUX YPOBHE K OCO3HAHWIO B3aUMOCBA3U
MAaTCMAaTUKH U OKPYKAOMIECTO MUPA,

dhopmupoBanre (HYHKIIMOHAIBHON MAaTeMaTHYE€CKOW TPaMOTHOCTH: YMEHHsI Pacro3HaBaTh
MaTeMaTHYeCKue OObEKThl B PEATbHBIX KU3HEHHBIX CUTYallUAX, IPUMEHATh OCBOCHHBIC YMEHUS
JUISL pELICHUS PAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATH MOIYYEHHbBIE PE3YJIbTAThI
Y OLICHUBATh UX HA COOTBETCTBUE NMPAKTUYECKON CUTYaALIUH.



146.4.1.2. OcHOBHBIE JMHUM COJEpKAaHUSA Kypca MaTeMaTMKu B 5 - 6 Kiaccax -
apudMeTHyecKass M TEeOMETpHYECcKas, KOTOPbIE Ppa3BUBAIOTCA MapajuIeNbHO, Kaxaas B
COOTBETCTBUHM C COOCTBEHHOH JIOTMKOH, OJTHAKO HE HE3aBUCHMO OJHA OT APYrod, a B TECHOM
KOHTAaKT€ W B3aUMOJEHCTBMM. Takke B Kypce MaTreMaTHKH IMPOUCXOAMUT 3HAKOMCTBO C
3IIEMEHTAaMU alreOphl U ONUCATEIbHON CTaTUCTUKH.

146.4.1.3. M3ydeHune apudMeTHYECKOTO MaTepuana HAYMHACTCS CO CHUCTEMATH3alNH M
pa3BUTHs 3HAHWH O HATYPaNbHBIX YHCIIAX, MOJYyYEHHBIX HA YPOBHE HAYAJIBHOTO OOIIEro
oOpazoBanus. [Ipu 3TOM COBEpIICHCTBOBAHHE BBIYUCIUTEIHLHOW TEXHUKH U (OPMUPOBAHHE
HOBBIX TEOPETUUYECKUX 3HAHUM COYETACTCS C Pa3BUTHUEM BBIYUCIHUTEIBHOW KYJIbTYphI, B
YaCTHOCTH C 00y4eHHEM MPOCTEUIIUM IpUeMaM MPUKUIKU U OLIEHKH Pe3yJIbTaTOB BbIUMCICHUN.
N3yuenue HaTypandbHBIX 4YHCEN MPOJOJIKAETCS B 6 Kilacce 3HAKOMCTBOM C HadallbHBIMU
MOHITUSIMHU TEOPUU JACTUMOCTH.

146.4.1.4. Hauano uzy4yeHus OObIKHOBEHHBIX U JECATUYHBIX JIpo0Oeii OTHECEHO K 5 Kiaccy.
OTO mepBbIil 3Tall B OCBOEHUU JpOOei, KOraa MpOUCXOAUT 3HAKOMCTBO C OCHOBHBIMM HJESIMH,
NOHATUSAMH TeMbl. [Ipu 3TOM paccMOTpeHHE OOBIKHOBEHHBIX IpoOeld B MOJHOM O0beMe
HpPEIIECTBYeT M3YyYEHHIO JIECATUYHBIX JPOOEH, 4TO 11eJeco00pa3HO C TOYKHM 3PEHUs JIOTUKH
U3JIO)KEHUSI YUCJIOBOM JIMHMM, KOrJa IpaBWja JIEHCTBUH € JECATUYHBIMH JPOOSIMH MOKHO
000CHOBaTh YK€ M3BECTHBIMU aJITOPUTMAMU BBINOJIHEHUS JEHCTBUH € OOBIKHOBEHHBIMHU
npoOsMu. 3HAKOMCTBO C JECATUYHBIMH JIPOOSIMH PACIIMPUT BO3MOXKHOCTH Ui TOHUMAaHHSA
00yYaroImyUMuUCs MPUKIIAAHOTO IPUMEHEHHsI HOBOM 3allMCH NPU M3YYEHUU IPYTUX HPEIMETOB U
IIPU IPAKTUUECKOM HcnoJib30BaHuu. K 6 kiaccy OTHECeH BTOpOil ATan B U3y4EHUH APOOEH, rie
IPOMCXOJUT COBEPLICHCTBOBAHNWE HABBIKOB CPAaBHEHUS M NpeoOpazoBaHMs IpoOel, OCBOEHHE
HOBBIX BBIYHMCIUTENbHBIX AJITOPUTMOB, OTTAaUYMBAHWE TEXHUKU BBIYMCIEHUH, B TOM 4YHCIIE
3HAYEHUH BBIPAKEHUH, COAEPKAIIUX U OOBIKHOBEHHBIE, U JIECATUYHBIE JIPOOM, YCTAaHOBJIEHUE
CBSI3EH MEXIy HUMH, PacCMOTPEHHE MPHUEMOB pElIeHHs 3aaad Ha apodu. B navane 6 xmacca
HIPOMCXOIUT 3HAKOMCTBO C NOHATUEM MPOLIEHTA.

146.4.1.5. OcoOEHHOCTBIO U3YyUYCHHS TOJIOKUTEIBHBIX M OTPULATEIBHBIX YUCEN SBISICTCS
TO, YTO OHH TaK)K€ MOT'YT pacCMaTpUBAThHCs B HECKOJIBKO 3TaIoB. B 6 kilacce B Havaje U3y4eHus
tembl "[lonokuTensHble W OTpHUIATENbHBIC YHcia" Beiaensierca noaTrema '"llemsie uyucna", B
paMKax KOTOpPOM 3HAKOMCTBO C OTPULATEIbHBIMH YUCIAMHU U IEHCTBUSMH C MOJIOKUTEILHBIMU U
OTPULIATENIbHBIMU YHCIIAMU IIPOUCXOIUT HA OCHOBE COJEPKATENBbHOI0 MOAX0Aa. JTO MO3BOJISET
Ha JIOCTYIIHOM YpPOBHE IO3HAKOMHUTH OOYYaroIIMXCsl MPAaKTUYECKH CO BCEMH OCHOBHBIMHU
MOHATUSMH TE€MBI, B TOM YHCIIE€ W C TPAaBUJIAMU 3HAKOB IPH BBITIOJHEHUU apu(METHUECKUX
neiictBuil. 3ydyeHnue palioHalIbHBIX yrces OyIeT MPOJI0KEHO B Kypce ainredpsl 7 Kiacca.

146.4.1.6. Ilpu oOy4eHHU pEHICHUIO TEKCTOBBIX 3a1ad B 5 - 6 Kjaccax HMCHOIB3YIOTCS
apudmernueckue nmpuemsl perierus. [Ipu oTpaboTke BEIYUCIUTENBHBIX HABBIKOB B 5 - 6 Klaccax
paccMaTpUBAIOTCSl TEKCTOBBIE 3a/1a4M CIEAYIOIIMX BUJIOB: 3aJa4l Ha JBI)KCHHE, HA YacTH, HA
MOKYIKH, Ha paboTy U MPOU3BOAUTENHHOCTb, Ha TPOICHTHI, HA OTHOIICHHUS M MPOIOPIIHUHU.
OOyuaromuecsi 3HaKOMSITCSI C NMPUEMaMU PEIICHUs 3aja4d mepe0opoM BO3MOKHBIX BapHAHTOB,
yuatcs pabotath ¢ nHGopMaIuei, npeacTapieHHoN B (hopMe TabIUIl WK AHArPaMM.

146.4.1.7. B nporpamme y4yeOHOro Kypca "Marematuka" npeaycMoTpeHo (popMUpOBaHUE
IPOTMEeIeBTHUECKUX anredpandyeckux npezcTaBieHuid. bykBa kak CUMBOJ HEKOTOPOTO 4Mcia B
3aBUCUMOCTH OT MAaT€MaTHYECKOTO KOHTEKCTa BBOJWTCS IOCTENEHHO. DyKBEHHas CHMBOJIMKA
IIMPOKO HCIOIB3YETCsl MPEXKIEe BCEro Uil 3amMCH OOIIMX YTBEPXKACHUH M NPEASIOKEHHH,
dbopMys, B YaCTHOCTH [IJISl BBIYUCIICHUSI TEOMETPUUECKUX BEJIUYHMH, B KadecTBe '3amecTuTesns”
qucia.

146.4.1.8. B mporpamme y4eOHOro Kypca "Maremaruka" TpeAcTaBiIeHa HarJsaHAS



reoMeTpus, HallpaBJICHHAsA Ha  PA3BUTHC O6p3_3HOFO MBIIJICHHUA, MPOCTPAHCTBCHHOI'O
BOOOpaXeHUsI, N300pa3UTEIIBHBIX YMEHUNU. ITO BAXKHBIN 3TAll B U3YYCHUU T'€OMETPHUH, KOTOPHIN
OCYILECTBIISICTCSI Ha HAIJISIHO-TIPAKTUYECKOM YpPOBHE, ONMPACTCS Ha HarJsIHO-00pazHoe
MblLIEHHE oOyvaromuxcs. boiblias posib OTBOAWUTCS NPAKTHUECKOW JAEATENbHOCTH, OIBITY,
AKCIEPUMEHTY, MOJeNupoBaHuio. O0ydaronecs 3HaKOMITCS C TEOMETPUIECKUMHU (PUTYpaMH Ha
IUIOCKOCTH ¥ B IIPOCTPAHCTBE, C UX NPOCTEHIIMMU KOHPUTypalUsIMU, ydaTcsl U300paxarh UX Ha
HEJIMHOBAaHHOW M KieTyaToi Oymare, paccMaTpUBaIOT UX IpocTeiine cBoiicTBa. B mponecce
U3y4eHMsI HarJsIHOM TeOMETpUM 3HAHMSI, MOJIyYeHHbIE 00YyYarOIMMUCS Ha YPOBHE HA4aJIbHOI'O
o0u1ero o0pa3oBaHus, CUCTEMATU3UPYIOTCS U PACIIUPSIOTCS.

146.4.1.9. CormacHo y4eOHOMY IUTaHy B 5 - 6 KjaccaxX HM3ydaeTcss HHTETPHUPOBAHHBIN
npeamer "MaremaTtuka', KOTOpPBI BKIIOYaeT apu(METHUECKWd MaTepual W HarJSIHYIO
FEOMETPHIO, a TAaKXKE IMPOMNEACBTHUECKHUE CBEIACHHS M3 anreOpbl, SJEMEHThI JIOTUKM U Hadyala
OIIMCATEJIbHONW CTaTUCTUKH.

146.4.1.10. OGmmee 4uciIo 4acoB, PEKOMEHJIOBAHHBIX I M3Yy4eHHs] MaTeMaTuku, - 340
yacoB: B 5 kiacce - 170 gacoB (5 yacoB B Hezelnto), B 6 kiacce - 170 yacoB (5 yacoB B HEJEINIO).

146.4.2. Conepxanue oOyueHus B 5 Kiacce.
146.4.2.1. HarypanbHble uncia U HYJIb.

Harypanbnoe yncno. Psa Harypansubix uncen. Yucio 0. M300paxkenne HaTypaabHbIX YHCET
TOYKaMHU Ha KOOPJUHATHOM (YUCIIOBOI) MPSMOM.

HOSI/II_[I/IOHHaH cucTema cuMciieHus. Pumckas HyMEpalus KakK IpUMEp HeHOSHHHOHHOﬁ
CHUCTCMBI CUHCIICHHA. I[GCSITI/ILIHEUI CHUCTEMA CUHUCIICHUS.

CpaBHeHHE HaTypalbHbIX YHCEJ, CpPaBHEHHE HATypajJbHbIX uucenl ¢ HyjaeMm. CrnocoObl
cpaBHeHUs. OKpyTJI€HHE HAaTypaJIbHbIX YUCEIL.

CrnosxeHue HaTypajabHBIX YMCEIN, CBOMCTBO HYJIS NP CIIOKEHUU. BplunTaHue Kak 1€HCTBUE,
o0paTHOE CIIOKEHHMIO. YMHOXXEHHME HaTypalbHbIX YHCEN, CBOMCTBA HYJISl M €IWHHULBI TNPU
yMHOXXeHUH. [leneHune kak jaelcTBHe, oOpaTHOe YMHOXEHHIO. KOMIOHEHTHI NeHCTBUH, CBS3b
Mexny HumH. llpoBepka pesynabTata apupmermyeckoro nedctBus. IlepemectutenbHoe u
COYETaTeNIbHOE CBOMCTBA (3aKOHBI) CIOXKEHUS M YMHOXKEHUS, paclpeieuTeIbHOe CBOMCTBO
(3aKOH) YMHOKEHHS.

Hcnonb3oBanue OykB i 0003HAYEHMS] HEHM3BECTHOTO KOMIIOHEHTA W 3alUCH CBOMCTB
apupMeTUIECKUX JEeHCTBUM.

JlenuTenu U KpaTHBIE YUCIA, PA3IOKEHHEe Ha MHOXKHUTETH. [IpocThie U cOCTaBHBIE YHCIA.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ ocTaTKoM.

Cremnenp ¢ HaTypaJIbHBIM TIOKa3aTCJICM. 3amuch 4uciaa B BUIAC CYMMBI pPa3pAaHbIX
cllaracMbIX.

UucnoBoe BbIpakeHHE. DBpluncieHue 3HAYEHWM YHCIOBBIX BBIPAXKCHUHM, IOPSAIOK
BBIIIOJIHEHMS  JielicTBUM. Vcronp30BaHME TPU  BBIUMCICHUSAX  MEPEMECTUTEIBHOTO U
COYETaTEeNIbHOTO CBOMCTB (3aKOHOB) CIIOKEHUS M YMHOXXEHUS, paclpe/ieMTeIbHOTO CBOICTBA
YMHOKEHHS.

146.4.2.2. [Ipo6mu.



[IpencraBnenue o ApoOU Kak criocoOe 3amucy 4acTd BelnuyuHbL. OOBIKHOBEHHBIE APOOH.
[TpaBuiibHBIE U HeMpaBUIbHBIE ApoOH. CMerIanHas 1po0b, IPeACTaBIeHNE CMEIIaHHON Jpoou B
BUJC HENpPaBUJIBHON JApOOM M BBIIEJICHUE IIENIOW YacTW 4YMCia W3 HENpPaBUIBHOM JpOOH.
N3o0pakenue npobeit ToukaMu Ha YUCIOBOM MpsiMoii. OCHOBHOE cBOMCTBO Jipodu. CokpaiieHre
npob6eii. [IpuBenenue qpodbu k HOBOMY 3HaMeHaTen0. CpaBHEHHE APOOCH.

CnoxeHre W BBIYMTAHHE ApoOel. YMHOKEHHE W JeJieHHe ApoOei, B3auMHO-00paTHBIC
npo6u. HaxoxaeHne 9acTu 1Eeoro U IesIoro 1Mo €ro YacTH.

Jlecsatuynas 3anuck apoOei. [IpeacraBnenue aecATUYHOW ApoOH B BHUIE OOBIKHOBEHHOM.
N300pakeHre OECATUYHBIX IpoOel TOYKaMu Ha 4YUCIOBON mpsMoil. CpaBHEHHE AECATUYHBIX
JIpOOeH.

Apudmerndeckre IeHCTBHS ¢ AECATUIHBIMU APoOsSMU. OKpYTIIEHHE JECATUYHBIX APOOEH.
146.4.2.3. Penrenrie TEKCTOBBIX 3a7ad.

Pemenne TeKCTOBBIX 3amad apuPMETHUECKUM CrocoOoM. PerreHue Jiormueckux 3ajaad.
Pemenre 3amau mepeOopoM BceX BO3MOXKHBIX BapHAHTOB. VICIOnIb30BaHKME P PEIICHUH 3a7a4
TaOJIAIL U CXEM.

Pemenue 3agau, copepxammx 3aBUCUMOCTH, CBSI3BIBAIOIIAE BEIIUUYUHBI: CKOPOCTh, BpEMS,
paccrosiHue, II€Ha, KOJMYECTBO, CTOMMOCTh. ENMHMIIBI M3MEpeHHs: Macchl, o0beMa, IICHBI,
paccTosIHUS, BpEMEHU, CKOPOCTU. CBA3b MEXy €IMHUIIAMU U3MEPEHUS KaXK/10M BETUUNHBL.

Pemenuie oCHOBHBIX 3a/1a4 Ha JPOOH.
[IpencraBienne qaHHBIX B BUE TAOJIUI, CTOIOYATHIX JUATPaAMM.
146.4.2.4. Harnsanast reoMeTpusi.

Harnsiinelie npenctaBiaeHus o Gurypax Ha MjaoCKOCTU: TOYKa, IpsMasi, OTPe3OK, JIyd, yrod,
JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, Kpyr. YToua. IIpsmMoii, OoCTpsIid, TynOl U pa3BepHYTHINA

YTJIBI.

JnuHa oTpe3ka, METpUYECKHE EOUHUIBI JuHbL. JIMHAa JIOMaHOW, mNepUMETP
MHOT'OYroJIbHUKA. MI3MepeHne U MOCTPOECHUE YIVIOB C TOMOILBIO TPAHCIIOPTHUPA.

Harnsgaele npencraBieHuss o pUrypax Ha IJIOCKOCTH: MHOTOYTOJIBHUK, MPSMOYTOJIbHUK,
KBaJ[paT, TPEYTOJIbHUK, O PAaBEHCTBE (UTYD.

N3o06paxenue ¢uryp, B TOM uucie Ha kietdaroil 6ymare. [loctpoenne konpurypanuii us
yacTel MpsMOil, OKPY>KHOCTH Ha HETMHOBAaHHOW U KjeTyaToil Oymare. Mcmonp3oBaHue CBOMCTB
CTOPOH M YIJIOB IPSIMOYTOJIbHUKA, KBA/IpaTa.

[Imomane npsAMOyroJibHUKa U MHOTOYTOJIBHUKOB, COCTABJIEHHBIX M3 NPSAMOYTOJIbHUKOB, B
TOM YHclie GUryp, n300pakKeHHBIX Ha KJeT4aTon Oymare. EQuHUITBI u3MEpEeHUS TUTOIIAIH.

Harnsinaele  mpencTraBieHMss O MPOCTPAHCTBEHHBIX — (QUIypax:  MPSIMOYTOJbHBIN
napajuienenunesn, Ky0, MHOTorpaHHukd. WM3o0pakeHue MpoOCTEHIIMX MHOTOTPAHHUKOB.
Pazgeptku kyb6a u mnapamuienenunena. CoznaHue Mojeneil MHOTOrpaHHUKOB (M3 Oymaru,
MIPOBOJIOKHU, TUTACTUJIMHA U APYTUX MAaTEPHAIIOB).

O0BeM NMpsIMOYTOJILHOTO Mapajuienenuneaa, kyoa. Equauier nuamepenus oobema.



146.4.3. Coneprxanue oOyueHus B 6 Kiiacce.
146.4.3.1. HarypanbHble yucina.

Apudmerndeckue IEHCTBUS C MHOTO3HAYHBIMHM HATypaJIbHBIMU YHCIaMHU. YuCIIOBBIE
BBIP@)KEHUS, MOPAJOK JIEHCTBUH, UCIONb30BaHUE CKOOOK. Vcrosb3oBaHME MpU BBIYUCICHHSX
IIEPEMECTUTENBHOIO U COYETATEIIBHOIO CBOMCTB CIIOKEHUS U YMHOXKEHUS, PaCIPEACIIUTEIBHOIO
cBOMCTBa yMHOKeHUA. OKpyIJIEHUE HATYPAJIbHBIX YACEI.

JlenuTenu v KpaTHBIC YnCiIa, HAUOOIBITHI OOIIHIA IETUTENh U HAUMEHBIIIee 00111ee KpaTHOE.
Jenumoctb CyMMBI U Ipou3BeAeHus. JleieHne ¢ OCTaTKOM.

146.4.3.2. qpoOu.

OObIKHOBEHHAs 1po0b, OCHOBHOE CBOMCTBO ApoOH, cokpaleHue apobei. CpaBHeHuEe U
ynopsiiouuBanue ApoOel. Pemenne 3agad Ha HaXOXAEHHE YacTH OT IIEJIOr0 U IIEJI0ro IO €ro
yactH. [[poOHoe uucio kak pesynbTar AeneHus. [IperncrtaBieHue necsiTUUHOW OpoOu B BHJE
OOBIKHOBEHHON JIpOOM M BO3MOXXHOCTH IIPEJICTaBICHMS] OOBIKHOBEHHOW JpoOM B BHJIE
necaTuyHol. JlecsTuunble 1poOu U MeTpuyeckas cucreMa mep. Apupmeruyeckue IeicTBUs U
YHCJIOBBIE BBIPAYKEHUS C OOBIKHOBEHHBIMH U JIECITUUHBIMU JPOOSIMHU.

OtHowenue. JleneHue B JaHHOM oOTHouleHuu. Macmrad, nponopuus. [Ipumenenue
IIPONOPLMI IPU PELICHUY 3a]1a4.

ITonsatue nponenTa. BelynciieHre NpoLEHTa OT BEIUYUHBI U BEIUYUHBI [0 €€ MPOLEHTY.
BolpakeHue mpoLEeHTOB AECATUYHBIMU JpoOsimu. PelieHue 3amad Ha npoueHThl. BeipakeHue
OTHOLLEHHUS BEJIMYUH B IIPOLICHTAX.

146.4.3.3. [lonoxxuTenbHbIe U OTPUIIATEIHHBIC YUCIIA.

[TonoxxurenpHble U OTpULIATENbHBIE UKcia. Llensle yncna. Moaynb uncna, reoMeTpuyecKas
MHTEpIpeTanus Moayns yucia. M3o0pakeHue uyucen Ha KOOPAMHATHOM mpsiMoil. YwmcioBbie
npomexxyTku. CpaBHeHMe uucen. ApudmMeTHueckue AEUCTBUS C  MOJOXKUTEIbHBIMH U
OTPHLIATEIIHBIMU YK CIIAMH.

[IpsimoyronbHasi cuctemMa KOOpAMHAT Ha IUIOCKOCTH. KOOpAMHATHI TOUYKM Ha IUIOCKOCTH,
abcuucca u opauHara. IloctpoeHue Todek u GUryp Ha KOOpAUHATHOH MJIOCKOCTH.

146.4.3.4. bykBeHHbIE BBIpA)KECHHUS.

[Ipumenenue OykB AJi 3alMCH MAaTeMaTHYECKUX BBIpaXEHUI M mpeiokeHuid. CBolicTBa
apupMeTHuecKuX JIeHCTBUNA. ByKkBeHHBIE BBIpaXXE€HHMsS M YHCIIOBBIE IMOJCTAHOBKU. ByKkBeHHBIE
pPaBEHCTBA, HAaXOXJEHHWE HEU3BECTHOIO KOMIIOHEHTa. Popmyibl, (Gopmyssl NepumeTrpa u
IUTIOINAAM MIPSIMOYTOJIbHUKA, KBajjpaTa, 00beMa Napajenenunena u Kkyoa.

146.4.3.5. Pemenune TeKCTOBBIX 3aj1a4.

Pemenue TekcTOBBIX 3a7au apupMeTHYecKHMM crocoOoM. Perienue jgorumueckux 3ajad.
Pemenue 3aa4y nepe6opoM BceX BOSMOKHBIX BAPUAHTOB.

Pemenue 3ana4, conepikalux 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEIMUUHBL: CKOPOCTh, BpPEMH,
paccTosiHue, IIeHa, KOJMYECTBO, CTOMMOCTb, IMPOU3BOJUTEIBHOCTh, BpeMs, 00beM palbOThI.
EnvHMIBI M3MEpeHUs: Macchl, CTOMMOCTH, PAacCTOSHUS, BPEMEHH, CKOPOCTH. CBA3b MeEXay
eAMHUIIAMU U3MEPEHUS KaX/1011 BEINYNHBI.



Pemenue 3amad, CBSI3aHHBIX C OTHOUIIEHUEM, MPOMOPIUOHAIBHOCTHIO BEIWYMH,
MPOLIEHTaMH; pelIeHHe OCHOBHBIX 33J1a4 Ha ApoOU U TPOICHTHI.

OueHka U NPUKUIKA, OKpyriieHue pe3ynbrara. CocraBieHrne OYKBEHHBIX BBIPAKEHUM MO
YCIIOBUIO 3aJIa4H.

Hpel[CTaBJIeHI/IC JaHHBbIX C IIOMOIIBIO Ta6JII/II_[ U Juarpamm. CronbuaTkie AuarpamMMbl:
YTCHUC U IIOCTPOCHHUC. Yrenne KpYIroBbIX AUAI'paMM.

146.4.3.6. Harnsagnas reometpus.

Harnsgaeie npeacraBineHus o Gurypax Ha IiIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd, YToJl,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEX YT OJIbHUK, TPEYTOJIbHUK, OKPYKHOCTD, KPYT.

B3aumHOoe pacnonokeHue JBYX NpPAMBIX Ha IUIOCKOCTH, HapajUIeJIbHBIE IPsIMBIE,
NEPIEeHIUKYIIApHbIE NpsiMble. M3MepeHue pacCTOSIHMM: MEXIy ABYMsI TOYKaMHU, OT TOYKHU IO
IIPSIMOM, JIMHA MAapUIPyTa Ha KBaJIpaTHOM CETKE.

W3mepenue M NOCTPOEHHE YIJIOB C IOMOIIBIO TpaHCHOpTHpa. Buubl TpeyroiabHUKOB:
OCTPOYIOJIbHBIN, MPSIMOYrOJbHBIN, TYNOYTOJNbHbIM, pPaBHOOEAPEHHBIN, PaBHOCTOPOHHUMA.
UYeTbIpexyrojibHUK, IPUMEPBI YEThIPEXYrOJbHUKOB. [IpsIMOyTroibHUK, KBaJIpatT: UCIOIb30BaHHUE
CBOWCTB CTOpOH, YIJIOB, AuaroHaieil. M3o0pakeHne reoMeTpuyeckux GUryp Ha HeIMHOBAHHOM
Oymare c MCIOJNb30BaHUEM LMPKYIs, JUHEHKH, YrojpHUKa, TpaHcrnoptupa. [loctpoeHus Ha
KJeTyaToil Oymare.

[lepumerp MHoroyronpHuKa. [loHsATHE TUTOMAAN UTYPBI, €AMHUIIBI HU3MEPEHHS TUTOIA/IH.
[TpubmmkeHHoe n3MepeHue ionaau GUryp, B ToM 4rciie Ha KBaapatHoil ceTke. [Ipubnmxennoe
M3MEpEHUE JUTMHBI OKPY>KHOCTH, IIJIOLIaN Kpyra.

CummeTpus: IeHTpaibHasi, OCeBas U 3epKaJibHasi CUMMETPUH.
[TocTpoenne cuMMETpUYHBIX QUTYD.

Harnsiaele npencTaBieHus 0 IPOCTPAHCTBEHHBIX (QUTypax: NapajieNenunes, Kyo, npusma,
nupaMujia, KOHyC, HWIMHID, map u cgepa. M3obpaxeHnue npoctpaHcTBeHHbIX Guryp. [Ipumepst
pa3BepTOK MHOI'OI'PaHHHUKOB, HMJIMHApPA U KoHyca. Co3aaHue Mojiesielt MpoCTpaHCTBEHHBIX (QUTYP
(13 Oymaru, IpOBOJIOKH, TUTACTUIIMHA U JPYTHX MAaTEPUATIOB).

[TonsiTne  obbeMa, enuHUIBI  U3MepeHuss oO0bema. OO0beM  TPSIMOYTOJIBLHOTO
napajuiesenumnesaa, Kyoa.

146.4.4. [IpenmeTHble pe3ynbTaThl OCBOCHHS MTPOrpaMMbl yueOHOro Kypca "MaremaTuka'.

146.4.4.1. IlpenmeTHble pe3ysbTaThl OCBOEHUS IMPOrpaMMbl Y4eOHOTO Kypca K KOHILY
o0OyuyeHus B 5 KJlacce.

146.4.4.1.1. Yncna v BEIYUCIIEHUS.

ITonumars u IIpaBUJIbHO yTIOTpe6J'I$ITL TCPMUHBI, CBA3AHHBIC C HATYPAJIbHBIMH YUCIIaMU,
OOBIKHOBEHHBIMH U JCCATHYHBIMHA I[pO6$[MI/I.

CpaBHMBaTh U YNOPSIOYMBATh HATypalbHbIE UKCIA, CPABHUBATH B MPOCTEHIINX CIydasx
OOBIKHOBEHHBIE IPOOH, AECSITHIHBIC APOOH.

CoOTHOCHUTH TOUKY Ha KOOPJIMHATHOU (YMCIOBOI) MPSMOIA C COOTBETCTBYIOIIUM €H YHCIOM



U 1300pakaTh HATypaJlbHbIC YHCIa TOYKaMU Ha KOOPAWHATHOHN (YMCIOBOM) MPSMOI.

BoimonusaTe apudmernueckue ASMCTBUS C HATYpaJbHBIMU YUCIAMH, ¢ OOBIKHOBEHHBIMU
JIPOOSIMU B IPOCTEUIITUX CITyJasiX.

BrIMoHATE TPOBEPKY, PUKUJIKY PE3YJIbTATA BBIYUCICHUH.
OKpyrisTh HaTypaJIbHbIC YUCIIA.
146.4.4.1.2. PenieHue TEKCTOBBIX 3a7ad4.

Pemrate TekCTOBBIE 3a7aun apI/I(bMeTI/I‘-IeCKI/IM CIIOCOOOM U C MMOMOIIBKO OPraHU30BAHHOIO
KOHCYHOI'O nepe60pa BCCX BO3MOXXHBIX BAPHAHTOB.

Pemats 3ala4yu, COACp)KAIUC 3aBUCUMOCTH, CBA3BIBAOINEC BCINYHNHBI: CKOPOCTh, BPEMH,
pacCcTodHuE, ICHA, KOJIUYCCTBO, CTOUMOCTD.

Hcmonn3oBaTh KpaTKUC 3alluCu, CXCMBbI, T8,6JII/IIII)I, 0003HaYCHUS IIpu pCUICHUHA 3aaay.

ITonp30BaThCsl OCHOBHBIMU CAMHUIOAMH U3MCPCHUA: LICHBI, MACChI, PaCCTOsAHU, BPCMCHU,
CKOPOCTH, BbIPpAXKATL OJHU CAWMHUIIBI BEJIMYHUHBI UEPE3 APYTUC.

HSBJ’ICK&TB, aHaJIM3UPOBATb, OLCHUBATDH I/IH(I)OpMaLII/IIO, MNpEACTaBJIICHHYIO B Ta6J'II/II_[e, Ha
CTOJIOYATOM auarpaMmme, MHTCPINPETUPOBATL IMMPCACTABIICHHBIC JAHHBLIC, HMCIIOJb30BATH JAHHBLIC
IIpHu pCIICHHUHA 3a1a4.

146.4.4.1.3. HarnsiHas reoMeTpust.

ITonp30BaTbCcsl IEOMETPUYECKMMM IIOHATUSAMM: TOYKA, IpsAMas, OTPE30K, Jyd4, Yroi,
MHOT'OYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoaUTE TpUMEpPbl OOBEKTOB OKPYXKAIOIIEro MHpa, MMEIOUIMX (OpMYy H3YUYEHHBIX
F€OMETPUUECKUX QUryp.

Hcnonbs30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C  yIJIaMH: BEpIIMHA, CTOPOHA; C
MHOTOYTI'OJIbHUKAaMU: yroJl, BEpILNHA, CTOPOHA, IMaroHajb; C OKPYKHOCTBIO: pajJuyc, JUaMeTp,
LEHTP.

N300paxaTh n3ydeHHbIE reOMETpUYECcKre GUTYpbl Ha HETMHOBAHHOM M KieTyaTol Oymare
C IOMOILBIO LIUPKYJISA U JTUHEHKH.

HaXOI[I/ITI) JJIMHBI OTPE3KOB HCMIMOCPCACTBECHHBIM H3MEPCHHUEM C IMOMOIIBIO J'IPIHGfIKI/I,
CTPOUTH OTPEC3KHU 3aﬂaHHOﬁ JJIMHBL; CTPOUTH OKPYKHOCTH 3a/IaHHOT'O paJguyca.

Hcnons30BaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJIbHUKA, KBaApaTa Uil UX IOCTPOCHHUS,
BBIYMCIICHUS IUIOLIAN U IIEpUMETpA.

Bbruncnsate nepuMerp M IIIOMIAAL KBaaparTa, IpSIMOYrojbHUKA, (PUTYp, COCTABICHHBIX M3
IpSMOYTOJIbHUKOB, B TOM 4Hcie Guryp, n300pakeHHbIX Ha KJIeT4aToi Oymare.

Ilonp30BaThC OCHOBHBIMH MCTPUYCCKUMU CIUHUIAMH U3MCPCHUA JJIMHBI, IIJIOINAIu,
BBIPpAXKATb OJJHU CAVNHUIIBI BEJIMYHUHBI UYCPEC3 APYTHUc.

Pacno3znaBate mapasuienenunesn, KyO, HCHOIb30BaTh TEPMUHOJIOTHMIO: BEpIIMHA, pedpo,
rpaHb, U3MEPEHHS, HAXOUTh U3MEPEHHUS NapajuieNenunena, Kyoa.



Beruncnsate 00beM Kyba, mapajuieNienunena Mo 3aJaHHbIM HW3MEPEHUSM, MOJIh30BAThCS
eIMHUIIAMU U3MEPEHUS 00BeMa.

Pemrate HecIoxHEIC 3ala4yi Ha U3MCPCHUC T'COMCTPHUYCCKUX BCIIMYUH B HNPAKTHYCCKUX
CUTyaluiaXx.

146.4.4.2. TlpeameTHble pe3yabTaThl OCBOCHHUS IMPOrpaMMBI Y4e€OHOTO Kypca K KOHILY
00ydeHus B 6 Kiacce.

146.4.4.2.1. Yucna v BEIYUCIIEHUS.

3HaTh U NOHUMATh TEPMHUHBI, CBSI3aHHBIE C PA3IMYHBIMU BUJIAMHU YHCENl U CIOCO0AMM HUX
3aIMCH, EPEXOIUTH (€CTH STO BO3MOXKHO) OT OJHOM (HOPMBI 3aITUCH YKCIa K IPYTOil.

CpaBHI/IBaTB U ynopsaao4duBaTh MLEIJIBIE YHCIIA, OOBIKHOBEHHBIE U JCCATHYHBIC ,I[pO6I/I,
CpaBHHUBATL YMCJIa OJHOI'O0 U PA3HBIX 3HAKOB.

BLIHOJ'IHSITB, CoucCTass YCTHBIC U IMMUCBMCHHBIC IIPUCMBI, apI/I(l)MeTI/I‘IGCKI/Ie HeﬁCTBHH C
HaTypaJbHBIMU W  LOCJIbBIMH  YHCJIAMU, OOBIKHOBEHHBEIMU U JACCATUYHBIMHA IIpO6$IMI/I,
IMMOJIOKHUTCIIbHBIMU U OTPUIATCIIbHBIMU YU CJIAMU.

BoruucisaTh 3Ha4€HMS YUCIIOBBIX BBIPAYKEHUM, BBIOIHATH MPUKHUIKY U OLICHKY pPe3yJibTaTra
BBIUMCJICHUM, BBIMOJIHATh MPEOOPA30BaHMsI YHCIOBBIX BBIPAKEHHUI HA OCHOBE CBOMCTB
apuMeTUIECKUX JEeHCTBUM.

CoOoTHOCUTH TOYKY Ha KOOPAMHATHOM IPSAMOW C COOTBETCTBYIOIIMM €H YUCIOM U
n300paxkaTh YMCJIa TOUKAMU HAa KOOPAMHATHOM MPSAMOM, HAXOIUTh MOAYJIb YHCIA.

CoOTHOCUTH TOUKHU B MPSAMOYTOJILHOW CUCTEME KOOPIUHAT C KOOPAMHATAMH 3TON TOUKH.
OKpyTasTh LIENbIe YKcia U AeCATUIHbIE AP0o0H, HAXOAUTH MPUOIKEHUS YUCETT.
146.4.4.2.2. YucnoBble 1 OyKBEHHBIE BBIPAKEHHUSL.

IlounMmats u y1'IOTp€6J'I${TI> TCPMHHBI, CBA3AaHHBIC C 3allMCbIO CTCIICHW YMCJ]Ia, HAXOAWUTH
KBaaparT u KY6 4qucia, BEBIYMCIIATG 3HAYCHU A YHCIIOBBIX BLIpa)KeHHfI, COACpIKAINNX CTCIICHH.

ITons30BaThCA IMpU3HaKaMH OCIUMOCTH, paCKJIaAbIBATh HATYPAJIbHBIC 4YHCJIa HA IMPOCTHIC
MHOXUTCIIN.

[Tonb30BaTbes MacmITaboM, COCTABIATh TPOMOPLIUU U OTHOLLIEHUS.

Hcnonb3oBare OyKBBI 1151 0003HAUEHHS YMCEN MPU 3alMCH MaTEMAaTUYECKHX BBIPAXKEHUH,
COCTaBJISITh OYKBEHHbIE BBIPAXKEHUSI U (POPMYIIbI, HAXOAUTH 3HAUYEHUS! OYKBEHHBIX BBIPA’KEHUH,
OCYILECTBIISASE HEOOXOIMMBIE MOICTAHOBKH U TIPe0oOpa3oBaHMUsL.

Haxonuth HEM3BECTHBI KOMIIOHEHT PABEHCTBA.
146.4.4.2.3. PenieHue TEKCTOBBIX 3a1a4.
Pemate MHOTOIIIAarOBBIE TEKCTOBBIE 33/1a4U ApUPMETHIECKUM CITIOCOOOM.

Pemrate 3aaa4yd, CBA3aHHBIC C OTHOLICHUCM, [MPOMNOPHUOHAJIIBHOCTBIO  BCJIMYHH,
MMpOLCHTaAMH, p€IIaTh TP OCHOBHBIC 3aa4X Ha I[pO6I/I W MPOLCHTEI.



Pemates 3amauu, copeprkaiiue 3aBUCUMOCTH, CBS3BIBAIOLIME BEIMYUHBI: CKOPOCTh, BPEMS,
paccTosiHUE, 1I€Ha, KOJHMYECTBO, CTOMMOCTH, NMPOW3BOJUTEIBLHOCTh, BpeMs, oObeMa pabOTHI,
UCTIONB3YS  apu(METUYECKHE JCHCTBHS, OIEHKY, MPUKUIKY, TOJIb30BaThCA CIUHUIIAMU
HU3MEPEHHS COOTBETCTBYIOIINX BETUYHH.

CoctaBisTh OYKBEHHBIEC BBIPAKEHHSI 110 YCIIOBHIO 3a/1a4H.

W3Bnekars nHpopManuio, MpeacTaBIeHHYI0 B TablMlax, Ha JIMHEWHOM, cTon04YaToi uimm
KpyroBOMW MarpaMMax, MHTEpIIPETHPOBATH IPEACTABIECHHBIE IaHHbIE, UCII0JIb30BATh IaHHBIE IIPU
pelIeHny 3a1ay.

[IpencraBiasTh HHPOPMAIUIO C ITOMOIIBIO TAOJIHUII, TMHEHHOU U CTOI0YATON JUArpaMM.
146.4.4.2.4. HarnsaHas TeOMETpHS.

[TpuBoauTH TpUMEpPHI OOBEKTOB OKPYXKAIOIIETO MHpa, MMEIOUMX (OpMYy H3YUYEHHBIX
reOMETPUYECKUX IJIOCKUX U MPOCTPAHCTBEHHBIX (DUTYp, MPUMEPHl PaBHBIX U CUMMETPUYHBIX

buryp.

N300pakaTh C HOMOIBIO LUPKYJIS, TUHEHKH, TPAHCIIOPTHPA HA HETMHOBAHHOM U KJIeTYaToN
Oymare W3y4eHHBIC IUIOCKHE TeOoMeTpuieckue QUrypsl W KOH(UTYpalnuu, CUMMETpPHUYHBIC

burypsl.

[Tonmp30BaTbcsi  TEOMETPUYECKHMMH — TOHSATHSAMHU:  PaBEHCTBO  (QUTYp, CHUMMETpHS,
UCIIOJIB30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO C CUMMETPUEHN: OCb CHMMETPUM, LIEHTP CUMMETPUHU.

Haxomute BeNMYMHBI yIJIOB U3MEPEHHEM C IIOMOILIBIO TPAaHCHOPTHPA, CTPOUTH YIJIbI
3aJJaHHOW BEJIMYMHBI, I10JIb30BAThCS IIPU PEILICHUH 3a/1a4 IPajlyCHONM MEPOH YIJIOB, pacllO3HaBaTh
Ha 4epTekKax OCTPBIN, IPSIMOM, Pa3BEPHYTHIN U TYIIOU YIJIBI.

Breraucnars LJINHY JIOMaHOfI, NEepuUMETPp MHOI'OYI'OJIbHUKA, I10JIb30BaThCA CAWHHULAMHU
HU3MCPCHUSA JJIMHBI, BBIPAXKATh OJJHU CAVUHUIBI U3MCPCHUSA JJIMHBI UCPE3 APYTUc.

Haxonuts, UCIIOJIB3ys YEPTEKHBIE HHCTPYMEHTHI, PACCTOSHUSA: MEXKIY ABYMS TOYKAMMU, OT
TOYKH JI0 MPSIMOM, JUTMHY IyTH Ha KBaJPaTHOM CETKE.

Bbruucnare miomane (GUryp, COCTaBIEHHBIX U3 TNPSIMOYTOJIBHUKOB, HCIOJIb30BATh
pazOueHue Ha NPSIMOYrOJbHUKM, Ha paBHbIE (QUIYpbI, JOCTpauBaHUE IO MNPSIMOYrOJIbHUKA,
MOJIb30BAaTbCd OCHOBHBIMM €IMHULIAMM H3MEPEHMS IUIOLIAJAM, BBIPAXKAaTb OJHU €IMHMIIBI
M3MEPEHHUs TUIOLIAIA Yepe3 APyTHE.

PacriozHaBaTh Ha MOAENAX WM M300paKEHUSIX MUPAMHIY, KOHYC, HWIMHAP, HCIOIb30BATh
TEPMUHOJIOTHIO: BEPIIMHA, peOpo, TpaHb, OCHOBAHHUE, pa3BepTKa.

N300pakaTh Ha KiIeT4aToi Oymare npsMOYTOJIbHBIN Napaieenumne.

Boruncnsate 06beM NMpsSMOYroJBbHOTO Mapajulesienunena, Kyoa, mojab30BaThCs OCHOBHBIMU
€IMHUIIAMU U3MEPEHus o0beMa.

Pemrate HecmoxHbIC 3ala4i Ha HAXOXIACHUC T'COMCTPHUYCCKUX BCIWYHWH B IMPAKTHUYCCKUX
CUTyallusiX.

146.5. ®epgepanbHaa paboyas nporpamma y4yeb6Horo Kypca "Anrebpa”" B 7 - 9
Knaccax (pnanee COOTBETCTBEHHO - MporpamMma y4yebHoro Kypca "Anre6pa”,



y4eOHbIN KypC).
146.5.1. IlogcuuTenbpHas 3alKCKa.

146.5.1.1. AnreOpa siBAsieTCS OTHUM U3 OMOPHBIX KYPCOB OCHOBHOT'O OOIIET0 00pa30BaHMUs:
OoHa oOecreynBaeT MH3y4YeHHE JPYrUX JUCIHUIUIMH, KaK eCTECTBEHHO-HAy4yHOro, TaK U
TYMaHUTapHOTO IIMKJIOB, €€ OCBOCHHE HEOOXOAMMO [UIsl TPOAODKCHHS OOpa3oBaHHUS U B
MOBCE/IHEBHOM KM3HU. Pa3zBuTue y 00y4aronuxcs HayqHbIX [IPEICTABICHUHN O MPOUCXOKICHUU U
CYITHOCTH aJIreOpanvdeckux adCTpakiui, crroco0e OTpakeHUs MAaTeMAaTHYECKON HAYKOU SIBIICHUI
U TPOLECCOB B MPUPOAE U OOILIECTBE, POJIU MATEMAaTUYECKOTO MOJEIHUPOBAHUS B HAYYHOM
NO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS U KAUYECTB
MBIIUICHHSI, HEOOXOAUMBIX JUIsl aJanTaluyd B COBpeMeHHOM IudpoBoM oOuiecte. M3yueHue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHUS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JeMCTBUSL U BBIBOJBI, (POPMYIHPOBATH yTBEepKAeHHUS. OCBOCHHE Kypca aireOpbl o0ecreynBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOy4YaloluXcs: OHM MCHOJB3YIOT JEAYKTUBHBIE U
WHIYKTHBHBIE PACCYXKACHUS, 0000IMIEHNe W KOHKPETHU3alWI0, adCTparupoBaHUE M aHAJIOTHIO.
OOyuenne anreOpe mpeanonaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSITENBHON NeATeIbHOCTH
0o0yJaromuxcsi, IMOJTOMY CaMOCTOSTEIbHOE pEIICHHWEe 3a7ad  SBISIETCS — peanu3anueit
JESTEIIbHOCTHOTO MIPUHIINIIA O0yUeHUSI.

146.5.1.2. B cTpyKType mporpammsl yueOHOTro Kypca "Anredpa" uisi OCHOBHOTO OOIIETO
00pa30BaHUsI OCHOBHOE MECTO 3aHHUMAIOT CojJepXkaTelbHO-MeTonndeckue JuHuu: "Yucna u
BeruucieHus", "AnreOpanveckue BbIpaxeHusa", "YpaBHeHus u HepaBeHcTBa', "@yHKIuuU'".
Kaxnas u3 3Tux conepkaTebHO-METOAMYECKUX JIMHUI pa3BUBACTCS HA MPOTSKEHUM TPEX JIeT
U3y4eHHs Kypca, B3aMMOJICHCTBYS C IPYTHMH €ro JIMHUSAMH. B Xone n3ydeHus: yueOHOro Kypca
00yyaroImuMcs IPUXOAUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BAaTh TEOPETUKO-MHOKECTBEHHBIH
s3bIK. B CBSI3M ¢ 3TUM B mporpamMmy y4eOHOTro Kypca "Anredpa" BKIIOYEHBI HEKOTOPHIE OCHOBEI
JIOTMKH, MpPEICTAaBICHHbIE BO BCEX OCHOBHBIX pa3/ielax MaTeMaTH4YecKoro oOpa3oBaHUs U
CHOCOOCTBYIOIIHE OBJIAICHUIO 00yJaIOIIUMUCS OCHOB YHUBEPCATBHOTO MATEMaTHYECKOTO S3BIKA.
CogepxaTenbHOM M CTPYKTYpHOH OCOOEHHOCTBIO yueOHOro Kypca "AnreOpa" sBiseTcs €ro
WHTEIPUPOBAHHBIN XapaKTep.

146.5.1.3. Conepxanue nuHuu "Hucsaa v BBIYUCIEHUA" CITY>)KUT OCHOBOM JIJIsl AAJIbHEMILIETO
W3y4YEHUs] MaT€MAaTHUKH, CIOCOOCTBYET Pa3BUTHIO Y OOYYArOUIUXCS JIOTHYECKOTO MBIIIJICHUS,
(GbOpMHUPOBAHUIO YMEHHSI TOJIb30BAThCS ANTOPUTMAMH, a TaKXKe MPHUOOPETEHUIO MPAKTHUYECKHX
HABBIKOB, HEOOXOJMMBIX [IJIsi TOBCEHEBHOM KM3HU. Pa3BUTHE MOHATHUS O YHCJIE HA YPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHUs CBSI3aHO C PAIMOHAIBHBIMH M HUPPAIMOHATBLHBIMU YHCIIAMHU,
(dbopMHUpPOBaHUEM TIPEACTABICHUIN O NEHCTBUTEILHOM 4HMCie. 3aBEPIICHHUE OCBOSHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

146.5.1.4. Conepxxanue AByX anreOpandeckux JUHUHN - "AnreOpandyeckue BhIpakKeHUsI" u
"VpaBHEHMsI U HEPAaBEHCTBA" CLIOCOOCTBYET (POPMHUPOBAHUIO Y 00YYAIOLINXCS MATEMAaTHUECKOTO
anmnapara, He0OX0JAUMOTO JIJIsl pelIeHUs 3a/1ad MaTeMaTUKH, CMEKHBIX PEIMETOB U MPAKTUKO-
OpPUEHTHPOBAaHHBIX 3agauy. Ha ypoBHe ocHOBHOro oOmiero obpa3zoBaHus y4eOHBIH MaTepHai
TPYNOHUPYETCsT BOKPYT palMOHANbHBIX BbIpakeHUH. AsnreOpa JE€MOHCTPUPYET 3HAUEHUE
MaTEMaTUKU KakK SI3bIKa JJI1 MOCTPOCHMSI MAaTeMAaTUYECKUX MOJENIEH, ONMCAHMs MPOLECCOB U
ABJIEHUHN peallbHOTO Mupa. B 3amaun oOydeHust anredbpe BXOAAT TaKKe JajbHeilllee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUIEHUS,, HEOOXOAMMOro, B YaCTHOCTH, JJS OCBOEHHS Kypca
nHpOpMaTUKH, ¥ OBJIAJCHHE HABBIKAMH JCIYKTUBHBIX paccyxkaeHui. [IpeoOpasoBanue
CHUMBOJIBHBIX (POPM CIIOCOOCTBYET pa3BUTHIO BOOOPAXKEHUS, CIIOCOOHOCTEH K MaTeMaTHUYECKOMY
TBOPYECTBY.



146.5.1.5. Conepxanue (GyHKUMOHATBHO-TpaQUUECKON JTMHUM HAIEJIEHO HA IOJyueHHE
0o0ydJaronuMucs 3HaHUH 0 QYHKIHMAX KaK BAKHEHUIIIEH MaTEMaTHIECKON MOJIENN )1 ONTMCAHUS U
WCCJICIOBAHMSI PAa3HOOOPA3HBIX TMPOIECCOB M SIBICHUN B TpHpoae M oOmectBe. VM3yueHue
MaTepuaga CHOCOOCTBYET pPa3BUTHIO Yy OOyYAIOIIMXCS YMEHHS HCIIOIb30BaTh DPa3IMYHbBIC
BBIPA3UTEIbHBIC CPEACTBA SI3bIKA MATEMATHKH - CJIOBECHBIC, CHUMBOJHMYECKHE, rpaduueckue,
BHOCHUT BKJIaJl B (hOPMHUPOBAHHE MPEACTABICHUHN O POJIM MATEMATUKH B Pa3BUTHU [TUBUIN3ALNN U
KYJIbTYpBI.

146.5.1.6. CornacHo yueOHOMY TUIaHy B 7 - 9 Kitaccax u3ydaercs yueOHbIi Kypc "Anredpa”,
KOTOPBIA BKJIIOYAET CJIEIYIOLUIME OCHOBHBIE pasneinbl cojepxkanus: "Uuciaa u BbluucieHus",
"AnreOpanyeckue BeipakeHus", "YpaBHeHus u HepaBeHcTBa", "DOyHKIUN".

146.5.1.7. OOmiee YuCIO 4YacoB, PEKOMEHIOBAHHBIX JUIsI HU3y4yeHHUs Y4EeOHOTro Kypca
"Anreopa", - 306 yacoB: B 7 kiacce - 102 gaca (3 yaca B Heneno), B 8 kiacce - 102 gaca (3 gyaca
B HeJeno), B 9 kiacce - 102 yaca (3 yaca B HEZIEIO).

146.5.2. Conepxanue oOyueHus B 7 Kiacce.
146.5.2.1. Yncaa ¥ BEIUYUCIICHUA.

JIpoOu OOBIKHOBEHHBIE M IECITHYHBIE, IEPEXO0/] OT OAHOM (OPMBI 3aIUCH APOOEH K APYTOii.
ITonsarue panroHaJIbHOIr0 4McCiia, 3alrcCb, CPaBHCHHUEC, YIOPAAOUYUBAHUC PALMOHAJIBHBIX YHUCCII.
Apudmerndeckue AeHCTBUSA C pallHOHATLHBIME YHCIaMU. PellieHne 3a1a4 u3 peasbHOU MPaKTHKH
Ha YacTH, Ha JPOOH.

CreneHb ¢ HaTypaJlbHBIM IIOKa3aTelleM: OIlpe/ieeHue, npeoOpa3oBaHUE BbIpaKEHUM Ha
OCHOBE OTIpPE/ICIICHHUS, 3aIUCh OOIBIINX 4ncenl. [IpomenHTsl, 3anich MPOIEHTOB B BUJE IPpOOH U
JIpoOu B BHJIE NPOLIEHTOB. TpU OCHOBHBIE 33[aul HAa IPOLIEHTHI, PELICHNUE 33aJa4 U3 pealbHOU
HPAKTHKU.

IIpuMeHeHNnEe MPU3HAKOB AEIMMOCTH, Pa3JI0KEHNE HA MHOXKUTEIN HATYPAJIbHBIX YACEN.
PeanbHble 3aBUCHMOCTH, B TOM YHCIIE IpsIMast U 0OpaTHast MPONOPLIMOHAIBHOCTH.
146.5.2.2. Anrebpanyeckue BbIPaKEHHSL.

[IepemeHHBIE, YNCIOBOE 3HAYECHHUE BBIPAXKEHUS C NEPEeMEHHOU. [lomycThMble 3HAaYeHUs
nepeMeHHbIX. [IpescTaBieHre 3aBUCUMOCTH MEXTy BEJIMUMHAMU B Buje GopMyIbl. Beruncnenus
no ¢opmynam. IIpeobpa3oBanre OyKBEHHBIX BBIPAKEHUI, TOXKAECTBEHHO PABHBIE BBIPAKEHUS,
npaBuia Mpeodpa3oBaHKs CyMM U IMPOU3BEACHUH, NpaBUiIa PAaCKPbITUS CKOOOK M MPUBEAECHUS
MOJI0OHBIX CIaraeMbiX.

CBOICTBa CTEIICHU C HaTypaJIbHbIM I1OKa3aTCJICM.

OI[HOLIJ'IGHI)I 1 MHorowieHel. CTeneHb, MHOTOYJIEHA. CJ'IO)KCHI/IG, BBIYUTAHUC, YMHOXCHHUC
MHOTOWIEHOB. POpMyIbl COKPAIIEHHOIO YMHOKEHHUSI: KBaJapaT CyMMbl U KBaJpaT pPa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOKHUTEIIH.

146.5.2.3. YpaBHEHMS U HEPABEHCTBA.

VYpaBHeHHEe, KOPEHb YpaBHEHHUs, MpaBWiia MpeoOpa3oBaHus ypaBHEHUS, PABHOCUIBHOCTh
YpaBHEHUM.

JIuneliHOE ypaBHEHHME C OJHOW NEPEMEHHOM, YMCIO KOPHEW JIMHEHMHOro ypaBHEHMS,



pellieHue JIMHEHHBIX ypaBHeHMIl. CocTaBi€HHME ypaBHEHUH IO YCJIOBHUIO 3ajJadd. PemnieHue
TEKCTOBBIX 3aJa4 C TIOMOILBIO YPABHCHUM.

JIuneiiHOe ypaBHEHHE C JByMs MEpEeMEHHBIMH U ero rpaduk. Cucrema ABYX JMHEHHBIX
YpaBHEHMH ¢ JBYMs INEpeMEHHbIMHU. PelieHue cucteM ypaBHEHHMH cIIOCOOOM IOACTAaHOBKH.
[Tpumepsl pelieHns: TEKCTOBBIX 3ajau ¢ IIOMOIIBIO CUCTEM YpaBHEHUH.

146.5.2.4. ®yHKIUU.

Koopaunara toukn Ha npsMon. UucinoBele NPOMEXYTKH. PaccrossHue Mexzay IByMs
TOYKaMU KOOPJAMHATHOU MPSIMOIA.

[IpsimoyronbHasi cucreMa KOOpAMHAT, OCH Ox u Oy. Abcuucca 1 opaMHaTa TOYKH Ha
KoopanHATHOM miockocTh. [Ipumeps! rpadukoB, 3agaHHbX (opmynamu. UYreHue rpadukoB
peanbHbIX 3aBHcHUMocTel. [lonstue pynknuu. I'paduk ¢pynkiuu. CoiictBa GyHkumii. Jlnneinas

dynkims, ee rpapuk. I'paduk ¢yskmum Y = | X1 I'paduueckoe pemnieHne ITUHEHHBIX
YPaBHEHUM U CUCTEM JIMHEHUHBIX YPaBHEHUM.

146.5.3. Coneprxkanue oOyueHus B § Kiiacce.
146.5.3.1. Uncina ¥ BEIYUCICHUS.

KBagparusiii koperb u3 uucina. [lonstue o0 wuppanuoHasbHOM uyucie. JlecsiTuyHbie
npUOIMKEHUS UPpAMOHAIbHBIX uncen. CBolcTBa apu(METHUECKUX KBAJIPATHBIX KOPHEH U MX
MPUMEHEHHUE K MPEeoOpa3OBaHUIO YHCIIOBBIX BBIPAKEHUW M BBIYUCICHUAM. JleHCTBHUTEIIbHBIC

qucna.
Crenenb ¢ 11e7bIM [TOKa3aTeIeM U ee cBoiicTBa. CTaHgapTHAas 3aluch YHCa.
146.5.3.2. AnreOpanveckre BbIpaKCHHUS.
KBagpatublii TpexusieH, pa3iokKeHHe KBaIPaTHOTO TPEXWICHA Ha MHOKHUTEIH.

Anrebpanueckast ApoOb. OCHOBHOE CBOMCTBO anredpanueckoil apoou. Croxenue,
BBIUMTAHNE, YMHOKEHHE, JICJICHNEe airedpandeckux ApoOei. PammoHanbHbIe BBIPAKEHUS H HX
npeoOpa3oBaHue.

146.5.3.3. YpaBHEeHUs U HEPABEHCTBA.

KBagpatHoe ypaBHeHuWe, ¢opMmyna KOpHeH KBaapaTHoro ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHMI, cBOOAIIMXCA K JMHEWHBIM U KBajapaTHbIM. I[Ipocteiimne npoGHO-
panuoHaIbHbIE YPABHCHUS.

I'padnueckas mHTEpnpeTanysi ypaBHEHUH C JBYMs MEPEMEHHBIMU M CHCTEM JIMHEHHBIX
YPaBHEHUU C IByMs IIEpeMEHHBIMU. [ IpuMepsI pelieHus cucTeM HEJIMHEWHBIX YPaBHEHUH € IBYMs
MIEPEMEHHBIMH.

Pelenne TeKCTOBBIX 3a7a4 aJIFeraI/I‘-IeCKI/IM CIIOCOOOM.

UucnoBble HEpaBEHCTBA M HX CBoWcTBAa. HepaBeHCTBO ¢ OJHOM TEPEMEHHOM.
PaBHocuiibHOCTE HepaBeHCTB. JIuHelHbIE HepaBeHCTBA C OJHOM mnepeMeHHOU. CHUCTeMBI
JIMHEMHBIX HEPABEHCTB C OJIHOW NMEPEMEHHOM.

146.5.3.4. ®yHKUIUH.



[Monarue ¢ynkuuu. OGNACTh ONpeNeNeHUs] U MHOXKECTBO 3HaueHHH (QyHKIuH. CrnocoOsl
3a1aHus PyHKITUH.

I'papux ¢ynkumu. YUrenue cBoiictB (yHKiuu mno ee rpaduky. IIpumeps rpaduxos
(GYHKIMIA, OTpa)KaIOIIUX PeabHBIC TPOIIECCHI.

@OyHKIMH, ONUCHIBAIOIIME NPSIMYIO U OOpaTHYIO NPONOPLHUOHAIBHBIE 3aBUCUMOCTH, HUX
2

3 —
rpapukn. Oyukmuu Y = X, Y = X'y = \/; LY = | x|, I'paduyeckoe pemieHne
ypaBHEHUH U CUCTEM ypaBHEHHUI.
146.5.4. Coneprxanue oOyueHus B 9 Kiacce.

146.5.4.1. Yncna v BEIYUCIECHUS.

PanmonansHbIe 9Kclia, HppAMOHATBHBIE YUCIIA, KOHEUYHbIC U OCCKOHEYHBIE ECATUYHBIE
npobu. MHOXECTBO JEHCTBUTENbHBIX YHCEN, JACHCTBUTENbHBIE 4YHCIA Kak OECKOHEYHbIe
JECATHYHBIC ApoOu. B3anMHO 0THO3HAYHOE COOTBETCTBHE MEKTy MHOKECTBOM JICHCTBUTEILHBIX
YHCEN U KOOPJIMHATHOW MPSIMOM.

CpaBHeHUE [EHUCTBUTENBHBIX 4YHCEN, apu(METUUYEeCKHE IEHCTBUS C JIEHCTBUTEIBbHBIMU
YHUCIIAMH.

PazMepbl 00bEKTOB OKPYXKAIOLIET0 MUPA, AITUTEILHOCTb IPOLECCOB B OKPYXKAIOIEM MUPE.

[TpubnuxeHHoe 3HAYEHHE BEIMYUHBI, TOYHOCTb MNpuUOMMKEeHUA. OKpyIjIeHHe 4YHCe.
IIpuknaka v OLEHKa pe3yabTaTOB BEIYMCICHUM.

146.5.4.2. YpaBHEHUS U HEPABEHCTBA.
JInneiiHoe ypaBHeHHe. Pemenne ypaBHEHUH, CBOJSIIMXCS K JINHEWHBIM.

KBagparnoe ypaBHeHue. PenieHue ypaBHeHM, CBOIAIIMXCS K KBapaTHbIM. bukBanpaTHoe
ypaBHeHuE. [IpuMepsl penieHus ypaBHEHU TPEThEl M YETBEPTOM CTENEHEW Pa3jI0KEHUEM Ha
MHOKHTEJIN.

Pemenue qpoOGHO-paliioHaIBHBIX ypaBHEHHH. PellieHne TeKCTOBBIX 3a71a4 alreOpanyecKum
METOJIOM.

VYpaBHeHHE C JBYMsI NEpPEMEHHBIMM U €ro rpaduk. PemieHue cucreM ABYX JMHEHHBIX
YpPaBHEHUN C JByMs II€pEMEHHbIMU. PellleHHe CHCTeM IBYX YpaBHEHUH, OJHO U3 KOTOPBIX
JUHEIHOoe, a JApyroe - BTOPOW cTemneHu. 'paduueckas MHTEpIpETalysl CUCTEMbl ypaBHEHUH ¢
JBYMSI [IEPEMEHHBIMU.

Perrenre TekCTOBBIX 3374 anreOpanyecKuM CIiocoOOM.
UrcnoBbie HEPABEHCTBA U UX CBOMCTBA.

PemreHne nMHENHBIX HEPABEHCTB C OJHOM INEpEeMEHHOW. PenieHue cuCTeM JHMHEMHBIX
HEpaBEHCTB C OJHOW mepemMeHHOU. KBaapaTHble HepaBeHcTBa. ['paduueckas MHTeprpeTanus
HEPaBEHCTB U CHCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

146.5.4.3. OyHKUIHUH.

Ksagparnunas ¢ynkiusa, ee rpaduk u cBoicTBa. [lapabona, KOOpAMHATHI BEPUIUHBI



napaboIIbl, 0Cb CAMMETPHH MapadoJIbl.

k
Ipaduxu ¢ynxmmit: Y = kX, y = kx + b, y = ;, y = X3, y = \/§,
y = |X|,I/II/IX CBOMCTBA.
146.5.4.4. YucnoBble OCIEA0BATENBHOCTH U IPOTPECCUU.

[TonsiTHe 4YMCIOBOIM MOCIENOBATEIBHOCTH. 3aJaHKE IMOCIEI0BATEILHOCTH PEKYPPEHTHOMN
dbopmyioit u GopmyIoi n-ro 4ieHa.

Apudmernueckas 1 reomerpudeckas rnporpeccud. @opmyiibl n-ro wieHa apupmMeTndecKoi
Y TEOMETPUYECKOHN IIPOTPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakeHre wieHOB apu(METHYECKOW M TIeOMETPHUYECKOM Mporpeccuii TOYKamMu Ha
KOOpPJMHATHOM IIIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUUAIbHBINA POCT. CII0KHBIE POLIEHTHI.

146.5.5. IIpeameTHbIe pe3ynbTaThl OCBOCHHSI IPOTrpaMMbl yueOHoro kypea "Anredpa'.

146.5.5.1. IlpenmeTHble pe3ysbTaThl OCBOEHUS IMPOrpaMMbl y4eOHOro Kypca K KOHIlY
o0ydeHus B 7 Kiacce.

146.5.5.1.1. Yucna v BEIYUCIIEHUS.

BLIHOJ'IHSITB, CoucCTasA YCTHBIC W INHWCBMCHHBIC IIPUCMBI, apI/I(bMeTI/I‘IeCKI/IC I[CﬁCTBPIH C
panuoHaJIbHbIMW YUCJIAMH.

Haxonuth 3HAaYeHWsS YHMCIOBBIX BBIPAKEHUH, MPUMEHATH pPa3HOOOpasHbIE CIIOCOOBI H
MPUEMBl BBIUMCIICHUS 3HAYCHUU JPOOHBIX BBIPAKEHUH, COJEpKAIIMX OOBIKHOBEHHBIC U
JIECATUYHBIC TPOOH.

[lepexonuth OoT oHOM (HOpMBI 3amucH YHCeN K Jpyroi (mpeoOpa3oBbIBaTh IECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

CpaBHUBATh U YNOPSAJOYMBATh PALIMOHAJIBHBIE YUCIIA.
OxpyrisTh yucIa.

BreimonHaTs MNPUKUAKY U OLCHKY pE3yjibTaTra BBI‘II/ICJ'IGHI/II\/'I, OLICHKY 3HAYCHUM YHMCIIOBBIX
BBIpa}KCHI/II\/JI. BrimonmasaTs I[CI\/'ICTBI/ISI CO CTCIICHAMM C HAaTypPaJIbHBIMU ITOKA3aTCIISIMU.

HpI/IMeHHTB MMPpU3HAKH ACIIMMOCTH, PA3JIOKCHUC HA MHOKHUTCIIN HATYPAJIbHBIX YHUCCII.

Pemrats MMPAKTUKO-OPUCHTHUPOBAHHBLIC 3aJa4yd, CBA3aHHBIC C OTHOLICHUEM BCJIIMYHH,
MpONnOpUHUOHAJIBHOCTBIO BCIIMYUH, IPOUCHTAMU, UHTCPIIPETUPOBATL PE3YJIbTATHI PCIICHHUA 3a1a4
C y4y€TOM OFpaHquHHﬁ, CBSI3aHHBIX CO CBOMCTBAMH paccMaTpruBaACMbIX 00BEKTOB.

146.5.5.1.2. AnreOpanueckre BbIpaKEeHHS.

Hcnonp3oBath airebpandeckyro TEPMUHOJIIOTHIO U CUMBOJIUKY, IPUMEHSTh €€ B MpoLecce
OCBOCHMS yueOHOT0 MaTepuana.

HaXOJII/ITL 3HA4YCHU 6yKBeHHLIX BI)Ipa)KeHI/Iﬁ IIpH 3aIaHHBIX 3HAYCHUAX IICPECMCHHBIX.



BeImonHATh peoOpa3oBaHus LENOT0 BRIPAKEHUSI B MHOTOWIEH NMPUBEICHUEM MOJTOOHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BoinonHsATs yMHOXXEHHE OJHOWIEHAa Ha MHOTOWIEH W MHOIO4YJIeHa Ha MHOTOYJIEH,
NPUMEHSTH (POPMYIIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCylecTBIATh Pa30KEHUE MHOTOYJICHOB HA MHOXHTEIU C IOMOUIbIO BBIHECEHHS 3a
CKOOKHM 0OLIero MHOYKHUTEIs, TPYNIHUPOBKU CJaraéMbiX, IpUMEHEHUs (POpMYyN COKpaIIEHHOTO
YMHOKEHHSI.

[IpumensaTs mnpeoOpa3oBaHUs MHOTOWIEHOB [UIl PpELICHHs pa3IMyYHBIX 3a1ad M3
MaTE€MaTUKH, CMEXKHBIX IIPEIMETOB, U3 PEaIbHON IPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HAaTypaJlbHBIMU MOKa3aTeIsIMH JUIsl IPeoOpa3oBaHMs
BBIPAKCHU.

146.5.5.1.3. YpaBHEHMS 1 HEPABEHCTBA.

Pemate sMHEVHBIE ypaBHEHHsI C OJHOW IIEPEMEHHOM, IIPUMEHSs IIpaBWia Iepexoja OT
UCXOJHOIO YypaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, sBi€TCAd M YHUCIO KOPHEM
YpaBHEHUS.

[TpumensTh rpaduueckre METOIbI TP PEIICHUN TUHEHHBIX YPABHEHUN U UX CHCTEM.

[TonOupats npuMepsl ap YKce, SBISIOIINUXCS PELICHUEM JIMHEHHOTO YPAaBHEHUS C IBYMS
[IEPEMEHHBIMHU.

CTpouTh B KOOPAMHATHOW IUIOCKOCTH TpaduK JHMHEHHOTO YypaBHEHHS C JBYMS
HEPEMEHHBIMHU, TIOJIb3YACh I'PpaUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemate cucteMbl NIBYX JHMHEWHBIX YpaBHEHWUH C JBYMS NEPEMEHHBIMH, B TOM YHCIIE
rpau4ecKy.

CocTaBnarh M peliaTh JUHEHMHOE ypaBHEHHWE WM CUCTEMY JIMHEHHBIX ypaBHEHUH I10
YCIIOBUIO 3a/1a4d, WHTEPIPETUPOBATH B COOTBETCTBUHM C KOHTEKCTOM 3aJayM IIOJy4YECHHBIN
pe3yJbTar.

146.5.5.1.4. ®ynkuun.

N3o0pakath Ha KOOPAMHATHOM TPSIMOM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpAMHATAM, JIy4d, OTpPE3KH, HHTEpPBAJIbI, 3alMCHIBATH YHUCJIOBBIE IPOMEKYTKH Ha
anreOpanvdeckoM si3bIKe.

Ormeuath B KOOp)II/IHaTHOI\/'I IJIOCKOCTHU TOYKH II0 3aJJdHHBIM KOOpJAWHATaM, CTPOHUTH

rpaduKy THHEHHBIX GyHKIH. CTpouTs Tpaduk Gpyskmun Y = | x|,

OnuceIBaTh C IOMOIIBIO q)yHKHI/Iﬁ HU3BCCTHBIC 3aBUCMOCTU MCKY BECIMIYNHAMMA: CKOPOCTbD,
BpEMs, paCCTOAHHUE, ICHA, KOJIMYCCTBO, CTOUMOCTD, ITPOU3BOAUTCIIBHOCTL, BPCMH, 00BeM pa60TBI.

Haxoauts 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apTyMeHTa.

[Tonumath rpaduyeckuii cnoco® mpeicTaBiIeHUs W aHaTU3a MHPOPMALUH, U3BJIEKATh U
MHTEPIPETUPOBATH MHPOPMALIHIO U3 TPAPUKOB pPeaTbHBIX MPOIIECCOB U 3aBUCUMOCTEH.



146.5.5.2. TlpeameTrHble pe3yabTaThl OCBOCHHUS IMPOrpaMMBbI YU4eOHOTO Kypca K KOHILY
0o0ydeHus B 8 Kiacce.

146.5.5.2.1. Yucna v BEIYUCIIEHUS.

Hcnonb30BaTh HaydajgbHbIE MPEJCTABICHUS O MHOXKECTBE JECUCTBUTEIBHBIX YHUCEN IS
CpaBHEHHUS, OKPYIJCHUS W BBIUUCICHUN, M300pakaTh JEWCTBUTENIbHBIC YKCJIa TOYKAMHU Ha
KOOPJMHATHOU MPSIMOIA.

[TpumeHsITh OHATHE APUPMETHIESCKOTO KBaJPATHOTO KOPHS, HAXOAUTh KBaJPaTHBIC KOPHH,
UCIONIB3YSl TPU HEOOXOAMMOCTH KaJbKYJIATODP, BBINOJHATH IPEoOpa3oBaHUsl BBIPAKECHHUI,
COZEpKAIIMX KBAJIPATHBIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonp30BaTh 3amucy OOJBIIMX W MaJIbIX YHCEN C IHOMOIIBIO JECATUYHBIX JpoOed W
crenener uncna 10.

146.5.5.2.2. AnreOpanyecKkue BbIpaKCHUSI.

HpI/IMeHHTL IHNOHATHUC CTCIICHMU C MLCJIBIM IIOKa3aTCJICEM, BBIIIOJIHATD Hp606pa3OBaHI/I$I
BLIpa)KeHHﬁ, coACpiKaluX CTCIICHHU C LICJIBIM ITOKAa3aTCJICM.

BrimonssaTs TOXACCTBCHHBIC Hp606pa3OBaHI/I$I palrOHaJIbHBIX BI)Ipa)KCHI/H\/JI Ha OCHOBC
IIpaBUI I[CI‘/‘ICTBI/Iﬁ Haa MHOT'OYWICHAMHU U aﬂre6paH‘leCKI/IMI/I I[p06${MI/I.

PaCKJ'IaI[I)IBaTI) KBaI[paTHI)If/'I TPEXUICH HA MHOKUTCIIN.

HpI/IMeHHTL npeo6pa30BaHH;1 BBIpa)KeHI/Iﬁ A pCIICHUA PAa3JIMYHBIX 3aaa4 U3 MATCMATUKU,
CMCXKHBIX IPEAMETOB, U3 peaHBHOﬁ IMPAKTHUKHU.

146.5.5.2.3. YpaBHEHMS 1 HEPABEHCTBA.

Pemate nmHeElHBIE, KBaJAPAaTHBIE YPABHEHUS W PAallMOHAJIbHBIE YPABHEHHUsI, CBOISIIHAECS K
HUM, CUCTEMBI IBYX YPAaBHEHUM C IBYMs [IEPEMEHHBIMU.

[IpoBOoNTE MpOCTENIINE UCCIEIOBAHNS YPABHEHUM U CHUCTEM YPaBHEHHI, B TOM YHUCIE C
IpUMEHEeHHEM IrpaduyecKux MpeacTaBleHui (YyCTaHaBIMBaTh, UMEET JIM ypaBHEHHE UM CUCTEMA
YpaBHEHUH pellIeHus], €CIIU UMEET, TO CKOJIbKO, U TIpoUee).

IlepexoauTb OT CiOBECHOH (GOPMYIUPOBKM 3ajjauyd K ee anreOpauyeckod MOJeNnu C
MOMOUIbI0 COCTABJICHUS YPAaBHEHMsI WJIM CHUCTEMbl ypaBHEHHWIl, HWHTEpPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33aJa4y MIOJyYEHHBIN PE3yJIbTaT.

[IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB JJII CPABHEHMS, OLICHKH, PEIIaTh JUHEHHBIE
HEpaBEHCTBA C OJHOM MEPEeMEHHOM M MX CHCTEMBI, JaBaTh TIpadUUYECKyl0 HIUTIOCTPALIUIO
MHO€ECTBA PEIICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

146.5.5.2.4. ®yukuum.

IlonmMaTh U KCIIOJIB30BATh CbYHKHI/IOHaIII)HI)Ie TIOHATHUSA U A3BIK (TepMI/IHLI, CHMBOJIMYCCKUC
0603HaquI/I${), OMPCACIIAThL 3HAUCHUC (I)YHKLII/II/I 110 3HAYCHUTIO apryMCHTAa, OIMPCACIIATH CBOMCTBaA

GbyHKIIMH 110 ee TpaduKy.

Ctpouts rpaduku 3JI€MEHTapHBIX QYHKIUH BUIA:
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y=—-,y=X,y=X,Yy = LY = |X|, OTMCHIBATH CBOWCTBA YKCIIOBOM

GbyHKIMY 10 ee rpaduky.

146.5.5.3. IlpenMeTHble pe3yabTaThl OCBOCHHUS MPOrPaMMbl Yy4E€OHOTO Kypca K KOHILY
oOyueHus B 9 kiacce.

146.5.5.3.1. Yucna ¥ BLIYUCIIEHUS.
CpaBHHBATh U yNOPSA0YMBATH PALIMOHATBHBIE U UPPAIIMOHATIBHBIC YHCIIA.

BrmonasaTh apI/I(l)MeTI/ILIeCKI/Ie ,HCI>'ICTBI/I5[ C paMOHaJIbHBIMU 4YHCJIaMH, COUY€Tas YCTHBIC U
IMUCbMCHHBIC IPHUEMBI, BBITIOJIHATH BBIYHUCIICHUA C UPPALMOHAJIbBHBIMU YHUCJIaMU.

HaxonuTh 3Ha4eHMs CTENEHEH C LENBIMU MOKAa3aTeIIIMUA U KOPHEH, BBIYMCIIATD 3HAYCHUS
YUCJIOBBIX BBIPAKECHUM.

OprrJ'ISITB JEUCTBUTEIILHBIC qucCia, BBIIIOJHATE IIPUKUAKY PE3yJibTaTa BBI‘IHCHGHPlﬁ,
OLICHKY YHUCJIOBBIX Bblpa)KeHHﬁ.

146.5.5.3.2. YpaBHEHMS 1 HEPABEHCTBA.

Pemate mMHEHBIE U KBaApATHBIC YPABHEHM S, YPABHEHUS, CBOIAIINEC K HUM, IPOCTEHIINE
JIpOOHO-pallMOHATIbHBIE YPaBHEHUS.

Pemate cucreMsl IByX JIMHEMHBIX YPaBHEHHMU C JBYMs IIEPEMEHHBIMU M CUCTEMBI JBYX
YPaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SABIIACTCS JIMHEUHBIM.

Pemrate TEKCTOBEBIC 3amadyu aJIF€6paI/I‘-ICCKI/IM crmocoboMm ¢ IIOMOIIBIO COCTaBJICHUA
YpaBHCHU: UJIU CUCTEMEBI IBYX ypaBHeHI/Iﬁ C ABYM: NICPECMCHHBIMU.

[IpoBOoNTE MpOCTENIINE UCCIEIOBAHNS YPABHEHUM U CUCTEM YPaBHEHHI, B TOM YHUCIE C
IpUMEHEeHHEM IrpaduyecKux MpecTaBleH (YCTaHaBIMBATh, UMEET JIM ypaBHEHUE WM CUCTEMa
YpaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIbKO, U TIpoUee).

Pemate nMHeliHbIE HEpaBEHCTBA, KBaJpaTHblE HEPABEHCTBA, H300pa)kaTb pellIeHUe
HEPaBEHCTB Ha YMCJIOBOM MPSIMOM, 3alIUCHIBATH PEILIEHUE C TOMOIIBIO CHMBOJIOB.

Pemiate cucteMbl JIMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOLIME KBaIPATHOE
HEPaBEHCTBO, M300paKaTh PEIICHUE CHCTEMbl HEPAaBEHCTB Ha YHCIIOBOW MPSIMOM, 3aMUCHIBATH
pELIEHUE C IIOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPaBEHCTBA MPH PEIICHUH Pa3IMYHBIX 33]1ad.
146.5.5.3.3. ®yHkuum.

PacnioznaBath pyHKIMU H3ydeHHBIX BUAOB. [loKka3pIBaTh cXeMaTHUYECKH PACIOIOKEHNE Ha
KOOPJAMHATHOM MJIOCKOCTU TpapuKoB (PyHKIHMA BUAA:

y = kx y:kx+b,y:§,y:ax2+bx+c,y:x3 y:\/§,

Y = |X| b saucumoctn or 3nauenmii KOA((HUIMEHTOB, OMUCHIBATh CBOMCTBA (DYHKIIHIA.



Ctpouth U n300pakaThb CXEMAaTU4ECKHU TIpadUKu KBAJAPATHUHBIX (PYHKIUH, OMHCHIBATH
CBOMCTBA KBAJPATHYHBIX (PYHKITUHN 11O UX rpaduKam.

Pacnio3naBath KkBaipaTHYHYIO (PYHKIUIO 110 (popMyIie, IPUBOAUTE IPUMEPHI KBAAPATUYHBIX
(GyHKUUH U3 pealbHOW KU3HU, GU3UKU, TEOMETPUH.

146.5.5.3.4. UucnoBele OCIEN0BATEILHOCTU U IPOTPECCUH.

Pacnio3naBate apu(MeTHUECKYI0 U T€OMETPUUECKYIO MPOrPECCUU MPU Pa3HbIX CHOCOOax
3a/laHusl.

BbINONHATE BBIUUCIEHUS C HCIOJIb30BaHMEM (OpMYT N-ro wieHa apupMETHUYECKOH U
T€OMETPUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

I/I306pa)KaTB YJICHBI ITOCJIICA0BATCIIPHOCTH TOYKaAMH Ha KOOpI[PIH&THOﬁ IIJIOCKOCTH.

Pemate 3agauun, cBsi3aHHBIE C YUCIOBBIMU MOCJIEAOBATEILHOCTSMU, B TOM YHCIIE 33/1a4U U3
peanbHO JKHU3HHU (C HCTIONb30BAaHUEM KAIIbKYISITOPa, HU(POBBIX TEXHOJIOTHUIA).

146.6. PepepanbHan paboyasa nporpamma y4yebHoro kypca "lNeometpusa" B 7 -
9 Kknaccax (panee cooTBeTCTBEHHO - nporpamma y4yeb6Horo kypca "leomeTtpusa”,
y4eOHbIN Kypc).

146.6.1. [logcauTenpHad 3aKUCKa.

146.6.1.1. 'eomeTpus Kak OJIMH U3 OCHOBHBIX Pa3/IeJIOB IKOJbHON MaTeMaTUKU, UMEIOLIHNA
CBOEH IIeJIbI0 00ECIICYUTh M3yYEHUE CBOMCTB U pa3MepoB (PUTYp, UX OTHOIICHUNH M B3aWMHOE
pacmojoXKeHue, ONMUpaeTcs Ha JIOTHYECKYIO, MOKa3aTeNbHYI0 IWHUIO. LleHHOCTh u3yueHus
TEOMETPHH Ha YPOBHE OCHOBHOTO OOIIEr0 00pa30BaHUs 3aKITF0YACTCS B TOM, YTO OOYJArOIIUNACS
YUUTCS TPOBOJUTH JOKa3aTelbHbIE PACCYKICHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS,
JIOKa3bIBaTh HCTHUHHBIC YTBEPXKACHUS W CTPOUTH KOHTPHPHUMEPHI K JIO)KHBIM, IMPOBOJMTH
paccyxaeHus "OT IPOTUBHOTO", OTJIIMYATh CBOMCTBA OT MPU3HAKOB, (hOPMYIHUPOBATH OOpaTHBIC
YTBEPKJICHHSI.

146.6.1.2. Llenpto n3ydeHus: FeOMETPUH SIBIISAETCS MCIIONIb30BAHUE €€ KaK HHCTPYMEHTA IIPU
pELIeHNH KaK MaTeMaTHYeCKUX, TaK U MPAKTUYECKUX 3a/1a4, BCTPEUAIOLIUXCSI B PEAIbHOM KU3HU.
OOyuaromuiics 10JKEH HayUYUThCsI ONPENIeNIATh TEOMETPUUECKYIO (PUTYPY, OMUCHIBATH CIOBAMHU
YyepTeX WU PUCYHOK, HANTH IJIOLIA/Ib 3€MEIbHOI0 y4acTKa, pacCUUTaTh HEOOXOIUMYIO UIUHY
OINTOBOJIOKOHHOIO Kalens miMu Tpebyemble pa3Mmepbl rapaxa aias aBromoOwis. Ilpu pemenun
3a/1a4 MPaKTUYECKOro XapakTepa OOydaroIIMHCS YYUTCS CTPOUTh MaTeMaTUYEeCKHUEe MOJENU
pEAIbHBIX )KU3HEHHBIX CUTYallUi, IPOBOJUTH BHIYUCIICHNS U OLIEHUBATD OJTYYEHHBIN pe3yJbTar.

BaxHo motuepkuBaTh CBA3M F€OMETPUN C IPYTUMU yU€OHBIMU MPEAMETAMU, MOTUBUPOBATD
UCIIOJIb30BaTh ONPEENICHHs TEOMETPUUECKUX (UTYP U MOHATUH, TEMOHCTPUPOBATh IPUMEHEHHE
MOJTYYCHHBIX YMEHUM B PU3UKE U TEXHUKE. DTH CBS3M HauboJiee IpKo BUIHBI B TeMax ""Bektopsr”,
"Tpuronomerpuueckue cootnomenus", "Meron koopauHat" u "Teopema [Tugaropa”.

146.6.1.3. VYueOnwiii kypc "['eomerpus" BKIIOUAET CIEAYIOIMIME OCHOBHBIC pa3/IeIb
congepxanus: "l'eomerpuyeckue ¢urypsl u ux cBoiicta", "3mepeHue reoMeTpUUYECKHX
BennuuH", "JlekapToBbl KOOpAMHATHI Ha IIOcKOoCcTH", "Bekrtopsl", "/IBukeHHS MIOCKOCTH",
"TIpeoOpa3oBanus nmogodus".

146.6.1.4. OO6mee YuCIO 4YacoB, PEKOMEHIOBAHHBIX JUIsI WM3y4eHUsS YYeOHOTO Kypca
"T'eometpus", - 204 yaca: B 7 kiacce - 68 yacoB (2 yaca B HeJlelN0), B 8 kiacce - 68 yacos (2 yaca



B HEJel0), B 9 kiacce - 68 yacoB (2 yaca B HEJICIIO).
146.6.2. Coneprxanue oOy4deHus B 7 Kjacce.

HavanpHbie nonatus reomerpuu. Touka, mpsMas, OTpe3OK, Jyd. Yroia. Buael yrios.
BeprukanbHele u  cMexHble yriael. buccekrpuca yrma. JlomaHas, MHOTOYTOJIbHHK.
[TapamienbHOCTh U NEPIIEHIUKYISIPHOCTD IPSIMbIX.

Cummetpuunbie purypsl. OCHOBHBIE CBOMCTBA OCEBOM cUMMeETpuH. [Ipumepsl cuMmmMeTpun
B OKPY’KaIOIIEM MUDE.

OCHOBHBIE TIOCTPOCHUS C TOMOIIBIO IIUPKYJIS U THHEHKU. TpeyronsHuK. BeicoTa, MennaHa,
OuccekTpuca, uX CBOMCTBA.

PaBHOOe1peHHBIN U paBHOCTOPOHHUH TpeyrojibHUKH. HepaBeHCTBO TpeyroabHHUKA.

CpoiicTBa U TpU3HAKU PAaBHOOEIPEHHOro TpeyrojbHuka. [lpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CpoiicTBa U NPU3HAKU MapajjiesbHbIX NpsAMbIX. CymMMa yrjioB TpeyrojbHUKa. BHemrHue
YTIIbl TPEYTOJIbHUKA.

[IpsimoyronbHblil  TpeyrosbHUK. CBOMCTBO MeEAMAaHbI MPSMOYIOJBHOTO TPEYrOJbHUKA,
IIPOBEJCHHOW K runoreHys3e. [Ipu3Haku paBeHCTBA NPSAMOYTOJIBHBIX TPEYrOJbHUKOB.
[TpstMoyronbHBIN TPEYroJibHUK ¢ yrioM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMaHOM,
Teopema o OoblIeM yrie u 0oibIeil CTOpoHe TpeyroabHuKa. IleprnenanKysp 1 HaKIOHHAS.

FGOMeTpI/I‘leCKOC MECCTO TOYCK. EI/ICCCKTpI/Ica yriia u CepeI[I/IHHHﬁ NEPHICHAUKYJIAP K OTPE3KY
KaK reOMCTPUYCCKHNEC MECTA TOUCK.

OxkpyXHOCTb M Kpyr, XopAa W JUaMeTp, HX CBOMICTBa. B3aumMHOe pacrnoiokeHue
OKpYXHOCTH U npsimoii. KacarenbHas u cexyas K okpy)HocTu. OKpyKHOCTb, BHUCaHHAsI B yTOJL.
BrincanHas u onrcaHHas OKPY>KHOCTH TPEYTOJIbHUKA.

146.6.3. Conep:xanue oOydeHus B 8 Kiacce.

YersipexyronpHuku. [lapannenorpamm, e€ro mpu3Haku M cBoicTBa. YacTHble cilydan
napajuieJIorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBaJpar), UX NpHU3HAKU U cBoMcTBa. Tpamenus,
paBHOOOKas Tpamneuus, ee CBoWcTBa U Mpu3Haku. [IpsMoyronbHas Tpaneuus.

Meron yaBoenuss meauanbl. lleHTpanbHas cummetpusi. Teopema Paneca u TeopemMa o
MPONOPLUUOHAIBHBIX OTPE3KaX.

Cpennue NMHUM TpeyroabHUKA U Tpaneuuu. LleHTp macc TpeyronbpHuKa.

[Tomobue TpeyronbHUKOB, KoddduimeHT noaobus. [IpuzHaku mogoOusi TPEyroJIbHHUKOB.
[TpumeHeHre 110100USI TIPH PEIICHUH TTPAKTHYECKHUX 3a7ad.

CaoiicTBa muomazaei reomerpuueckux Quryp. @opmynbl A IUIOMAAN TPEYTOIbHUKA,
napajuiesorpamma, pom6a u Tpanenuu. OTHOIIEHUE TUTOMAAeH Mo100HBIX GUTYP.

Brruncienue miomanei TPECYIrOJIbHUKOB U MHOI'OYI'OJIbHUKOB Ha KJIe€T4aTon 6yMare.



Teopema [ugaropa. [Ipumenenue Teopems [Tudaropa mpu perieHnn NpakTHYECKUX 3a/1a4.

CuHyc, KOCHHYC, TaHT€HC OCTpPOrO yIJla HPSMOYTOJBHOTO TpeyroibHuka. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO. Tpuronomerpuueckue Gpynkuu yriaos B 30°, 45° u 60°.

Brucannble M 1eHTpajabHbIE YIJIBI, YIOJd MEXIY KacaTelbHOW U XOPIOH. YTIbI MExay
XOpAaMH U CeKyIIMMHU. BricanHble u onucaHHble YETHIPEXYTOJIBHUKH. B3auMHOE pacnoioskeHue
IByX okpyxHocTell. Kacanue okpyxHocteil. OOmue kacaTenbHbIe K IBYM OKPY>KHOCTSIM.

146.6.4. Coneprxanue oOyueHus B 9 Kiacce.

Cunyc, kocunyc, Tanretc yrioB ot 0 10 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
DopMyIIbI IPUBEICHUS.

Pemenne TpeyronbHukoB. TeopemMa KOCHMHYCOB U TeopeMa CHUHYCOB. Pemienue
MPaKTUYECKHX 3a/1a4 C UCIOJIb30BAaHUEM TEOPEMBbI KOCUHYCOB M TEOPEMbI CHHYCOB.

Hpeo6pa30BaHHe HO,Z[O6I/I${. HOI[O6I/I€ COOTBCTCTBCHHBIX 5JICMCHTOB.

Teopema o npousBeAeHUHN OTPE3KOB XOPA, TEOPEMBI O MPOU3BEACHUN OTPE3KOB CEKYILHUX,
TeopeMa O KBaJpare KacaTelbHOI.

Bekrtop, mimHa (MOAyNb) BEKTOpA, COHANpPABICHHBIE BEKTOPbI, IPOTHUBOMOIOXKHO
HaIIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OlEpalUd HaJ
BEKTOpaMH. Pa3iioxkeHue BEKTOpa 0 IBYM HEKOJUIMHEApHBIM BeKTopaMm. KoopauHaTel BEKTOpA.
CkassipHOE TPOU3BENECHNUE BEKTOPOB, IIPUMEHEHUE Il HAX0XKICHUS JJIMH U YTJIOB.

JlexapTOBBI KOOPAMHATHI HA INIOCKOCTHU. Y PaBHEHHUS IIPSIMOU U OKPY’KHOCTH B KOOPJIMHATAX,
[IEPECCUCHHUE OKPYKHOCTEH U NPAMBIX. MeTo KOOpAUHAT U €r0 IIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. JsInHA OKpyx)HOCTU. ['pagycHas u pannaHHas Mepa yria,
BBIYMCIICHHE UIMH YT OKpYykHOCTEH. [Inomane kpyra, cekropa, CErmMmeHTa.

JIBM>KEHUSI TUIOCKOCTH M BHYTPEHHUE CUMMETPUU (pUryp (351eMeHTapHbIE IPEICTaBICHUS).
[TapaensHblil nepeHoc. 11oBopor.

146.6.5. IIpenmeTHBIE pe3yabTaThl OCBOEHUS IporpaMMbl yueOHoro kypca "I'eomeTpus”.

146.6.5.1. IlpeameTrHble pe3yiabTaThl OCBOECHHS IMPOrpaMMbl Y4eOHOTO Kypca K KOHILY
oOyueHus B 7 kiacce.

Pacnio3HaBaTh M3y4YeHHbIE TE€OMETpPHUYECKHE (UIYpBl, ONpENeNsiTh MX B3aUMHOE
pacnosokeHue, 1300paxaTb reOMETPUUECKHE PUTYPbI, BBIOIHITH YEPTEKHU 110 YCIOBUIO 33aJJa4H.
W3mepsaTs NUHEMHBIE U YIJIOBBIE BEIUYUHBL. Pemars 3a1auu Ha BBIYKUCIECHUE JUIMH OTPE3KOB U
BEJIMYMH YIJIOB.

ITpoBoUTH rpyOYyIO OLIEHKY JTMHEHHBIX U YIIIOBBIX BETMYMH IIPEIMETOB B PeabHOM KU3HH,
pa3MepoB MPHUPOAHBIX 00BEKTOB. Paznnyare pa3mMepbl 3TUX 0OBEKTOB M0 MOPSJIKY BETHMUNHBL.

CTpOI/ITL YCPTCIKU K TCOMCTPUICCKUM 3a/IlavaM.

ITons30BaThCsA IDprU3HaKaMH paBCHCTBa TPCYIrOJIbHHUKOB, MCIIOJIB30BAaTh IIPU3HAKU U
CBOMCTBaA paBHO6C,Z[pCHHBIX TPCYIrOJILHUKOB IPH pCHICHUUA 3a/1a4.

HpOBO}II/ITI) JIOTUYCCKUE PaCCYKACHUSA C UCIIOJIBb30BAHUEM I'COMETPUUCCKUX TCOPEM.



Ilonb30BaThcsd TNpU3HAKAMHU PABEHCTBA INPSAMOYTOJIBHBIX TPEYrOJbHUKOB, CBOMCTBOM
MEJUaHbl, NPOBEJACHHOW K THUIIOTEHY3€ MPAMOYTOJIbHOTO TPEYTrOJbHUKA, B PpELICHUU
FEOMETPUUECKUX 3ajau.

OnpenensTh MapajuieIbHOCTh MPSIMBIX C MOMOMIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMU
cekymasi. Onpeaenars NapajieIbHOCTh NPSIMBIX C MMOMOIIBIO PABEHCTBA PACCTOSHUI OT TOYEK
OJHOM MPSAMOM 10 TOYEK APYroil MPsIMOK.

Pemars 3a1auun Ha KieT4aroi Oymare.

[IpoBOAUTH BBIUMCICHHUS M HAXOAUTh YHUCIOBbIE M OYKBEHHbIC 3HAYCHHUS YIJIOB B
FeOMETPUUYECKHX 3aJ1ayaxX C UCIOJIb30BAaHUEM CYMMBI YTJIOB TPEYTOJbHUKOB U MHOTOYTOJIbHUKOB,
CBOICTB yTJIOB, 00pa30BaHHBIX NP EPECEUCHHUH ABYX NTapaUICTbHBIX MPSAMBIX ceKyllel. PemaTh
MPaKTUYECKHE 3a7a4l Ha HaXO0XKJICHHUE YTJIOB.

Brnaners NoHATHEM T€OMETPUUYECKOIO MECTa TOYEK. YMETh ONpPEeAEsATh OUCCEKTPUCY yIia
Y CEPEIMHHBIN NIEPIEHAUKYIIP K OTPE3KY KaK FEOMETPUYECKUE MECTA TOYEK.

@opMynHpOBaTh ONPEIECICHUS OKPYKHOCTU M Kpyra, XOpJbl U JHAMETPa OKPYKHOCTH,
MOJIb30BAThCS X CBOMCTBAMU. Y METh IPUMEHSTH 3T CBOWMCTBA ITPU PELICHUN 3aa4.

Bnagers moHATHEM ONMCAHHOM OKOJIO TPEYrOJIbBHMKAa OKPY)KHOCTH, YMEThb HaXOIUThb €€
neHtp. [lomp3oBarbes GakTamMu O TOM, 4TO OMCCEKTPHCHI YIIIOB TPEYTOJIbHUKA TIEPECEKAOTCS B
OIHOM TOYKE, U O TOM, YTO CEPEIMHHBbIE MNEPHEHAUKYISIPBI K CTOPOHAaM TpPEYTOJIbHHKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Bnagers moHATHMEM KacaTeIbHOW K  OKPYXKHOCTH, IIOJb30BaTbCsl TEOPEMOH O
NEPIEHAUKYJIIPHOCTH KAacaTeIbHOM U panyca, IPOBEJCHHOIO K TOUKE KACAHMUS.

[losnp30BaTbcd  MPOCTEHIIMMM — T€OMETPUYECKMMHU  HEPAaBEHCTBAMH, IOHMMATh HX
MPAaKTHYECKUM CMBICII.

HpOBOI[I/ITI) OCHOBHBIC TCOMCTPHUYCCKUC ITOCTPOCHUS C TTIOMOIIIBIO MUPKYIIA U JIMHEWKM.

146.6.5.2. IlpenmeTHble pe3ysbTaThl OCBOEHHUS MpPOrpamMMbl Y4eOHOTO Kypca K KOHILY
oOyueHus B 8 Kiacce.

Pacno3HaBath OCHOBHEIC BUJbI YCTBIPCXYIOJIbHHUKOB, WX J3JICMCHTBI, IMOJIB30BATHCA HX
CBOMCTBaAMM IIpUu pCHICHUH I'COMETPUUYCCKUX 3aZiay.

[IpuMeHsTH CBOICTBA TOUKHU MEpECEUEHUs MEeIMaH TPEYroJbHUKa (LIEHTpa Macc) B PEIICHUN
3a/1a4.

Biagets nmoHATHEM CpelHEW JIMHUM TPEYTrOJIbHUKA U TPAlelUy, IPUMEHATh UX CBOWMCTBA
IIpU pPELICHUH reoMerpudeckux 3anad. llomb3oBarbest Teopemonn Pameca U TEOPEMOU O
MIPONOPLUMOHAIBHBIX OTPE3KaX, IPUMEHATh UX JJI PELICHUS IPAKTUYECKHX 3a]1a4.

HpI/IMCHHTB IMPpU3HAKHA HO,Z[O6I/I$I TPCYTrOJIbHUKOB B PCIICHHUU I'COMCTPHUICCKUX 3ada4.

[Tonb3oBatbes Teopemoii [Tudaropa 11 pemeHNs reoMeTpUUEeCKUX U MPaKTUYECKUX 3aj1au.
Crpoutph MaTeMaTHUECKyK0 MOJI€JIb B IPAKTUYECKUX 3a/ayaxX, CaMOCTOSITENIBHO NPOBOJIUTH
YEepTEK U HAXOIUTh COOTBETCTBYIOIIUE JITTUHBI.

Bnagers noHATHSAMU CHHYCa, KOCHMHYCAa H TaHI'CHCA OCTpPOTO YyIjia MIpAMOYTOJBHOI'O



TPCYroJIbHUKA. ITonp30BaThCS STUMU TTOHATUSIMHU JAJId pCHICHU A MPAKTUYCCKUX 3aaa4.

Boruncnsate  (pa3nuuHBIMM - COCOOAaMHM) — IJIOMIAAL  TPEYroJdbHUKAa U IUIOIIAJU
MHOTOYTOJBHBIX ~ (GUryp (MOJIB3YysACh, TIE HEOOXOAUMO, KalbKylIsTopoMm). llpuMeHsATH
MOJIyYEHHbIE YMEHUS B IPAKTUYECKUX 3a7a4ax.

Brnagers NOHATHMSMM BIMCAHHOTO M LEHTPAJIBHOTO YIJIa, HCIOJIB30BaTh TEOPEMBI O
BIIMCAHHBIX yIiaxX, yriaax MeXIy XopJaMu (CEeKyIIMMU) U yIiIe MEXy KacaTelIbHON U XOpA0U PU
PEIICHUU T€OMETPUUECKUX 3a/1a4.

Brnaners nmoHATHEM ONUCAHHOTO YETHIPEXYrOJbHUKA, IMPUMEHSTh CBOMCTBA OINHCAHHOIO
YEThIPEXYTOJbHUKA IIPU PEIICHUH 3a/]au.

[IpuMeHsTh MOTY4YEHHbIE 3HAHUS HA MPAKTUKE - CTPOUTh MaTeMaTHUYeCKHE MOJAENU s
3a/1a4 peaqbHOU )KU3HU U IPOBOJAUTH COOTBETCTBYIONIUE BEIYHUCIICHHS C PUMEHEHUEM TI0100US
U TPUTOHOMETPUH (TIOB3YSICh, I/I€ HEOOXOUMO, KATBKYJIATOPOM).

146.6.5.3. IlpenmeTHble pe3ysibTaThl OCBOEHUS IMPOrpaMMbl y4eOHOro Kypca K KOHIlY
o0yueHus B 9 kiacce.

3HaTh TPUTOHOMETPUYECKUE (PYHKLIUU OCTPBIX YIJIOB, HAXOAUTH C UX TOMOLIbIO pa3IUYHbIE
3JIEMEHTHI MPSIMOYIOJIBHOIO TpEyrojpHUKa ("pelieHre MNpsSMOYTOJbHBIX TPEYroJbHUKOB").
HaxoauTh (¢ noMOIIbIO KaNbKYJIATOPA) JUITMHBI U YIJIbI ISl HETAOJIMYHBIX 3HAUEHUH.

ITonp3oBaThes (1)OpMy.]'IaMI/I MNpUBCACHHUA U OCHOBHBIM TPUI'OHOMCETPUYCCKHM TOXIACCTBOM
JJI1 HAaXOXKJICHU A COOTHOIICHUM MCKAY TPUTOHOMCTPUYCCKUMHA BCIMYNHAMU.

Hcnonb30BaTh TEOpEMbl CHHYCOB U KOCUHYCOB Il HAXOXJIEHUS Pa3IMYHbIX 3JIEMEHTOB
TpeyrojabHuka ("pelieHue TPeyrojabHUKOB"), NPUMEHSTh MX IPU PELUIEHUMH T€OMETPUUYECKHUX
3ajiay.

Brnaners nousTusMU npeoOpazoBaHus MOJI00MSI, COOTBETCTBEHHBIX 3JIEMEHTOB MOJI00HBIX
¢uryp. ITonp3zoBaTbes cBOMCTBaMU 11010011 TPOU3BOJIBHBIX (DUTYP, YMETh BBIYMCIATH JJIMHBI U
HaXOJUTh YIJIbl Y OJ00HBIX (uryp. IlpuMeHaTs cBoiicTBa moao0us B MPaKTUYECKUX 3a/ladax.
YMeTb NpUBOAUTE MPUMEPHI HOJOOHBIX (DUTYP B OKPY’KAIOIIEM MUpE.

ITons30BaThCA TECOpEMaMH O MPOU3BCACHHU OTPC3KOB XOpA, O MPOU3BCACHHUHN OTPEC3KOB
CCKYIIUX, O KBaApaTe KacaTellbHOM.

[Tonb30BaTbcs BEKTOpaMH, IOHMMAaTh WX TE€OMETPUYECKUH U (U3MUECKUH CMBICI,
OPUMEHATh MX B PELICHUH TI'eOMETpUYEcCKUX M (u3ndeckux 3ajad. [IpuMeHSATH CcKansgpHoe
IIPOU3BEJICHNE BEKTOPOB ISl HAXO0XKACHUS JJIMH U YIJIOB.

ITons30BaThCA MCTOAOM KOOpAWMHAT Ha IINIOCKOCTHU, IMPUMCHATL €TI0 B PCHICHUU
TCOMETPHUICCKUX U MPAKTHYCCKUX 3a/1a4.

Biagers NOHATHAMHU MPaBUIBHOTO MHOIOYTIOJIBHUKA, JJIMHBI OKPYKHOCTH, JUIMHBI JyTH
OKPY’KHOCTH M PpaJUaHHOM Mepbl YIUIa, YMETh BBIUHCIATH IUIOMIAAb KpPyra M €ro 4acTrem.
IIpuMeEHATD ITOy4YEHHBIE YMEHHUS B IIPAKTUYECKUX 3a7a4ax.

Haxomuth ocu (Miau LEHTpBI) CUMMETPUU (QUTYp, HMPUMEHSATh ABM)KEHUS IJIOCKOCTH B
MIPOCTEUIINX CIIyYasiX.

HpI/IMeHSITI) IIOJIYYCHHBIC 3HAHUA HA MPAKTUKE - CTPOHUTH MATECMATUUYCCKHUE MOJCIN JIA



3aa4 peaHBHOﬁ JKU3HHU U NPOBOAUTH COOTBCTCTBYIOIIUC BBIYHUCICHUA C MIPUMCHCHUCM HOI[OGI/ISI
U TPUTOHOMETPHUUECKUX (DYHKIHH (MTOTB3YACh, T/I€ HEOOXOIUMO, KATBKYIISITOPOM).

146.7. PepepanbHaa pabo4yas nporpamma y4ebHoro Kypca "BeposTHOCTb U
cratucTuka" B 7 - 9 knaccax (ganee COOTBETCTBEHHO - MporpamMma y4eo6Horo Kypca
"BeposATHOCTb U CTaTUCTUKA", Y4€OHbIN KypC).

146.7.1. [logcauTenpHad 3aKUCKa.

146.7.1.1. B coBpeMeHHOM ITU(POBOM MUPE BEPOSTHOCTh M CTATUCTHUKA TIPHOOPETAIOT BCE
OOJIBIIIYI0 3HAYMMOCTh, KaK C TOYKH 3PEHHS MPAKTHUYECKUX MPUIOKEHUN, TaK M HUX POJIA B
o0pa3oBaHN#, HEOOXOANMMOM KaKJIOMY uesioBeKy. Bo3pacTaer uncio npodeccuii, nmpu oBiaieHun
KOTOPBIMH TpeOyeTCs Xopoias 6a30Basi MOATOTOBKA B 00JIaCTH BEPOSTHOCTH U CTATUCTUKH, TaKast
MOJArOTOBKA Ba)KHa JUIsl MPOJOJDKEHHUS O0pa3oBaHUS W JJIs YCHEHIHONW MNpodecCHOHaIbHOU
Kapbephl.

Kaxnp1ii 4e0BeK MOCTOSIHHO IPUHUMAET PELICHUS HA OCHOBE UMEIOIUXCSl Y HETO JaHHBIX.
A st 000CHOBAaHHOTO MPHUHATHUS PEIICHHS B YCIOBUSIX HEIOCTAaTKa WM M30BITKA WH(POpMAIUU
HEOO0X0MMO B TOM 4YHCIE XOpOWO CGHOPMHPOBAHHOE BEPOSTHOCTHOE U CTAaTUCTHYECKOE
MBIIIJICHUE.

VIMeHHO TO3TOMY OCTpPO BCTajla HEOOXOIUMOCTh C(OPMUPOBATH Yy OOy4arOIIUXCS
(YHKIIMOHAJIbHYIO T'PAMOTHOCTb, BKJIIOYAIONIYI0 B ce€0S B KayecTBE HEOTbEMJIEMOM
COCTAaBJIAIOLICH yMEHHE BOCHPUHUMATh M KPUTHYECKH aHAIM3MPOBaTh HH(GOpPMAIHUIO,
IIPEJICTABICHHYIO B PA3JIMYHBIX (JOpMaxX, HOHUMATh BEPOSATHOCTHBIN XapaKTep MHOTUX peaIbHbIX
IPOILIECCOB U 3aBUCUMOCTEH, IPOU3BOIUTH IPOCTEUIIINE BEPOSTHOCTHBIE PACUETHI.

3HAaKOMCTBO B Y4€OHOM Kypce ¢ OCHOBHBIMH ITPUHIIUTIIAMH cOOpa, aHAIN3a U TIPEICTABICHUS
JAHHBIX W3 Pa3IMuYHBIX cep XKHU3HM OOIIeCTBa M rocygapcTBa HpuoOuiaeT oOydaromuxcs K
00IIeCTBEHHBIM UHTEpecaM. M3yueHne 0CHOB KOMOMHATOPUKH Pa3BUBAET HABBIKM OPTaHU3ALUU
nepebopa M MojcyeTa Yuciia BapMaHTOB, B TOM YHCJE B MPHUKIAIHBIX 3a/a4ax. 3HAKOMCTBO C
OCHOBaMHU Teopuu rpadoB co3laeT MaTeMaTHuecKui QyHAamMeHT i1  (QOopMHUpPOBaHUS
KOMIIETEeHIMI B 007acTH MHPOPMATUKU U IM(PPOBBIX TeXHONMOTUH. [Ipy n3ydeHun CTaTUCTUKU U
BEPOATHOCTH OOOTallaroTCsl MPeICTaBiIeHHUs] OOydYarolUXCsl O COBPEMEHHOW KapTHHE MHpa U
METO/ax €ro HccieloBaHus, (OPMHUPYETCS NOHMMAaHHME POJM CTATUCTUKU KaK HMCTOYHHKA
COLIMAJILHO 3HAYMMOM MH(OPMALIMY U 3aKJIaJbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIIICHUSI.

146.7.1.2. B cOOTBETCTBUM C JaHHBIMM LIEJISIMU B CTPYKTYpeE MPOrpaMMbl yueOHOTro Kypca
"BeposiTHOCT, U cTatucTUKA" OCHOBHOTO 00IIEro o0Opa3oBaHHsS BBIJCICHBI CIEAYIOIINE
coJiepKaTeNbHO-MeTOoAuYecKre JIMHUU: "[IpencTaBieHne JaHHBIX U ONKcaTelbHasl CTaTUCTHKA',
"BepositHocTh", "OneMeHnTsl KoMOMHaTOpUKK", "BBeneHue B Teoputo rpados".

Conepxxanne nuHuu "llpeacTraBieHue AaHHBIX W ONUCATENbHAs CTATUCTUKA" CIYKUT
OCHOBOM 11 (POPMHUPOBAHUS HABBIKOB pabOTHI ¢ MHGOPMAIIUEH: OT YTECHUS U UHTEPIpPETaIlun
uH(poOpMalliK, TPEJICTaBICHHON B Ta0nuiax, Ha AuarpaMMmax u rpadukax, 10 cOopa,
MIPEACTABJICHNS U aHAIM3a JAaHHBIX C UCIOJIB30BAHUEM CTATUCTUUYECKUX XapaKTEPUCTHK CPEITHHUX
U paccemBaHus. PaGoTast ¢ maHHbIME, OOydaromuecs: ydarcs CYMTBIBATh U MHTEPIPETUPOBATH
JIaHHBIE, BBIJIBUTATh, ApTYMEHTUPOBATh U KPUTHUKOBATH MIPOCTEUIITHE TUTIOTE3bI, PA3MBIIIUISITh HAJl
dakTopaMu, BBI3BIBAIOIIMMH W3MEHYHBOCTh, W OIICHHBATh MX BIMSHHUE HAa pacCMaTPUBAEMBbIC
BEITUYUHBI U TTPOIIECCHI.

NHTYynTHBHOE  NpENCTaBIEHHE O  CIy4alWHOM  M3MEHYMBOCTH,  HCCIEIOBaHUE
3aKOHOMEPHOCTEH W TEHACHIMN CTAaHOBUTCS MOTHUBHPYIOIIEH OCHOBOM UIsI M3YYEHHsI TEOPUHU



BepOHTHOCTefI. bonbmoe 3HaueHHE HMEIOT MNPAKTUYCCKUC 3adaHusA, B YAaCTHOCTU OIIBITBI C
KIIAaCCUYCCKUMH BEPOATHOCTHBIMH MOJCIIAMU.

[ToHATHE BEpOSITHOCTH BBOJAUTCS Kak Mepa MpPaBIoNoaodus ciydaitHoro coObitusi. Ilpu
U3y4eHHH y4eOHOro Kypca o0y4yaroIuecs: 3HaKOMATCS ¢ MPOCTEUITMMH METOIaMH BBIUMCIICHUS
BEPOSITHOCTEN B CIIy4alHBIX JKCIEPUMEHTAX ¢ PABHOBO3MOKHBIMU JIEMEHTAPHBIMU UCXOJaMHU,
BEPOSTHOCTHBIMM 3aKOHAMH, IIO3BOJISIOIIMMHU CTaBUTh M pellaTh Oojee cloXxHble 3agauu. B
y4eOHBI KypC BXOJAST HadyallbHbIE NPEACTABIEHUS O CIy4YaillHbIX BEJIMYMHAX U UX YHUCIIOBBIX
XapaKTePUCTHKAX.

B pamkax yueOHOTO Kypca OCYLIECTBISETCS 3HAKOMCTBO 00YUYaIOMIUXCsl C MHOXKECTBAMH U
OCHOBHBIMH OMNEpalUSIMU HaJ MHOXECTBAMH, PAaCCMATPUBAIOTCS MPHUMEpPbl MPUMEHEHUs s
pelleHuss 3aJa4, a TAaKKe HCIOJIb30BAHUS B APYTUX MATEMaTHYECKUX Kypcax M Y4eOHBIX
npeaMerax.

146.7.1.3. B 7 - 9 xnaccax u3y4aercsi y4eOHBIH Kypc "BeposSsTHOCTh M cTaTHCTUKA", B
KOTOpbI  Bxoaar paszzgensl: "[lpencraBieHue JaHHBIX M OHMCaTeNbHAs CTaTUCTHKA",
"BepositHOCTB", "DnemenTsl komOnHatopuku'", "Beenenue B Teopuro rpados'.

146.7.1.4. OOmee uuCIIO 4YacoB, PEKOMEHJIOBAHHBIX [UIl M3y4eHUs Y4eOHOro Kypca
"BepositHocTh 1 ctatucTtrka', - 102 waca: B 7 kimacce - 34 yaca (1 gac B Heneno), B 8 kinacce - 34
yaca (1 yac B Hezmenmto), B 9 kiacce - 34 yaca (1 yac B Heneno).

146.7.2. Coneprxanue oOyueHus B 7 Kiiacce.

IIpencraBnenue qaHHBIX B BUJIE TAOJIULL, TUarpaMM, rpaduKoB. 3anoIHEHUE Ta0I1Ll, YTEHUE
¥ TIOCTPOCHHE TUArpaMM (CTOJIOMKOBBIX (CTOI0YATHIX ) M KPYTOBBIX ). UTeHHE rpa)MKOB peaTbHbIX
nporeccos. M3Bneuenre nHGopmanumn u3 1uarpamMm 1 Tabiamll, UCIIOJIb30BaHUE U UHTEPIpeTalus
JTAaHHBIX.

OmnwucarenbHas CTaTUCTHKA: CpeiHee apu(pMeTHUecKoe, MeMaHa, pa3Max, Haubosbliee U
HauMeHbIlIee 3HaYeHUs] Ha0opa YUCIIOBBIX TaHHBIX. [IpuMepsl ciydaiiHON U3MEHUYUBOCTH.

CayvaiiHpli SKCIIEpUMEHT (ONBIT) U ciy4yaiiHoe coObiTHe. BepostHocTs 1 yactoTa. Ponb
MaJIOBEPOATHBIX M MPAKTHUUECKU JIOCTOBEPHBIX COOBITHI B mpupoje u B obmiectBe. MoHeTa U
UTpalIbHAst KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmna, pedbpo. Crenens BepuinHbl. Yncno pedbep u cymmapHasi CTETIeHb BEPIIUH.
[IpencraBienue o cBsizHocTu rpada. Llenu u nukisl. Iyt B rpadax. O6xox rpada (sitnepon
nyth). [IpeacraBienue o0 opreHTHpOBaHHOM Tpade. Pemenne 3a1a4u ¢ momoibio rpados.

146.7.3. Coneprxanue oOyueHus B § Kiiacce.
[IpencraBienue qaHHBIX B BUIE TAOIULI, 1UarpaMM, rpaduKoB.

MHOXECTBO, 3JIEMEHT MHOXECTBa, MOJMHOXECTBO. Omnepauuu HaJ MHOXECTBAMM:
oObenMHEeHNEe, TiepecedyeHue, pomnonHeHne. CBoicTBa omepanuil  HajJ  MHOXKECTBaMHU:
MEPEMECTUTENBHOE, COYETATEIbHOE, paclpeleNuTeNbHoe, BKIOYeHus. lMcnosb3oBaHue
rpauIeCcKOTO MPEACTABICHUS MHOXKECTB JIJIsI OTIMCAHUSI PEATbHBIX MPOIECCOB U SBJICHUH, TPU
pelIeHn  3a/1a4.

W3mepenue paccenBaHus AaHHBIX. Jlucmepcuss M CTaHIApTHOE OTKJIOHEHHE YHCIOBBIX
HabopoB. /lnarpamma paccenBaHusl.



OneMeHTapHble COOBITUSL ciaydaiiHOro ombita. Cry4aiiHble coObITHS. BepositTHocTH
co0bITHI. OTBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITHsAMH. CydaiiHbIii BEIOOp. CBSI3b
MEXy MAJOBEPOSTHBIMH M NPAKTHYECKH JOCTOBEPHBIMU COOBITUSIMU B MPUPOJE, 00LIecCTBE U

HayKe.

HepeBo. CBoiicTBa J1epeBbEB: €AMHCTBEHHOCTh IIyTH, CYLIECTBOBAHUE BUCAYEH BEPIIUHBI,
CBSI3b MEXIYy YHCIOM BEpIIMH W 4ucioMm pebep. [IpaBuino ymHOxeHus. Perienue 3agad c
MOMOIIBIO TpadoB.

[TpotuBononoxubie coObITH. uarpamma Diinepa. OObeIMHEHHE U TTePECEUCHIE COOBITHH.
HecoBmecTHble coObITHs. @OpMyIIa CI0KEHUSI BEPOSTHOCTEH. Y CIIOBHAsE BEPOSTHOCTB. [IpaBuiio
ymHoxkeHus. HezaBucumbie coObitus. [IpeacraBnenue sxcnepuMenTa B BUJE AepeBa. Pemienue
3a/1a4 Ha HaXOKJEHHE BEPOSITHOCTEHN C MIOMOILBIO JIepeBa CIy4allHOTO 3KCIIEPUMEHTA, TUarpaMm
Oiinepa.

146.7.4. Coneprxanue oOyueHus B 9 Kiacce.

[IpencraBieHre NaHHBIX B BUAE TaOMUI, AUarpamm, rpauKoB, UHTEPIpPETAIUS JaHHbBIX.
Urenne 1 mocTpoeHue TabuIl, quarpamMmm, rpaduKoB 1Mo peaabHbIM JaHHBIM.

[lepecranoBku u ¢akropuan. Coderanus u uucio codetanuil. TpeyronbpHuk Ilackans.
Pemenue 3a1a4 ¢ UCMonbp30BaHUEM KOMOMHATOPHKH.

I'eomeTpuueckas BeposTHOCTh. CiydailHbI BBIOOp TOYKM U3 (UTYPHI HA IUIOCKOCTH, U3
OTpe3Ka U U3 Iyr'd OKPY>KHOCTH.

Hcneiranne. Yenex u Heynauda. Cepust ucnelTaHui 10 nepBoro ycnexa. Cepus uCnplTaHun
bepnysmiu. BeposatHocTu coObITHII B cepun ucnibiTaHui bepHyiiu.

CriyuvaiiHas BeIMYMHA W paclpesereHue BeposTHOCTeH. MaTemaTtudeckoe OXHUIaHHE U
mucnepcus. [Iprumepsl MaTeMaTH4eCKOro OXHAaHUS KaK TEOPETHYECKOIO CPEIHEro 3HaueHUus
BEJIMYMHBI. MaTeMaTnyeckoe 0KUJaHUE U JTUCIEPCHs] CIIy4alHON BEJIMYMHBI '9HCIIO YCIIEXOB B
cepuu ucneltanuit bepuymm".

[TonsTre o 3akoHe 60MbIINX uncenl. 3MepeHue BeposSsTHOCTEN ¢ TOMOIIbIO YacToT. Ponb u
3HAYCHHE 3aKOHA OOJIBIIUX YKCEN B IPUPOJIE U OOIIECTBE.

146.7.5. [IpenmeTHble pe3ynbTaThl OCBOSHHSI TPOrpaMMbl yaeOHOTro Kypca "BeposTHOCTh 1
cTaTHCTHKA".

146.7.5.1. IlpeameTrHble pe3yabTaThl OCBOEHHUS IMPOrpaMMbl Y4eOHOTO Kypca K KOHILY
oOyueHus B 7 Kiacce.

Uurate uHbOpMaIMIO, MPEICTAaBICHHYI0 B TaONIWIlaX, Ha AWarpaMMmax, MpPeICTaBIATh
JIAaHHBIE B BUJIE TAOJUIl, CTPOUThH IUArpamMMbl (CTOJOMKOBBIE (CTOJIOYATHIE) M KPYTOBBIE) IO
MaccHBaM 3HaYEHUMH.

OnuceiBaTh W HMHTEPIPETUPOBATH pEallbHbIE YHUCIIOBbIE [aHHbIE, MPEICTaBICHHbIE B
TabIMUIax, Ha IUarpamMmax, rpaukax.

Hcmons3oBaTh IJI1 ONMUCAaHUA JAaHHBIX CTATUCTHYCCKUC XApPAKTCPUCTHUKU: CPCIHEC
apI/I(I)MCTI/ILICCKOC, MEJHaHa, HaMOOJIbIlIee ¥ HAUMEHbIIICE 3HA4YCHUA, pa3sMax.

WNwmets mnpencraBieHre O ciaydyalHOM HM3MEHYMBOCTH Ha TNpUMeEpax IeH, (pu3nyeckux



BCJINMYHH, AHTPOIIOMCTPHUYCCKUX JaHHBIX, HUMETH OpeaACTaBJICHUC 0 CTaTUCTUYCCKOU
YCTONYUBOCTH.

146.7.5.2. TlpeameTHble pe3yabTaThl OCBOCHHUS IMPOrpaMMBbI Y4e€OHOTO Kypca K KOHILY
0o0ydeHus B 8 Kiacce.

W3Biekath 1 peoOpa3oBbIBaTh MH()OPMAIINIO, PEJACTABICHHYIO B BUJIC TAOHII, IUATPAMM,
rpaduKoB, MPeCTaBIATh JaHHBIE B BUJIE TaOIHII, JUarpamMmm, rpadukosB.

OrnuceIBaTh 1aHHBIE C TOMOIIBIO CTATUCTUYECKHUX TOKa3aTeNel: CpeJHUX 3HAaUeHUN U Mep
pacceuBanus (pa3max, JUCIIEPCUS U CTAHIAPTHOE OTKIOHEHUE).

HaxoauTh 4aCcTOTHI YMCIIOBBIX 3HAYCHUN M YACTOTHI COOBITHI, B TOM YHCIIE 110 Pe3y/IbTaTaM
W3MEPECHHUI 1 HAOJIIOICHUH.

HaXOI[I/ITB BCPOATHOCTHU cnyqaﬁHHx COOBITHII B OIIbITAaX, 3HasA BEPOATHOCTH 3JICMCHTAPHBIX
CO6I>ITI/II71, B TOM YHCJIC B OIIbITaX C PaBHOBO3MOKHBIMHA 3JICMCHTAPHBIMU COOBITUSIMU.

Hcnonp3oBare rpaduyeckue MOJENH: JIEPEBO CIYYalHOTO SKCIIEPHUMEHTA, JUarpamMMbl
Dilniepa, ynciaoBas npsmasi.

OHGpI/IpOBaTL MOHATHUAMHU: MHOXKXCCTBO, IMOAMHOXCECTBO, BBIIIOJHATE OICpPpAllUKA HaJ
MHOXCCTBaAMU: 06’LCI[I/IHCHI/IC, NEPECCUCHUC, NOIMOJHCHUEC, MCPCUUCIIATL 2JICMCHTBI MHOXKCCTB,
MNPUMCHATH CBOMCTBA MHOXKECTB.

Hcnonb3oBare rpaduyeckoe NpPeCTaBICHUE MHOXKECTB M CBA3CH MeXAy HUMM s
ONKCAHMsI TIPOLIECCOB W SBICHW, B TOM YHUCIIC TPU PEIICHUH 3aa4 W3 JAPYIHX y4eOHBIX
IIPEMETOB U KypCOB.

146.7.5.3. IlpenmeTHble pe3ysibTaThl OCBOEHUS IMPOrpaMMbl Y4eOHOro Kypca K KOHIlY
o0yueHus B 9 kiacce.

N3Bnekars u mpeoOpa3oBbIBaTh HH(DOPMAIIHIO, TTPEICTABICHHYIO B PA3JIMYHBIX HCTOYHUKAX
B BUJE TaOiull, auarpamMm, rpadukoB, MPEACTaBIATh JaHHBIE B BUAE TaONUIl, IUarpamw,
rpadukos.

Pemate 3agaun opraHM30BaHHBIM MepeOOpOM BapHUaHTOB, a TAKXKE C HCIOJIb30BaHUEM
KOMOMHATOPHBIX MTPaBUII U METOJIOB.

Hcnonws3oBaTh onucaTellbHBIE XAPAKTCPUCTHUKU IJII MACCUBOB YUCIIOBLIX INAHHBIX, B TOM
YUCJIC CPCAHNEC 3HAUCHUA U MEPBI paCCCUBAaHMA.

HaxomuTh 9acTOThl 3HAUEHU M 4aCTOTHI COOBITHS, B TOM UUCIIE TIOIB3YSICh PE3ylIbTaTaMu
MIPOBEICHHBIX U3MEPEHUN U HAOIIOCHUM.

HaxoauTe BepoSATHOCTH CIIy4alHBIX COOBITHI B M3yYEHHBIX OIBITAX, B TOM YHCJIE B ONBITAX
C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH, B CEpUSAX UCIBITAHUH J0 MEPBOrO ycrexa, B
cepusix UcnbITaHuN bepHyIn.

NmeTts nipeacraBiieHUE 0 CIIydalHOW BEJIMYMHE U O PACIPEICIICHUN BEPOSATHOCTEH.

Hmets mpezacTaBieHue O 3aKOHE OOJBIIMX YUCEN KaK O MPOSIBIEHUM 3aKOHOMEPHOCTHU B
CJly4alfHOM M3MEHUMBOCTHU U O POJIM 3aKOHA OOJIBIIMX YHMCEN B IPUPOJIE U OOIIECTBE.

146.8. B ¢denepanbHbIX W PErHOHAIBHBIX IMPOLEAYPaX OLEHKH KadyecTBa OOpa3oBaHMS



UCTIONB3YETCsl TepeueHb (KOoAu(UKATOp) pachpelelieHHbIX IO KJlaccaM IPOBEPSEMBIX
TpeOOBaHUI K pe3yJabTaTaM OCBOCHHS OCHOBHON 00pa3oBaTEIbHOM MPOTpaMMbl OCHOBHOTO
00111ero 00pa3oBaHuUs U AIEMEHTOB COJEPKaHMs 10 MaTEMaTHUKeE.

Tabmuma 11
[TpoBepsieMmbie TpeOOBaHUS K pe3yabTaTaM OCBOCHHUS OCHOBHOM
00pasoBatebHON MporpamMMsI (5 Ki1acc)
Kon [IpoBepsiemble TpeAMETHBIE PE3YIbTATHI OCBOCHUSI OCHOBHOM
IIPOBEPSIEMOTO 00pa3oBaTesIbHOI MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUs
pe3ynbTara

1 Yucna v BBIYKCICHUS
11 [lornMath W MPaBUIBHO YIOTPEOJATH TEPMHUHBI, CBS3aHHBIE C

' HATYpaJIbHBIMH YHCJIaMU, OOBIKHOBEHHBIMU U JIECATUYHBIMU IPOOSIMU
12 CpaBHHMBaTh M yIOPSAAOYMBATH HATypaJibHbIE YHWCIA, CpPaBHUBATh B

HpOCTGﬁH.IPIX crydadax OOBIKHOBEHHBIE ,I[pO6I/I, JCCATUYHBIC I[pO6I/I

CoOoTHOCUTH TOYKY Ha KOOPJMHATHOM (YUCIOBOH) mpsiMoOil ¢
1.3 COOTBETCTBYIOIINM €1 YHCIIOM M U300paxkaTh HATYPATbHBIC YACIIa TOUKAMU
Ha KOOPJMHATHOM (YHCIIOBOH) MPsSMOU

BreinonHsaTh apI/I(i)MeTI/I‘{eCKI/Ie JCUCTBUS C HAaTypaJIbHbBIMU 4YHCJIaMHU, C

14 OOBIKHOBEHHBIMU APOOSIMHU B MIPOCTEHIINX CIIydasix

1.5 BoinonHATe IPOBEPKY, NPUKUAKY PE3YJIbTaTa BBIYUCICHUN

1.6 OxpyrisaTh HaTypajibHbIE YHCIIA

2 Pemenne TekcToBbIX 3a1a4

21 Pematps TekcToBble 3amauM apuPMETHUECKUM CHOCOOOM M C TOMOIIBIO
OpPraHU30BaHHOTO KOHEYHOT0 Mepedopa BceX BO3MOKHBIX BAPHAHTOB

29 Pemats 3amaum, conmepikaiue 3aBHCHMOCTH, CBSI3bIBAIOLINE BEJIWYUHBI:
CKOPOCTBb, BPEMs, PACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOMMOCTh

23 Hcnonb30BaTh KpaTKUE 3alUCH, CXEMbl, TaOMUIlbl, 0003HAueHHUs MpU

pelieHuu 3aaa4d

ITonn30BaTbCI  OCHOBHBIMH CAMHUIIaMHU HU3MCEPCHUA: I1CHbI, MACChI,
2.4 pacCTodHud, BPEMCHHU, CKOPOCTH, BLIPAXKATH OJHU CIAWHHUIIBI BCINYHUHBI

qyepes apyrue

W3Bnekarpb, aHaIM3UPOBATh, OLIEHUBATh HHPOPMAIIHIO, TIPEICTABICHHYIO B
2.5 TabJuIle, Ha CTOJIOUATON AUarpaMme, HHTEPIPETHPOBATh MPEICTaBICHHbIE
JaHHbIE, UCIIOIb30BaTh JaHHBIE MTPH PEIICHUH 3aa4

3 Harmsimaas reomeTpust

[Tonb30BaTbCs TE€OMETPUYECKUMHU MOHSTUSMM: TOUYKa, MpsiMasi, OTPE3OK,
JIy4, YTOJI, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYI'

3.1




3.2

[TpuBoaUTH MpUMEpPBl 0OBEKTOB OKPYXKAIOIIEr0 MHUpa, UMEoLuX (popmy
U3YyYEHHBIX T€OMETPUUECKUX (HUTyp

3.3

Hcnonp30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C YIJIAMU: BEPIIMHA CTOPOHA; C
MHOTOYTOJIbHUKAaMHU:  YroJl, BepIIMHA, CTOPOHA, JWaroHaigb; C
OKPYKHOCTBIO: pajinyC, TUaMeTp, LIEHTP

3.4

N300pakaTh M3y4eHHbIE T'€OMETpHUYECKUE (UTYpbl Ha HEITMHOBAHHOU U
KJIETYaTOM Oymare ¢ MOMOIIbIO IUPKYJISA U JIMHEUKH

3.5

HaXOI[I/ITB AJIMHBI OTPE3KOB HCIOCPCACTBCHHBIM U3MCPCHUCM C ITOMOIIBIO
JWHEWKH, CTPOHUTh OTPE3KH 3aaHHOW JUIMHBI; CTPOHMTH OKPY)KHOCTB
3aJ]aHHOTO pajuyca

3.6

Hcnonp30BaTh CBOMCTBA CTOPOH U YIJIOB NMPSMOYIOJBHUKA, KBagpaTa AJs
UX OCTPOCHMSI, BEIYMCICHUSI IUIOIIAN U IEpUMETpa

3.7

Bbruucnsate mepuMeTp U IUIOWAAb KBajpaTa, MPSMOYTOJbHHKA, (UTYD,
COCTaBJIEHHBIX M3 MPSIMOYTOJIEHUKOB, B TOM YHCJe QUTYp, H300paKEHHBIX
Ha KJeTyaTou Oymare

3.8

ITonp30BaThCs OCHOBHBIMU MCTPHUUCCKUMU CANHULIAMHU U3MCPCHUA NJIMHBI,
mjiomanay, BbIpaXaTb OAHWU CAUHHUIIBI BEJIMYUHBI YCPE3 APYTUC

3.9

PacnioznaBate mapajtenenunes, KyO, HCIOJIb30BaTh TEPMUHOJIOTHUIO:
BepIIMHA, pedpo, TrpaHb, W3MEPEHUS;  HAXOAUTH  HU3MEPEHHSA
napajuienenumnena, kyoa

3.10

Boruncnate 06beM KyOa, mapajuiesienuneaa Mo 3aJaHHbIM U3MEpEHMSIM,
II0JIb30BAThCs €IMHULIAMU U3MEPEHUs 0ObeMa

3.11

Pemrate HecCI0XKHBIE 3aa4uu Ha U3MEPCHUC TCOMCTPHUYCCKUX BCIWNYHUH B
MPAKTUYCCKUX CUTyallUsIX

Tabmuna 11.1

ITpoBepsieMble 2JIEMEHTHI coepKaHus (5 Kiacc)

Kon

[IpoBepsiemMblil 2IEMEHT COAEPKaHUS

Harypasibable ynciia v HyJb

11

HarypanbHoe wumcno. Psg HartypanpHbix uwucen. Yuciao 0. M3o0paxenue
HaTypaJbHbIX YHCEN TOUKaMHU Ha KOOPIAMHATHOM (UHCIIOBOM) MpsMoOi

1.2

[To3unimoHnHas cucTeMa cuucieHus. PuMckas HyMCepanuus. I[CC}ITI/I‘-IHa}I cucreMma
CUHCJICHUA

1.3

CpaBHeHI/Ie HAaTypaJbHBIX YHCCJI, CPAaBHCHHWEC HATYPAJIbHBIX YHCCII C HYJICM.
OprT JICHUC HATYPAJIbHBIX YUCCII

1.4

CJ'IO)KCHI/IC, BBIUUTAHUC, YMHOXCHUC U ACIICHUC HATYPAJIbHBIX YUCCIIL. CBOMCTBO
HyJId 1OpU CIIOXKCHHUU, CBOICTBa HylIld MW CIAWHHLObLI TIPpH YMHOXCHHUMU.
HepCMCCTI/ITCHBHOe M CcoueTaTellbHOE CBOMCTBA (3aKOHBI) CJIOXCHHUA H




YMHOXEHHUS, pacpeeIUTeIbHOE CBOMCTBO (3aKOH) YMHOKEHUS

Hcnons3oBanne 6yKB JJIA 0003HaYEHUST HEU3BECTHOTO KOMIIOHEHTAa M 3aIlHCH

1.5 . o o
CBOWCTB apu(METHUYECKUX ACUCTBUI
16 Jlenurenu u KpaTHbIE YKMCIIa, pa3IoKeHNE HA MHOXUTENU. [IpocTsie U cocTaBHbIE
' yucna. [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkoM
17 CreneHb ¢ HaTypaJIbHBIM [TOKA3aTeIEM. 3alIUCh YHUCIIa B BUJIE CYMMBbI Pa3psIHbIX
' cllaraeMbIX
YucnoBoe BrIpakeHre. BolunciieHne 3HaueHU YUCIIOBBIX BBIPAXKEHUMN, MOPSII0K
18 BBITNIOJIHEHUS JeiicTBUil. Mcnonp30BaHue Mpu BBIYMCIECHUSAX [IEPEMECTUTEIBHOIO
' U COYUETATENIbHOTO  CBOMCTB  (3aKOHOB)  CIIOXKEHHSI M YMHOXCHMS,
pacnpenenuTeNbHOIO CBOMCTBA YMHOKEHUS
2 Hpobu
[TpencraBienne o qpoOH Kak CriocoOe 3amicy 9acT BeTuIHHb. OOBIKHOBEHHBIC
21 npo6u. [IpaBunbsHbie 1 HepaBUIIbHBIE Tpoou. CMertanHas Apo0b, peIcTaBICHIE
' CMEIIaHHO} APOOH B BUJIE HETIPABUIIbHOM IpOOH U BBIICTICHHE LIETI0M YaCcTH YHcia
U3 HEMpPaBWIbHOI Ipobu. M300paxkenue npodeit ToUKaMu Ha YUCIOBOM MPSMOii
29 OcHoBHoe cBoiicTBO npodu. Cokpaienue npodeit. [IpuBenenue npodu Kk HOBOMY
' 3HameHareno. CpaBHeHHE Jpobeit
23 CrnoxeHne W BBIYUTAHUE NpoOel. YMHOXKEHHE W JelieHHe ApoOei, B3auMHO-
' oOpatnble 1poOu. HaxoxkeHue 4acTH 1eoro U eioro Mo ero 4acTu
Hecsatuunas 3anuck apoOeit. IlpeacraBnenue necaTUYHOW ApoOu B BUAE
2.4 OObIKHOBEHHOU. M300paskeHue IecATUYHbIX ApoOeld TOYKaMU Ha YHMCIOBOMU
npsmoii. CpaBHEHHE IECATUYHBIX JpoOeit
25 Apudmernueckue 1eHCTBUS C JECATUUHBIMU 1po0siMu. OKpyTieHue 1eCATUIHBIX
' npodeit
3 Pemenne TekcTOBBIX 3a7a4
3.1 Perenne TekCcTOBBIX 33724 apuPMETUUECKUM CIOCOOOM
39 Pemenne normueckux 3agauy. Pemenue 3agay mepeGOpoM BCeX BO3MOXKHBIX
' BapHaHTOB. Vcrnonp30BaHue npu pereHnu 3a1a4 TaOIuIl U CXEM
Pemenue 3ana4, copepkaiinx 3aBUCUMOCTH, CBSI3bIBAIOIINE BETMUUHBL: CKOPOCTbD,
33 BpEMS1, PACCTOSIHUE, LIEHY, KOJTMYECTBO, CTOUMOCTb. EMHUIIBI N3MEPEHUS: MACCHI,
' o0bema, LEHbI, PACCTOSIHUS, BpPEMEHHU, CKOpocTU. CBSA3b MEXAY €IWHULIAMU
U3MEPEHUs K101 BETTMYMHBI
3.4 Pemenne oCHOBHBIX 33/1a4 Ha IPOOH
3.5 [IpencraBnenne naHHBIX B BUE TaOIHUII, CTOJIOYATHIX TUArpaMM
4 Harnsinaast reomerpust
41 Harnsanele npenctaBieHust 0 GUrypax Ha IJIOCKOCTH: TOUYKa, IMpsMas, OTPE30K,

JIyd4, yroJl, JOMaHasi, MHOTOyT'OJIbHUK, OKPY>KHOCTb, KpyT. Yroi1. IIpsimoi, ocTpblii,




TYNOH W Pa3BEPHYTHIN YTIIbl

I[J'II/IHa OTpE3Ka, MCTPUUCCKHUE CAWMHHUILI TJINHBI. HJ’II/IHa HOMaHOﬁ, IICpUMCETpP

4.2
MHOrOYrojbHUKa. M3MepeHne nu nocTpoeHre yriioB ¢ IOMOIIbIO TPAHCIIOPTHPA

Harnsgaeie mnpeacraBneHuss o Qurypax Ha TUIOCKOCTH: MHOTOYTOJIbHUK,

4.3
IPSIMOYTOJIBHUK, KBaAPaT, TPEYTOJIbHUK; O PAaBEHCTBE (PUTYD

Nzo0paxenne ¢uryp, B TOM uyucie Ha Kkierdatoid Oymare. IloctpoeHue
4.4 KOH(pHUTypanuii U3 yacTed NMpsIMOM, OKPYKHOCTH Ha HEJIMHOBAaHHOW W KJIETYATOM
Oymare. Mcronb30BaHue CBOMCTB CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBaJipaTa

[Tnomane NOpPSAMOYroJbHHUKA W MHOTOYTOJBHUKOB, COCTaBICHHBIX W3
4.5 MPSIMOYTOJIBHMUKOB, B TOM 4Hciie PUryp, M300paKeHHBIX Ha KJIETYaTOH Oymare.
EnuHUIB 13MEpeHus TI0Iaau

Harnsaneie mpenctaBieHust 0 MPOCTPAHCTBEHHBIX (QHUTypax: MPsIMOYTOJIbHBIN
napajuienienunen,  Kyo0,  MHOrorpaHHukH.  M3o0pakeHue  MpOCTEHIINX

4.6 .
MHOTOTpaHHHUKOB. Pa3BepTku kyba um mapamenenumnena. Co3nanue Mojeiei
MHOTOTPaHHHUKOB (K3 Oymaru, MpOBOJIOKH, IJIACTUIIMHA U IPYTHX MaTepUaoB)

4.7 O0beM MpsAMOYTOJIBHOTO Napajuienenunena, kyoa. Enuuuiel usmepenust oobema

Tabmuma 11.2
[TpoBepsieMmbie TpeOOBaHUS K pe3yabTaTaM OCBOCHHS OCHOBHOM
o0pasoBaresbHON IporpamMmsl (6 Kiacc)
Kon [IpoBepsieMbie MTpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeNbHON MPOrpaMMbl OCHOBHOT'O 00111eT0 00pa3oBaHus
pe3ynbTarta

1 Yucna U BEIYUCICHUS

3HaTh ¥ IOHUMATh TEPMHUHBI, CBSI3aHHBIE C PA3IMYHBIMU BHJIAMH YHCET U
11 crioco0amu UX 3amKCH, EPEXOIUTH (€CIIM 3TO BO3MOXKHO) OT OJJHOU (POPMBI
3aIUCH YMCIIA K IPYTroif

1.2 CpaBHI/IBaTI) U ynopsgaoduBaThb LOCJIBIC YHUCIIA, OOBIKHOBEHHEBIE U
JACCATHYHBIC ,Z[pO6I/I, CpaBHHUBATh YMCJIa OJHOT'O U Pa3HbIX 3HAKOB

BBIHOJ'IHSITB, COoUucCTast YCTHBIC U NHUCHBMCHHBIC ITPUCMBI, apI/I(l)MeTI/I‘IeCKI/Ie
1.3 I[efICTBHH C HaATypaJbHbBIMH H MLCJIBIMU YHUCIaMHU, OOBIKHOBEHHEIMH U
ACCATHYHBIMHA )IpO6$IMI/I, IMMOJIOKUTCIIBHBIMHA 1 OTPUHATCIIBHBIMHA YU CIIaMU

BpluncnsaTe 3Ha4EHHUS YHUCIIOBBIX BBIPAKECHWM, BBINOIHATH INPUKUAKY U
1.4 OILICHKY pe3yJibTaTa BBIYUCIEHUH, BBHIOIHITH MPEOOPa30BaAHUS YHUCIOBBIX
BBIpa)KEHUI1 Ha OCHOBE CBOMCTB apu(METHUECKUX ACHCTBUI

OprT JIATH LOCJIBIC YKUCiIa U JCCATHYHBIC IlpO6I/I, HaxoIHuTb HpI/I6HI/I)KeHI/I$I
YHUCCII

1.5

CoOTHOCUTH TOYKY Ha KOOPJAMHATHOM NPSIMOM C COOTBETCTBYIOLIUM €M

1.6 ° "
qucCiIoM H I/I306pa)l(aTB qucja TOYKaMH Ha KOOPAHWMHATHOU IIPAMOH,




HaxXoJuThb MOOYJIb YHCJia

COOTHOCHTD TOYKY B HpﬂMO}’FOJ’IBHOﬁ CUCTEME KOOpAMUHAT C KOOpANHATAMU

1.7 9
9TON TOUYKU
18 OKpyrisiTh IeNble Yhcia U JAeCATHYHBIE IpOoOU, HAXOAUTh MPUOIHKECHUS
' yucen
2 UucrnoBbie 1 OyKBEHHBIC BBIPAKCHHUS
[ToHumaThb 1 ynoTpeOiIsiTh TEPMHUHBI, CBSI3aHHBIE C 3aITUCHIO CTETICHH YHCIIA,
2.1 HAaXOJUTh KBagpaT M KyO 4YuWCIa, BBIYUCIATH 3HAUYEHHUS UHCIOBBIX
BBIPAXEHUM, COEPIKALUX CTEIIEHU
29 [Tonb30BaTbcs MNpPU3HAKAMU JI€JIMMOCTH, pPACKIJIAIbIBATh HATypajbHbIC
' YHClla Ha MPOCThIE MHOXKUTENN
2.3 [Tonb30BaThCs MacITabOM, COCTABISATH MPOMOPIIUN U OTHOLICHHS
Hcnons3oBath  OykBBl  is  OOO3HA4YEHHsS  YHUCEN TpPH  3alucu
2.4 MaTeMaTHYECKUX BBIPAKCHHUH, COCTABIATH OYKBEHHBIC BBIPAKCHUS U
(dbopMyIibl, HAXOIUTH 3HAYCHUS OYKBEHHBIX BBIPAXKEHUN
2.5 HaxonuTh HeU3BECTHBIN KOMIIOHEHT PaBEHCTBA
3 Pemenne TekCTOBBIX 3a1a4
3.1 PemaTh MHOTOIIIArOBBIC TEKCTOBBIC 33/1a4H apU(PMETHICCKIM CITIOCOOOM
Pemarts 3amaum, cBs3aHHBIE C OTHOLUEHHEM, IPONOPLUUOHATIBHOCTHIO
3.2 BEJIMYMH, MPOIEHTaMH, pellaTb TPU OCHOBHBIE 3a/Jaydl Ha Jpodu u
MPOLIEHTHI
Pemats 3amaum, conmepikaiue 3aBHCHMOCTH, CBSI3bIBAIOLINE BEJIWYUHBI:
CKOPOCTb, BpEMs, PpACCTOSIHME, IEHY, KOJIMYECTBO, CTOUMOCTb,
3.3 MIPOU3BOUTENILHOCTb, BpEMsI, 00b€M pabOThI, UCIIONIb3Yys apUPMETUUECKHE
JNENCTBUS, OLEHKY, NPUKUIKY; IOJIb30BaTbCS E€AVMHHUIAMH H3MEPEHHUS
COOTBETCTBYIOIINX BEJIMYUH
3.4 CoctaBnsiTh OyKBEHHBIE BBIPAKEHUS 110 YCIOBHIO 3a]]a4u
N3Bnekars mH(OpMaIuio, IpeACTaBICHHYI0 B TaOiHIaX, Ha JMHEWHOM,
3.5 cTon04yaroi WM~ KPYroBOod  JOuarpaMmax,  HMHTEpIpPETHPOBATh
[peJICTaBICHHbIE IaHHbIE, UCIIOJIB30BaTh JAHHbIE PU PELICHUH 3a/1a4
36 [TpencraBisaTh HHGOPMALIMIO C TOMOUIBIO TaOIHNII, TUHEHHON U CTOI0YaTON
' JuarpaMmm
4 Harnsinaast reomerpust
[TpuBOIUTE MpUMEpPBI OOBEKTOB OKPYXKAIOIIET0 MHUpa, UMEKLUX (popmy
4.1 U3YYEHHBIX TE€OMETPHUECKUX IUIOCKMX M MPOCTPAHCTBEHHBIX (uryp,
MIPUMEpPHI PaBHBIX M1 CHMMETPHUYHBIX (QUTYD
492 N300paxaTb C TMOMOIIBIO IHUPKYNs, JHUHEHKH, TpPaHCHIOPTHpa Ha

HEJIMHOBAHHOM M KJIETYaTOM 6yMare HU3YYCHHBIC IJIOCKUC TCOMECTPHUICCKUC




burypsl 1 KOHGUTYpAITUH, CAMMETPUYHBIC (PUTYPHI

[Tonp3oBaTbcss  reOMETPUYECKMMHU  IOHATHUAMHU:  paBEHCTBO  (Quryp,
4.3 CUMMETpHUSI; UCIIOJIB30BATh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEH: OCh
CUMMETPHH, LIEHTP CUMMETPHHU

Haxonuth BeNMYMHBI YIJIOB HU3MEPEHUEM C IOMOINBI TPaHCIOPTHPA,
CTPOUTH YIJIbl 33JaHHOW BEJIMYMHBI, IIOJb30BAaThCS IPU PEUICHUM 3ahad
rpajgyCHO MepoH YIJIOB, paclo3HaBaTh Ha 4YepTekax OCTPBIM, MPSMOM,
Pa3BEPHYTHIN U TYIION YIJIbI

4.4

BbruucnsaTe AMMHY JIOMaHOM, MEpUMETP MHOTOYTOJIbHUKA, MOJIb30BATHCS
4.5 CMHUIIAMUA W3MEPEHUs JIMHBI, BBIPAXKATb OJHU EIUHUIIBI U3MEPEHUS
JUITMHBI Yepe3 Apyrue

Haxonutb, HCIONB3ysS YEpPTEKHBIE HWHCTPYMEHTBI, PACCTOSHHA: MEKIY
JBYMS TOYKaMH, OT TOYKH 1O NPSIMOM, JUIMHY IIyTH HAa KBAJPATHON CETKE

4.6

Brrancnare miomanb (1)I/Ifyp, COCTAaBJICHHBIX H3 IIPAMOYTOJIbLHUKOB,
UCIIOJIb30BaTh pa3OMeHWE Ha MPSAMOYrOJbHHKH, HA paBHbIC (QUTYPHI,
4.7 A0CTpanuBaHUC A0 MPAMOYI'OJIbHHUKA, IIOJIb30BATHCA OCHOBHBIMU CIMHULIAMU
U3MEPEHUs TUIOIIATHM, BBIPAXKATh OJHHM CIUHHIIBI M3MEPEHHS IUIOIIAIN
4yepes apyrue

PacrioznaBaTh Ha MOJENAX U U300paKEHUSX MUPAMUIY, KOHYC, LIMIUHID,

4.8 UCIOJIb30BaTh TEPMHMHOJIOTUIO: BEpILIMHA, pPeOpo, I'paHb, OCHOBAHHE,
pa3BepTKa

4.9 N300pakarh Ha KJIeT4aTol OyMare mpsiMOYTOJIbHBIN TapalIeIeTue]]

410 Beraucnare 00beM  MPSAMOYrodbHOTO — HapajuieNienunena,  Kyoa,
' MOJIb30BaThCsl OCHOBHBIMM €MHUIIAMH U3MEPEHUs 00beMa

411 Pemars Hecno)kHbIE 337a4i HAa HAXO0XKJIEHUE T€OMETPUUYECKUX BEIMYUH B
' MPAKTUYECKHUX CUTYaIHsIX

Tabnuna 11.3
[TpoBepsiemble 311eMeHTHI cojiepxkanus (6 Kiace)
Kon IIpoBepsiemMblii 2JIEMEHT COEpKAHUS
1 Harypanbnsle uncia

ApudmeTndeckre JEHCTBUSI ¢ MHOTO3HAUHBIMU HATypajbHBIMU YHCIAMH.
YucnoBele  BBIpAXKEHUS, TMOPSIIOK  JACWCTBUM, HCIONB30BaHHE  CKOOOK.

1.1
Hcnonp3oBaHre MNpU BBIYUCIEHUSAX IE€PEMECTUTEIBHOTO U COYETaTEIbHOIO
CBOICTB CIIOKEHUS U YMHOKEHUS, PACIIPENETUTEIBHOIO CBOWCTBA YMHOKECHHUSI
1.2 OxpyrieHue HaTypajJbHBIX YHCENT
13 Jlenutenun M KpaTHble 4Hcia, HAMOONbIIMKA OOIIMN JAeAWTeNh W HauMEHbIlee

oOuiee kpatHoe. JlemTuMOCTh CyMMBI U TIPOU3BEICHUS




14

Jlenenue ¢ ocTaTKOM

2 Hpobu
21 OOBIKHOBEHHAass JIpoOb, OCHOBHOE CBOWCTBO JpoOM, COKpalleHHue IpoOei.
' CpaBHeHUE U yHIOPSAOYMBAHUE IpOOeit
29 Pemmenue 3a1a4 Ha HAXOXKACHHUE YACTH OT 1I€JIOTO U LIEJIOrO0 10 ero yacTu. J{poGHoe
' YHCJIO KaK Pe3yJbTaT JCICHUS
23 [IpencraBienue qecATUIHON APOOH B BUIE OOBIKHOBEHHOH JPOOU U BOZMOKHOCTh
' MIPEACTABICHHUS OOBIKHOBEHHOW JPOOH B BUJIE ACCATUIHOM
24 Hecsatuunblie 1poOu U MeTpudeckasl cuctema Mep. ApudmMeTHieckue 1eUCTBUs U
' YHCIIOBBIC BBIPAXKECHUS C OOBIKHOBEHHBIMH U JCCITHYHBIMH JPOOSIMHU
25 OtHomenue. JleneHne B JaHHOM OTHOWIEHMHM. Macmrad, mpomnopuus.
' [TpumeHneHue mponopIuil Mpy pelIeHUH 3a1a4
[TonsiTue mpoueHTa. Brruucienue mpoleHTa OT BEIHYMHBI U BETUYHHBI 10 €€
2.6 IPOLEHTY. BbIpaskeHue mpoLeHTOB IeCATUYHBIMU Jpo0simu. Pemienue 3anau Ha
MPOLEHTHI. BhIpakeHre OTHOLICHUS BEJIMYUH B MPOIIEHTAX
3 [TonoxxurenbHbIEC U OTPULIATEIbHBIC YHCITA
[TonoxxurenbHble W OTpuLATeNbHble uMcna. Llensle uyucna. Mopaynbs uucna,
3.1 reoMeTpuuecKkas HHTepHpeTanuss Monayis uyucia. M3o0paxeHue uucen Ha
KOOpAMHATHOM npsAMoil. UncnoBblie npoMexxyTku. CpaBHEHUE Uncen
3.2 Apudmerndeckue 1UCTBUS C TTOJIOKUTEIBHBIMUA U OTPUIIATEIILHBIMU YUCIIAMH
[TpsimoyronbHasi cucTeMa KOOpPAMHAT Ha IulockocTh. KoopaumHaTel TOYKM Ha
3.3 IJIOCKOCTH, abciucca u opauHata. [loctpoenne Touek U GUryp Ha KOOpAUHATHOU
IJIOCKOCTH
4 BykBeHHbIE BhIpaX)eHUs
[TpumeneHue OyKB JJi 3allUCH MAaT€MAaTUYECKUX BBIPAKEHUN U IPETIOKEHHM.
4.1 CaoiicTBa apupMeTndecKkux AeHcTBUil. ByKkBEeHHBbIE BBIpaXEHUS U YHCIOBBIC
MOJICTAHOBKHU. byKBEHHbIE PaBEHCTBA, HAX0X/IEHNE HEM3BECTHOTO KOMIIOHEHTA
42 ®opmyibl, OopMyIIbI IEPUMETPA U TUIOIIAIU IPSIMOYTOJIbHUKA, KBaJlpaTa, 00beMa
' napasuienienumnena u Kkyoa
5 Pelenne TekcTOBBIX 3a7a4
5.1 Pemenne TekCTOBBIX 33724 apu(METHUESCKIM CIIOCOOOM
5 Pemenue normueckmx 3amau. Pemenue 3amau mepeOOpoOM BCeX BO3MOMKHBIX
' BAPUAHTOB
Pemienue 3a1a4, cogepkainx 3aBUCUMOCTH, CBA3BIBAIOIIUX BETUYMHBI: CKOPOCTb,
53 BpEMsl, pacCTOSIHUE, 1I€Ha, KOJIMYECTBO, CTOUMOCTD, MPOU3BOAUTEILHOCTD, BPEMS,

00BeM pa6OTBI. EI[I/IHI/II_[BI HU3MCPCHUA: MACChl, CTOUMOCTH, paCCTOAHNA, BPCMCHH,
CKOpPOCTH. CBs3b MCXKAY CAMHUIaMU U3MCPCHUSA Ka)K)IOfI BCJIIMYHUHBI




Pemrenne 3aaa4, CBA3aHHBIX C OTHOMICHUEM, MPOINOPHHUOHAIIBHOCTBIO BCIWYHH,

5.4
IPOIIEHTAMH; peIlleHHe OCHOBHBIX 33]a4 Ha JPOOU U MPOLIEHTHI

55 Onenka ¥ TpUKUAKA, OKpyrjieHue pesynbrata. CocTaBieHHEe OyKBEHHBIX
' BBIPAKEHUM MO YCIOBUIO 3a/1a4H.

56 [IpencraBiaeHne nAaHHBIX € HOMOIIBIO Tabiauu U jauarpamM. CronOuatble
' auarpaMMel. YTeHHe KpYTrOBBIX MarpamMmm
6 Harmnsiinas reomerpust

6.1 Touka, nmpsmas, OTpe30K, Jyd4, yroj, JIOMaHas, MHOI'OYI'OJbHUK,
' YETBIPEXyTrOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTH, KPYT

6.2 B3anMHoe pacnosoxeHue IBYX MPsIMBIX Ha IUIOCKOCTH, MapajielibHbIE MPSMbIE,
' HEepIEHINKYIISPHbIE IPSIMbIE

6.3 W3mepeHue paccTosHUN: MEXIY IBYMs TOUKaMH, OT TOYKM 1O MPSIMOH, JJIMHA

MapIuipyTa Ha KBaJpaTHOU CETKe

6.4 H3mepeHue 1 MoCTpOEHUE YIJIOB € IOMOIIbIO TPAHCIOPTUPA

Buzasl TpeyrojbHHMKOB: OCTPOYTOJIBHBIA, IIPSIMOYIOJIBHBIN, TYIOYTOJIbHBIM,

6.5 . M
paBHOOEAPEHHBIH, PABHOCTOPOHHHIMA

YerslpexyroyibHuK. 1IpsMoOyroiapHuK, KBagpar: UCIOJIb30BAHUE CBOMCTB CTOPOH,

6.6 .
yIJIOB, IMaroHanei

N300pakeHne reoMeTpuyeckux (Uryp Ha HEJIMHOBaHHOW Oymare ¢
6.7 MCIIOJIb30BaHUEM LIUPKYJIs, IMHENKHU, YroJbHUKa, TpaHcnopTupa. [loctpoenus Ha
KJeTyaToil Oymare

6.8 ITepumeTp MHOTOYTOJIBHHKA

[Tonstue niomamu Gurypsl, eAMHUIBl U3MepeHus miomanu. [IpubnuxenHoe
U3MepeHHe MIomaan Guryp, B TOM 4ucie Ha KBaJApaTHOU CeTKe

6.9

6.10 |IIpubmmkeHHOE M3MEPEHHE JUIMHBI OKPY>KHOCTH, IIJIONIAN Kpyra

CumMeTpusi: LIeHTpasibHas, OoceBasi U 3epkaiibHas. [locTpoeHne cMMMETpPUYHBIX

6.11 {uryp

Harnsinaele mpencTaBieHUs O NPOCTPAHCTBEHHBIX (UTypax: Mapajulesenunes,
KyO, TNpu3Ma, NUpaMuaa, KOHYC, IWIMHIAp, map u cdepa. M3o0paxenue
6.12 |mpocrtpancTBeHHBIX GuUryp. [IpuMepsl pa3BepTOK MHOTOTPaHHUKOB, LMJIMHAPA U
koHyca. Co3aHue MoJienel IpoCTPaHCTBEHHBIX (puryp (n3 6Gymaru, IpoBOJIOKH,
IUTACTHJIMHA U IPYTHX MaTepUasoB)

[Tonsitne oOveMa, enWHHIBI U3MEepeHHus o0bema. OO0BEM MPSIMOYTOIBLHOTO

6.13
napauenenumnena, Kyoa

Tabmuua 11.4

[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHSI OCHOBHOM
o0OpasoBarenbHON TTporpamMmsl (7 Ki1acc)



Kon

IIpoBepsieMble peAMETHBIE PE3yJIbTaThl OCBOCHHSI OCHOBHOM

IIPOBEPSIEMOTO 00pa3oBaTesIbHOI MPOrpaMMbl OCHOBHOTO 0011Iero 00pa3oBaHUs
pe3yJibraTta
1 Yucna v BBIYKCICHUS
11 BrImonHATh, codeTass YCTHBIC M MHUCHMEHHBIC MPUEMBI, apu(dMETHICCKUE
' NEHCTBUS C pallMOHAIbLHBIMU YHCIIAMU
HaxomuTh 3Ha4YeHUS YHCIOBBIX BBIPAKEHUHN, MPUMEHSITH pasHOOOpa3HbIC
1.2 CrocoObl W TPUEMBbl BBIYUCIICHHS 3HAYCHHH APOOHBIX BBIPAKCHUH,
coJIepKax OOBIKHOBEHHBIC U IECATUIHBIE IPOOH
[Tepexoauth OT OAHOI (HOPMBI 3aMKUCH YHCENT K Apyrod (mpeoOpa3oBhIBATH
1.3 JECATUYHYIO JIpOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTH, B OECKOHECUHYIO JICCATUIHYIO POOb )
1.4 CpaBHUBATh U YIOPSAI0YMBATH PALIMOHAIBHBIE YUCIIA
1.5 OxpyrisTh yucna
BBITIONMHAT, TPUKUAKY W OICHKY pe3ylibTaTa BBIYHUCICHHUMA, OICHKY
1.6 3HAYEHUI YHMCIIOBBIX BBIPAKCHUN. BBIMOMHATH NEHCTBUS CO CTENEHSMU C
HATypaJIbHBIMH ITOKa3aTeIIIMU
17 [IpuMeHSTh TPU3HAKK  JCITUMOCTH, pPa3jOXKCHHE Ha  MHOXKHUTEIN
' HATypaJIbHBIX YUCEIl
Pemarbh mpakTHKO-OPHEHTHPOBAHHBIE 33a]]aul, CBSI3aHHBIE C OTHOLICHHEM
18 BEJIMYMH, MIPOMTOPIIUOHATEHOCTHIO BEJINYHH, POIICHTAMH,
' WHTEPIPETUPOBATh PE3YNbTAThl PEIIeHUs 3a7ad C Y4eTOM OTpaHUYCHHH,
CBSI3aHHBIX CO CBOMCTBAMHU PACCMATPUBAEMBIX OOBEKTOB
2 Anrebpanueckue BhIpaXKEeHUs
21 Hcnonp3oBath anrebpanveckyro TEPMUHOIOTHIO M CHMBOJIMKY, TPUMEHSATh
' ee B IIpolIecce OCBOEHHUs yueOHOro MaTrepuaia
29 HaxomuTh 3HaueHWS OYKBEHHBIX BBIPAKCHHHA TPH 3aJIaHHBIX 3HAYCHUSX
' HEepEeMEHHBIX
23 BremonHsaTe  mpeoOpa3oBaHUS  IIEIOTO  BBIPAXEHHS B MHOTOWICH
' MIPUBEJICHNEM TTOJO0HBIX CIAaraeMbIX, paCKPBHITHEM CKOOOK
24 BhITIONTHATE YMHOXKEHHE OJHOWICHa Ha MHOTOWICH W MHOTOWICHA Ha
' MHOTOYJICH, IPUMEHITHh (POPMYJIBI KBaJIpaTa CyMMBI U KBaJpaTa pa3HOCTH
OcCyIIecTBIATh Pa3NioKEHUE MHOTOUYJICHOB HAa MHOMKUTEIH C TMOMOIIBIO
2.5 BBIHECEHHUS 3a CKOOKH OOINEro MHOXHUTENs, TPYNIUPOBKUA ClaraeMblx,
MpUMEHEHUs (POPMYIT COKPAIIEHHOTO YMHOKEHUS
26 [TpumeHsTh MpeoOpa3oBaHKs MHOTOWICHOB JIUISI PEIICHHS PA3JIMIHBIX 33744

N3 MAaTCMATHUKH, CMCXKHBIX IIPECIMETOB, U3 peanLHoﬁ IMPAaKTUKH




Hcnonp30BaTh CBOMCTBA CTEMEHEW C HATypaJIbHBIMU TMOKA3aTEIsIMM IS

2.7 .
peoOpa3oBaHUs BEIPAKEHUI
3 YpaBHEHUS U HEPAaBEHCTBA
Pewars yMHENHbIE ypaBHEHUS C OJHOM NEPEMEHHOU, PUMEH IIpaBUia
3.1 1epexoAa OT MCXOJHOIO YpaBHEHHs K PaBHOCHIbHOMY emy. [IpoBepsTs,
SIBIISICTCS JI YUCIIO KOPHEM YpaBHEHHS
32 [TpuMmeHsTh rpaduuecKkue METOAbl PH PELICHUN JIMHEHHBIX YpaBHEHUH U
' UX CUCTEM
33 [TonOupars mpuUMepsl Map 4YKCEN, SBISIONIMXCS PEUICHUEM JHHEWHOTO
' YPaBHEHMS C IBYMsI IEPEMEHHBIMU
Crpouth B KOOPAMHATHOM IUIOCKOCTH IpaUK JMHEHHOrO YpaBHEHUS C
3.4 JIBYMsI TIEPEMEHHBIMH; TIOJIb3YSCh TpadUKOM, MPHUBOAUTH IPUMEPHI
peLIeHHs] YpaBHEHMUS
35 Pemate cucteMsl ByX JIMHEHHBIX YpaBHEHMH C JIByMs NEPEMEHHBIMHU, B
' TOM 4ucIie rpadpuyecku
CocTaBisiTh M peliarh JIMHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHMH IO YCJIOBHUIO 3a/1a4M, MHTEPIPETUPOBATh B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4M MOJIY4YE€HHbIN pe3ynbTarT
4 Koopaunate! u rpaduku. OyHkunn
N300paxarb Ha KOOPJMHATHOM MpPSIMOW TOYKH, COOTBETCTBYIOILKE
4.1 3aJJaHHBIM ~KOOpJIMHATaM, Jy4M, OTpPE3KH, HMHTEpBaJbl, 3alMChIBATh
YHCJIOBBIE TPOMEKYTKH Ha alNredpandeckoM si3bIKe
4.2 OTmeuaTs B KOOPAMHATHOM MJIOCKOCTH TOYKH I10 3a/JaHHBIM KOOPUHATAM
4.3 Crpouts rpaduku muHeiHbIX GyHKIMNA. CTpouTh Tpaduk GyHKIUHN y = |X]|
OnuceiBaTh C NOMOLIBIO (DYHKIMI HW3BECTHBIE 3aBUCUMOCTH MEXIY
4.4 BEJIMYMHAMU: CKOpPOCTb, BpPEMs, pacCTOSHUE, LEHYy, KOJNYECTBO,
CTOMMOCTb, TPOU3BOAUTENIHOCTD, BpeMsi, 00beM paboThI
4.5 HaxonuTh 3HaueHune (hyHKIMU MO 3HAYEHUIO €€ apryMeHTa
[ToHumathb rpaduueckuii cnocod NpeAcTaBiIeHUs U aHaIKW3a UH(OpMAIHH,
4.6 U3BJIEKATh U MHTEPIPETHPOBaTh MH(OpMalMIO U3 TpaUKOB peasbHbIX
IIPOLECCOB U 3aBUCUMOCTEN
5 BeposiTHOCTB 1 cTaTHCTHKA
Yurate uHOpMalMIO, NPEICTABICHHYI0 B TabiuIax, Ha AMAarpaMMax,
5.1 NPEJCTaBIATh JaHHbBIE B BUJIE TAOJIHUI, CTPOUTH TUarpaMMsbl (CTOIOMKOBBIE
(cronbuarkie) ¥ KpYroBbI€) IO MAaCCHBAaM 3HAYCHUM
59 OnucelBaTh W HMHTEPIPETUPOBATH pEajbHBIC YHCIOBBIE JaHHEIE,
' npeJCcTaBlIeHHbIe B Ta0NIMIIaX, HA TUarpaMMax, rpapukax
5.3 Hcnonb30Bath ISl OMMCAHUS JAHHBIX CTaTUCTUYECKHE XapaKTEPUCTUKH:




cpenHee apudmeTHUYecKoe, MeAuaHa, HaAWOOJbIIee W HaUMCHbIIIEE
3HAYCHH, pasMax

5.4

HMMeTrs mpexncraBiieHHE O CIy4alHOW W3MEHYMBOCTH Ha IPUMEpPAX LIEH,
(Gu3n4ecKux  BEIMYMH,  AHTPOINOMETPHUYECKUX  JaHHBIX,  HMMETh
IIPEICTABIICHUE O CTATUCTUYECKON YCTOMYMBOCTH

I'eomerpus

6.1

PacriosHaBaTh W3y4deHHBIC TEOMETpHYECKHE (UTYpBI, ONpenensiTh HX
B3aMMHOE PAaCIOJIOKEHHE, M300pakaTb TIeOMEeTpUYecKue (Urypsl,
BBITIOJTHATH YEPTEKH 110 YCIOBHIO 33a7aul. MI3MepsTh TMHEWHBIE U YTIIIOBbIE
BEIIMYMHEBI. PemiaTh 3ala4yd Ha BBIYMCIICHHUC JIMH OTPC3KOB U BCIMYHUH
yTJIOB

6.2

Jenate rpyOyr0 OLIEHKY JMHEHHBIX U YIJIOBBIX BEIWYUH IMPEAMETOB B
peasbHOM KU3HU, pa3MEpPOB NPUPOJIHBIX 00BEKTOB. Paznnuare pazmepbl
3TUX 00BEKTOB MO MOPSJIKY BEIUYUHBI

6.3

CTpOI/ITB YCPTCIKN K TCOMCTPUICCKHM 3aJiadaM

6.4

Ilonb30oBaTbcsd NPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIIOIb30BATh
NPU3HAKH W CBOWCTBA PAaBHOOEIPEHHBIX TPEYrOJbHHKOB IPHU PEIICHUU
3a1a4

6.5

[TpoBOIUTH JIOTUYECKHUE PACCYKICHHSI C UCTIOIB30BAHUEM T€OMETPHUYECKIX
TeopeM

6.6

ITonb30BaTbCs NMPU3HAKAMU PABEHCTBA NPSAMOYIOJIBHBIX TPEYIOJbHUKOB,
CBOMCTBOM MEIMAHBbI, IPOBEACHHOW K THUIIOTCHY3€ IPAMOYIOJIBHOIO
TPEYrOJIbHUKA, B PEIIEHUU T'€OMETPUYECKUX 3a1ad

6.7

OnpenensaTb NapajuIeIbHOCTh MPSMBIX C IOMOIIBIO YIJIOB, KOTOpHIE
oOpazyer ¢ HMMHU cekymas. Omnpenensrbs NapauieIbHOCTh TNPSAMBIX C
MOMOIIBI0 PABEHCTBA PACCTOSAHUM OT TOYEK OJHOM MPSIMOM JO TOYEK
JIpYrou npsMou

6.8

Pemiate 3agaun Ha kieTyaToit Oymare

6.9

HpOBO)II/ITI) BBIYHMCJICHUA W HAaXOAWUTh YHUCIOBBIC U 6YKB€HHI>IG 3HaA4YCHUA
YrJIOB B TCEOMCTPHUYCCKUX 3aJavdaX C HCIOJb30BAHUEM CYMMBI YTJIOB
TPEYIroJIbHUKOB U MHOT'OYT'OJIbHUKOB, CBOICTB Yrijos, O6p&30BaHHBIX npu
MepeccUYCHNn ABYX mapaJiliCJIbHBIX MPpAMBIX ceKymefI. Pemarsn
MPAKTUYCCKUC 3a/1a41 Ha HAXOKACHUC YITIOB

6.10

Bnaners moHATHEM T€OMETPUYECKOTO0 MECTa TOUEK. YMETh OMNpeelsiTh
OMCCeKTpUCy Yyrja M CEpeJUHHBI NEepHeHIUKYISIp K OTpPe3Ky Kak
reoMeTpUUYECKHEe MECTa TOUEK

6.11

DopMynMpOBATH ONPEAEICHUS OKPYKHOCTH U KPyra, XOpAsl U AUAMETPa
OKPY’KHOCTH, IIOJIb30BaTbCd MX CBOMCTBAMU. YMETb IIPUMEHATH 3TH
CBOMCTBA IIPU PEIICHHUH 3a/1a4

6.12

BraneTe nOHATHEM ONMMCAHHOW OKOJIO TPEYrOJIbHUKA OKPY/KHOCTH, YMETh
HaxoauTh ee ueHTp. [lonb3oBaThest (hakTaMM O TOM, YTO OMCCEKTPHUCHI




VIJIOB TPEYroJIbHUKA TEPECEKalTCsl B OJHOW TOYKE, M O TOM, YTO
CepeIMHHbIEC EPIEHANKYJIISIPBI K CTOPOHAM TPEYroJibHUKA MePEeCceKaloTCs B
OJTHOM TOYKE

BJ'Ia,I[eTB MMOHATHEM KacaTeIbHOM K OKPYKXHOCTH, ITIOJIb30BATHCA TGOpCMOfI (6]

6.13 NEepIEHINKYIIPHOCTH KacaTeIbHOM M paauyca, MPOBEACHHOTO K TOYKE
KacaHus
6.14 [Tonb30BaThcss  NPOCTEHIIMMH ~ TEOMETPHUYECKHMMH  HEPaBEHCTBAMH,
' NOHUMATh UX MPAKTUYECKHH CMBICIT
6.15 [IpoBOANTH OCHOBHBIE TEOMETPHYECKHE TOCTPOCHHS C TOMOIIBIO IIUPKYJIS
’ U JIMHEeUKH
Tabnuma 11.5
[TpoBepsiemble s1eMEHTHI coepkanust (7 Kiacc)
Kon [TpoBepsieMbIii 3JIEMEHT COACPIKAHUS
1 Yucrna v BEIYHUCICHUS

Jpo6u 0ObIKHOBEHHBIE U IECATUYHBIC, IEPEX0] OT OAHON (HOPMBI 3amKcH Apooeit
11 K apyroi. [loHsTHe pallnoHaIbHOTO YKcia, 3alUCh, CPABHEHUE, YIIOPSAI0UNBAHNE
palMOHAIBHBIX YHCEI

ApI/I(bMeTI/IquKI/IC JEUCTBUS C panrOHaJIbHBIMU YHCJIaMU. Pemenue 3agau u3

1.2 .
pearbHON MPaKTUKU Ha YacTH, HA IPOOH
13 Crenenb ¢ HaTypaJbHBIM IIOKa3aTeIeM: OIpeJeNIeHUue, IpeoOpa3oBaHHe
' BBIpa)KEHUI1 Ha OCHOBE ONPEIEICHNUs, 3aUCh OOIBLINX YHCE
14 [TpoueHTsl, 3anuch MPOLEHTOB B BUAE ApoOH U ApoOU B BUAE MPOLEHTOB. Tpu
' OCHOBHBIE 3a/1a4M Ha IIPOLICHTHI, PEILICHUE 3a/1a4 U3 pPeaIbHON PAKTUKH
15 IIpuMeHeHne MPU3HAKOB JEIUMOCTH, Pa3JIOKEHUE HA MHOXKUTEIU HATypaJIbHBIX

YHUCCII

1.6 PeanbHbIe 3aBUCUMOCTH, B TOM YHCJIE MIPsIMasi U 0OpaTHAs MPOMOPIIUOHATIFHOCTH

2 Anrebpanyeckue BbIpaKeHUs

21 IlepemeHHBIE, YUCIOBOE 3HAYEHHE BBIPAKECHHS C NepeMeHHOM. JlomycThmble
' 3HAYEHUS IEPEMEHHBIX

29 [IpencraBiaeHre 3aBUCUMOCTH MEXIY BeIWYMHAMH B BHIE (OPMYIIBIL.
' Beraucnenns no gpopmynam

2.3 [TpeoOpa3oBanue OyKBEHHBIX BBIPRXKEHUI, TOXKIECTBEHHO PAaBHbIE BBIPAYKEHUS

2.4 CBolicTBa CTENIEHU C HATYPAJbHBIM [10Ka3aTEIEM

OIIHOLIJ'ICHLI u MHorowicHel. CTeneHb MHOTOYJICHA. CJIO)KGHI/IG, BBIYHMTAHHC,
YMHOXCHHUE MHOTOYJICHOB

2.5




@opMyJbl COKPALIEHHOTO YMHOXEHHs: KBaJpaT CYMMBbl U KBaApaT Pa3HOCTH.

2.6
®opmyna pa3HOCTH KBaJpaToB. Pa3noxeHne MHOTOWIEHOB HA MHOKUTEIH
3 YpaBHeHuUs
31 VYpaBHeHHE, KOpEHb YypaBHEHHUsS, IpaBWJIa [peoOpa3oBaHUS YpAaBHEHMS,
' PaBHOCWJIBHOCTb YpaBHEHUH
3.2 JluHeitHOe ypaBHEHUME C OJHOM IIEPEMEHHOM, YHCIO KOPHEW JIMHEWHOIO
' YpaBHEHMsI, PELICHNE JINHEHHBIX ypaBHEHUH
33 CocraBneHue ypaBHEHUH IO YCIIOBHIO 3a/adM. PelieHue TEKCTOBBIX 3a1ad ¢
' IIOMOUIbIO YpaBHEHUI
3.4 JluneliHOE ypaBHEHUE C IBYMs IIEPEMEHHBIMH U €T0 rpaduk
CucreMa 1ByX JMHEMHBIX YpaBHEHUH C ByMs IepeMEHHBbIMU. PerieHue cucrem
3.5 ypaBHEHHMH crnocoOOM MOJCTaHOBKU. lIpumepsl pelieHHs TEKCTOBBIX 3afay C
IIOMOILBIO CUCTEM YPAaBHEHUI
4 Koopaunate! u rpaduku. OyHkunn
4.1 Koopaunara Touku Ha npssMon
42 YucnoBele MpOMEXYTKH. PaccTosHue Mexay IByMs TOYKaMH KOOPAWHATHOM
' IPSAMO
43 [IpssmoyronbHas cuctema koopauHat, ocu Ox u Oy. Abciucca 1 opaArHATa TOYKU
' Ha KOOPJMHATHOMU IJIOCKOCTH
44 [Tpumepsl rpacdukoB, 3amaHHbIX (opMynamu. UTeHue rpapuKOB peanbHBIX
' 3aBUCUMOCTEH
4.5 [Tonstue pynkuuu. I'paduk ¢pynxnun. CroiicTBa pyHKUINN
4.6 Jluneitnas pynkuus, ee rpaduk. I'papux pyHkmm y = [X|
4.7 ['padmueckoe pelnieHue JTMHEHHBIX YPaBHEHUI U CUCTEM JIMHEHHBIX YpaBHEHUM
5 BeposiTHOCTB U cTaTUCTHKA
[IpencraBieHue JaHHBIX B BHJE TaOnMll, Juarpamm, rpa@ukoB. 3aroyiHEHUe
51 TaOJIML, YTEHHE U TOCTPOEHHE JAuarpaMMm (CTOJOMKOBBIX (CTONOYATBIX) H
' KpYroBbIX). UTeHHne rpadMKoB peanbHbIX MporeccoB. M3Bnedenue nHpopmaiiu
U3 arpamMm U TabJuL, UCTIOIb30BaHUE U MHTEPIIPETALNS JaHHBIX
OnucarenpHass CTaTHCTUKA: cpenHee apudmernyeckoe, MeAMaHa, pa3Max,
5.2 HauOoJpIllee ¥ HauMEHbIlee 3HaueHHs HaOopa YHMCIOBBIX JaHHBIX. [lpumeps
CIIy4ailHON U3MEHYHUBOCTH
CrnyualiHblii 5KCTIEpUMEHT (OIIBIT) U ciyyaitHoe coObITHE. BeposTHOCTD 1 yacToTa.
5.3 Posib ManoBepOSITHBIX W MPAKTUYECKH JIOCTOBEPHBIX COOBITHH B NpHpOJE U B
oOuiectBe. MoHeTa U UTpasibHast KOCTh B TEOPUH BEPOSITHOCTEH
54 I'pad, BepmnHa, pedpo. Ctenenp BepunHbl. Ynciao pedbep u cymmapHas CTeleHb

BepunH. [Ipencrasnenue o cBsa3Hoctu rpada. Llenu u mukiel. [lytu B rpadax.




O6xon rpada (siinepoB myth). [IpencraBienne o6 opueHTHpOBaHHOM rpade.
Pemenue 3amau ¢ momoiisto rpagos

6 ['eomerpus

Hauanpupie nonsTus reomerpuu. Touka, mpsiMas, OTpPE30K, Jyd. YToia. Buuasl
6.1 yriaoB. BepTukanbHble M CMeXHbIE yribl. buccektpuca yria. Jlomanas,
MHOTOyrosibHUK. [lapamienbHOCTh U NEPIEHAUKYIIPHOCTD IPSIMBIX

6.2 Cummerpuunbie Gurypsl. OCHOBHBIE CBOWCTBA OCeBOW cuMMeETpuH. [Ipumepsl
' CUMMETPHUU B OKPYKAIOLIEM MUPE

6.3 OcHOBHBIE IOCTPOEHUS C IOMOILBIO LIUPKYJIS U JIMHEUKU. TpeyronbHUK. Beicora,
' MeauaHa, OMCCEKTpHca, X CBOHMCTBA

6.4 PaBHOOEnpeHHBII W PaBHOCTOPOHHHMM  TpEyroJibHUKH.  HepaBeHCTBO
' TPEYroJIbHUKA

6.5 CBolicTBa UM IpU3HAKU PaBHOOEIPEHHOro TpeyrojbHuKa. llpu3Haku paBeHcTBa
' TPEYTrOJIbHUKOB

6.6 CBoiicTBa M MNPU3HAKK NapaJUIeNbHBIX OpsAMbIX. CymMma YIJIOB TPEYroJIbHHKA.

Bremnue yrisl TpeyrojibHHUKa

[TpsimoyronbHbll  TpeyroiapHUK. CBONCTBO  MenMaHbl  MPSIMOYTOJIBHOIO
6.7 TPEyrojbHUKa, TMpPOBEIEHHOW K  rumoreHyze. [Ipu3Haku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSMOYTroabHBINA TPEYTONbHUK C YIJIOM B 30°

HepaBeHcTBa B TeOMETpUU: HEPABEHCTBO TPEYTOJIbHUKA, HEPABCHCTBO O JITMHE
6.8 JIOMaHO#, TeopemMa O OonblieM yriae U OONbIIeH CTOPOHE TPEYroJbHUKA.
[TeprieHaUKYIISIp ¥ HAKITOHHAS

6.9 I'eomeTpuyeckoe MecTo TOUEK. buccekTpurca yriia u CepeIMHHbIN NEPIEHIUKYIISAP
' K OTPE3KY KaK Fr€OMETPUUYECKUE MECTA TOUEK

6.10 OKpyXHOCTh U KPYT, XOp/ia U JUAMETP, X CBOMCTBA. B3auMHOe pacnoyioxeHue
' OKPYKHOCTH U nipsiMoil. KacaTenbHas U cexyIasi K OKpy>KHOCTH

OKPY)KHOCTB, BIIMCaAHHAasA B YTOJIL. BroucanHas u omnucaHHas OKPY’KHOCTHU

6.11
TPEYroJIbHUKA
Tabnuna 11.6
[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS OCHOBHOM
00pa3oBaTenbHON ITPOrpamMMBbl § Kiiacca
Kon [IpoBepsiemble TpeAMETHBIE PE3YIbTATHl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOTO 00IIIeTro 00pa3oBaHuUs
pe3ynbpTaTa
1 Yucna v BEIYHCICHUS
11 Hcnonp30BaTh HaYaIbHBIE MPEJCTABICHUS O MHOXKECTBE JIEHCTBUTEIBLHBIX
' qyucen s CpPaBHEHHs, OKPYIJICHHS W BBIYHCIEHUH, H300paxkarh




JICUCTBUTENIbHBIC YKCIIa TOYKAMU HAa KOOPJAUHATHOU MPSIMOi

[TpuMeHsTh MOHATHE apUPMETHUUYECKOTO KBAJPATHOI'O KOPHS, HAXOIMUTh
KBaJpaTHbIC KOPHH, UCIONb3YysSd TPU HEOOXOJUMOCTH KaJbKYJISATOD,

1.2 .
BBINOJIHATh NPe0Opa3oBaHUs BBIPAKEHHMH, COAEp)KalMX KBaJpaTHbIC
KOPHH, UCIIOJIb3ysl CBOMCTBA KOPHEHN
13 M cronp30BaTh 3amuc OOJIBIIMX U MAJIBIX YHCEJ C TIOMOIIBIO JECATUYHBIX
' npo0Oeit u creneHel yucna 10
2 AnrebpanuecKue BHIPAKCHUS
21 [IpuMeHATh TOHSATHE CTENEHU C LEIbIlM I10Ka3aTeleM, BbIIOJIHATh
' peoOpa30BaHus BEIPaXKEHUI, COAEPIKAIIMX CTEIIEHH C LIeIbIM [T0Ka3aTeIeM
BBINONHATE TOXKAECTBEHHbIE IPEOOPa30BaHMsI PAllMOHAIBHBIX BBIPAKECHUN
2.2 Ha OCHOBE IpaBWJI JIEMCTBUN HaJ MHOIOWIEHaMU U ainredpanyecKuMu
JIpOOSMHU
2.3 PackiaapiBaTh KBaIpaTHBIN TPEXUIECH HA MHOKUTEIN
24 [TpumeHsTh peoOpa30BaHus BIPAKEHUN I pellIeHHs Pa3IMYHbIX 3a1a4
' U3 MaTeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEaJIbHOM MPAaKTUKU
3 YpaBHEHUS U HEPAaBEHCTBA
31 Pemars nuHelHbIE, KBaApaTHbIE YPAaBHEHUS U PAllMOHAJIbHBIE YDABHEHMUS,
CBOJISILMECS K HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMS IIEPEMEHHBIMU
IIpoBoanTh IIpOCTENIINE UCCIIEIOBAHNS YPABHEHUN U CUCTEM ypaBHEHUH,
32 B TOM 4YHCI€ C TpUMEHEHHEM TpauuecKux MpeCTaBICHUN
' (ycTaHaBIMBaTh, UIMEET JIM YpaBHEHHE WJIM CUCTEMa yYpaBHEHUI pellieHus,
€CIIM UIMEET, TO CKOJIBKO, U IIpoyee)
[Tepexoautk OT cioBecHON (HOPMYTHPOBKHM 33aJauu K ee anredpanyeckon
33 MOJIEJM C TIOMOIIbIO COCTaBJIEHUSI YPAaBHEHUS WJIM CUCTEMbl ypaBHEHHII,
' MHTEPIIPETUPOBATh B COOTBETCTBMM C KOHTEKCTOM 3aJaud IOJyYEHHBIN
pe3yabTar
[IpyMeHsTh CBOMCTBa YHMCIOBBIX HEPABEHCTB JUIsI CPABHEHMSI, OLIEHKH,
34 pelaTe JMHEWHbIE HEPAaBEHCTBA C OIHOW INEPEMEHHOM M HX CHCTEMBI,
' JaBaTh rpa@UUecKy0 WLIIOCTPALMI0 MHOXKECTBA PELICHUI HEepaBeHCTBA,
CHUCTEMBI HEPABEHCTB
4 OyHKIIH
[ToHuMaTh M KCTIONIB30BaTh (PYHKIIMOHAIbHbIE MOHATHS U SI3bIK (TEPMUHBI,
4.1 CUMBOJINYECKHE O0O03HAueHUs), OMNPENeNATh 3HadeHHe (YHKIUU TI0
3HAYEHUIO apTyMEHTa, ONPeIeNIATh CBOMCTBA (DYHKIUH 110 €€ TpauKy
> . y = — — 2 — 3
4.9 Ctpouts rpaduku 31eMeHTapHbIX (PYHKINN BUJA: X y=X5,y=Xx%Yy

= |X|, onmMCchIBaTh CBOMCTBA YMCIOBON (DYHKIIUU 1O €€ TpaduKy




BeposaTHoCTh U cTaTHCTUKA

5.1

W3Bnekaty u mnpeoOpa3oBbIBaTh MH(GOPMALMIO, MPEICTABICHHYIO B BHJIE
TabNuI, auarpamm, TpaduKoOB, MPEACTaBIATh JaHHBIE B BUAC TaOIuII,
auarpamm, rpaukoB

5.2

OnwuceIBaTh aHHBIE C MIOMOIIBIO CTATUCTHUYECKUX IMOKA3aTesIei: CpeIHuX
3HaUEHUH W Mep pacceuBaHus (pa3Max, IUCIEPCUS U CTaHIAPTHOE
OTKJIOHCHHE)

5.3

HaxoauTs 4acTOTHI YUCIOBBIX 3HAYEHNH U YaCTOTHI COOBITHIA, B TOM YHCIIE
0 pe3yIbTaTaM U3MEPECHHUI 1 HaOI0IeHU I

5.4

HaXOI[I/ITB BEPOATHOCTHU CHy‘I&ﬁHBIX COOBITHH B OIIbITax, 3Hast BEPOATHOCTHU
SJICMCHTApPHBIX CO6LITI/II>'I, B TOM 4YHUCJIC B OIIbITaXx C pPaBHOBO3MOXHBIMU
OJIEMCHTApHBIMU COOBITUSIMU

5.5

Hcnonb3oBathk rpaduueckre MoJIeNu: AEPEeBO CIy4altHOIO 3KCIIEPUMEHTa,
Juarpammsl Diiiepa, 4yuciaoBast npsmas

5.6

OHGpI/IpOBaTI) MNOHATHUAMHU. MHOMXCCTBO, IIOAMHOXXCCTBO, BBIIIOJIHATDH
orcpanr Hald MHOXKXCCTBAMM: 06’LGI[I/IH6HI/IC, MNepeCCUYCHUC, NOIIOJIHCHHC,
NEPCUUCIIATE JIEMCHTBI MHOKCCTB, IIPUMCHATH CBOIMCTBA MHOXKECTB

5.7

Hcnonp3oBate rpaduyeckoe MmpencTaBlieHHe MHOXKECTB M CBS3EH MEXIY
HUMH JUIsI ONMCAHUs IPOLECCOB U SIBJICHUHM, B TOM YHUCIE MPU PEIICHUU
3a/1a4 U3 IpYyrux yueOHbIX IPEIMETOB U KypCOB

I'eomerpus

6.1

Pacno3HaBath OCHOBHEIC BUJbl YCTBIPCXYI'OJIbHHUKOB, HX 3JICMCHTEI,
MOJIb30BaThCS UX CBONCTBAMU IpH pCHICHUU I'COMCTPUICCKUX 3aa1

6.2

[IpumMeHsATh CBOMCTBA TOUKH MEpPECeUEHUs MEUaH TPEyroibHuKa (IeHTpa
MAacc) B PEIICHUH 33124

6.3

Brnaners noHATHEM CpeHEN IMHIY TPEyroJIbHUKA U TPANELUH, TPUMEHSTh
UX CBOWCTBAa MpH pELIEHUH TeoMmMeTpuyeckux 3anad. [lomb3oBarbes
Teopemoii daneca U TEOpEMON 0 MPOIOPLUOHAIBHBIX OTPE3KaX, IPUMEHSITh
UX JUIsl pEIIeHUs MPaKTUUYECKUX 3a]a4

6.4

[IpumeHsTh  TpU3HAKW  MOAOOUS  TPEYrojJbHUKOB B pEIICHUHU
FeOMETPUYECKUX 3a1a4

6.5

[Tons3oBatbess Teopemoil Iludaropa ans pemeHUss TeOMETPUUYECKHX U
npakTH4ecKux 3a1ad. CTpOUTh MaTeMaTHUECKYIO0 MOJENb B MPAKTUYECKUX
3a/1a4ax, CaMOCTOSITENIbHO JIe]aTh YEPTEK U HAXOAUTHh COOTBETCTBYIOIIME
JUTUHBI

6.6

Bnagerp mnoHATHSMU CHHYCa, KOCHHYCa M TaHTE€HCAa OCTpPOro yria
IPSIMOYTOJIBHOTO TpeyrojbHuKa. I1ob30BaThCcsl 3TUMM MOHATUSAMHU JUIS
peleHus: NPaKTUYECKUX 3a7a4

6.7

Boeraucists (pa3auaHbIMEA CTIOCOOAMU ) TIOIIA b TPEYTOIbHUKA U TUIOIIAIH
MHOTOYTOJBHBIX (DUTYp (TIOTB3YSCH, TJI€ HEOOXOIUMO, KATbKYISTOPOM).




[TpuMeHsTh MOoTy4YeHHbIE YMEHUS B MPAKTUUECKUX 3a/a4ax

Bnaners NOHATHAMM BIMCAaHHOTO M LEHTPAIBHOIO yIja, MCIOJIb30BaTh
6.8 TEOpPEMBI O BIMCAHHBIX YIVIaX, YIJIax MEXAY XOpAaMHU (CEKYIIMMH) U yIJie
MEXy KacaTeJIbHOM U XOPAOH IPU PEIIEHUU N'€OMETPUUECKUX 3a1a4

BJ'Ia,I[eTB IOHATHUEM OIIMCAHHOI'O YETBIPEXYIOJIbHHUKA, IPUMEHATH CBOMCTBa

6.9
OINKCAaHHOTO YETHIPEXYrOJIbHHUKA MTPH PELICHUH 33124
[TprMeHATH NOTy4YeHHbIE 3HaHUS HA IPAKTUKE - CTPOUTh MaTeMaTHUYECKHe
6.10 MOJENU JUIS 3a7ad peasbHOW JKM3HU M TPOBOAMTH COOTBETCTBYIOIINE
' BBIYUCIICHUSI C IPUMEHEHHUEM 10J100UsI U TPUTOHOMETPUH (IIOJIB3YACh, I/ie
HE00X0IUMO, KaJIbKYJIATOPOM)
Tabnuma 11.7
[TpoBepsieMble iI€MEHTHI coiep kaHus (8 Kitacc)
Kon [TpoBepsieMblii 37IeMEHT coJepKaHUs
1 Yucna ¥ BIYUCIECHUS
11 KBangpatHslii kopeHb u3 uucna. IloHatue 00 uppanMOHATIBLHOM 4YHCIIE.
' JecaTudnble MPpUOIMKEHNS UPPALMOHATBHBIX YHCEI
CpoiicTBa apu(METHYECKHX KBaApaTHBIX KOPHEH M WX MPHUMEHEHHE K
1.2 npeoOpa30BaHUIO0 YMCIOBBIX BBIPQKEHUH M BBIYMCICHUAM. JleHCTBUTENbHbIE
qrcia
1.3 Crenens C 1eJIBIM TTOKa3aTesieM U ee cBoicTBa. CTaHaapTHas 3alUCh YHCIIa
2 Anrebpanueckue BhIpaXKEHUS
2.1 KBanpaTHblil TpexuiieH, pa3jioskeHHe KBaIpaTHOTO TPEXUIeHa Ha MHOKUTEIN

2.2 Anrebpanueckas 1poob. OCHOBHOE CBOWCTBO anredpanyeckoi Apoou

2.3 CrnosxeHue, BBIMUTaHHE, YMHOXKEHHUE, IeTICHHE anre0pandecKux apooei

24 PanyonanbHble BIpaskeHUs U UX IpeoOpa3oBaHue

3 YPaBHeHI/IH 1 HECPABCHCTBA

KBanpatHoe ypaBHeHue, (opMyna KOpHEH KBaJpaTHOTO ypaBHEHHd. Teopema

31 Buera

3.2 Pemenune ypaBHeHUI, CBOAAIIUXCS K THHEHHBIM U KBaJIPATHBIM

3.3 [Ipocreiimue qpoOHO-pallMOHATIBHBIE YPAaBHEHHS

I'paduueckas nHTEpHpeTanyss ypaBHEHUH € JIByMs MEPEMEHHBIMH M CHCTEM
3.4 JVUHENHBIX YpaBHEHUN C JABYMs NepeMeHHbIMH. [IpuMepel pemieHust cucrem
HEJIMHENHBIX YPaBHEHUH C IBYMsI [IEPEMEHHBIMU

3.5 Pemienune TeKCTOBBIX 3a/au alreOpandeckuM crocoOoM




3.6

UucnoBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaBeHcTBO ¢ 0J1HOM TIEpEeMEHHOM
3.8 PaBHOCHJIBHOCTH HEPABEHCTB
3.9 JIuneiiHble HEpaBEHCTBA C OJHOW NTEPEMEHHON
3.10 |CucreMbl TMHEHHBIX HEPABEHCTB C OJTHON MEPEMEHHOMN
4 OyHKIHUH
41 [Tonstue Qynkiuu. O6IaCTb ONMpENENIeHNUsT U MHOXKECTBO 3HAYCHUH (YHKLUH.
' Crnioco0nI 3a1anust GyHKIHUN
4.2 I'padux dyakmuu. UteHue cBOMCTB GyHKIHH 110 €€ TpaduKy
4.3 [Tpumeps! rpadukoB QPyHKIIMIA, OTPAKAIOIINUX PeaTbHbBIE MPOIECCHI
44 OyHKIIMY, ONHUCHIBAIOIIME NPAMYI0 W OOpaTHYIO  IMPONOPLUOHAIBHEIC
' 3aBUCUMOCTH, HX Tpauku
45 OYHKINH Yy = X2, y= x3
4.6 Oyukiuun Y = VX, y=[X|
4.7 ['paduueckoe penieHue ypaBHEHUI U CUCTEM ypaBHEHUI
5 BeposiTHOCTB U cTaTUCTHKA
5.1 [IpencraBienue JaHHBIX B BUJIE TaOIUL, 1UarpaMm, rpaukoB
5 MHOXeCTBO, 3JIEMEHT MHOXKECTBA, TIOAMHOKeCTBO. Onepariuy HaJ MHOKECTBAMHU:
' 0o0beIMHEeHNE, TTepeceUeHUe, TOTIOIHEHNE
53 CpoiicTBa omepanuii HaJl MHOXXECTBAaMH: IEPEMECTUTENBHOE, COYETaTeNIbHOE,
' pacrpenenuTenbHOe, BKIIOUCHUS
54 Hcnonp3oBanue Tpaguyeckoro MPeACTaBICHUS MHOXKECTB /ISl  ONHCAHHS
' peabHBIX MPOLIECCOB U SBJICHUH, P pEILICHUH 3aj1au.
55 N3mepenue pacceuBaHus JaHHBIX. Jlucmepcus W cTaHAApPTHOE OTKIJIOHEHUE
' YHCIIOBBIX HAOOpOB. J[MarpamMMa paccenBaHus
OneMeHTapHble cOOBITUS ciydaiiHoro onbita. CirydaiiHbsle coObITUS. BeposTHOCTH
56 coObITuii. ONBITBI € PaBHOBO3MOXXHBIMH ~ 3JIEMEHTAPHBIMU  COOBITHSIMH.
' Crnyyvaiinelii  BbIOOp. CBsI3b  MEXAY MAaJOBEPOSTHBIMA W MPAKTUYECKH
JIOCTOBEPHBIMU COOBITUSIMHU B IIPUPOJIE, OOIIECTBE U HAyKe
HepeBo. CBolcTBa JI€pEBHEB: €AUHCTBEHHOCTh MYTH, CYIIIECTBOBAHUE BUCAYECH
5.7 BEPIINHBI, CBSA3b MEX/y YHCIIOM BEpIIMH U yrcioM pedep. [IpaBuio yMHOXKEHUS.
Pemrenue 3amau ¢ momonibio rpados
58 [IporuBonomnoxubie coObITHS. [[uarpamma Ditepa. O0beIMHEHNE U TIEpeCeUeHNe

coObITuil. HecoBMecTHbIe coObITHs. DOpMyIIa CI0KEHUS BEPOSITHOCTEN




5.9 VYcnoBHas BeposTHOCTb. [IpaBmiio ymHoxenus. HezaBucrumpie coObITHS

Hpe,I[CTaBJICHI/IC OKCIICPUMCEHTA B BUJEC ACPECBA. Pemenne 3aa4 Ha HaXOXICHUC

5.10 N N o
BEPOSATHOCTEH C IIOMOLBIO E€PEBA CIIYy4allHOrO SKCIIEPUMEHTA, AUarpamMm Diiepa

6 ['eomerpus

6.1 YerbipexyronpHuku. [lapamienorpamMm, ero npusHaku U CBOWCTBA

6.2 [IpssMmoyronpHUK, pOMO, KBaJpaT, MX MPU3HAKK U CBOMCTBA

6.3 Tpanemusi, paBHOOOKasi Tpamerus, ee CBOWCTBa W TIpu3Haku. [IpsMoyronbHas
' Tparneuus

6.4 Meron ynBoenusst Menuanbl. llenTpanbHas cummerpusa. Teopema Paneca u
' TeopeMa O MPOIOPIIMOHAIBHBIX OTPE3Kax

6.5 Cpennuie TUHUM TpeYrojbHUKA U Tpanenuu. LlenTp Macc TpeyronbHuKa

6.6 [Tonobue TpeyronbHUKOB, Kkodhduument mnomodbus. I[lpusHaku nomo0us
' TPEYroJibHUKOB. [IpuMenenre mogo0us pu peleHny MPakTUYECKUX 3a/1a4

6.7 @opMmynbl Ui MIIOMAAN TPEYTOIbHHKA, MapajienorpaMmma, pom0Oa u Tpaneuu

68 CsaoiicTBa ioniaieit reomerpudeckux puryp. OTHOIIeHHE TUIoIaAel 0 100HBIX

(uryp

6.9 Brpruncienue miom@aned TPEeyrojJbHUKOB M MHOTOYTOJBHMKOB Ha KJIETYATOMN
' Oymare

Teopema IIudaropa. Ilpumenenue Tteopembl Iludaropa mpu pemieHun
MPAKTUYECKUX 3a7a4

6.10

CuHyCc, KOCHHYC, TAHI'€HC OCTPOrO YyIJIa HPSMOYTOJBHOTO TPEYTrOJbHUKA.
6.11 |OcHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO. TpPUTrOHOMETpUUYECKHE (YHKIIUU
yrios B 30°, 45° u 60°

BrnucanHble M LEHTPAIBHBIE YIUIBI, YTOJ MEXKIY KacaTeJIbHOW U XOpJIOH. YTIUIbI
MEXIY XOpJAaMU U CEKyLIUMU

6.12

6.13 |BnucaHHBIE U ONMCAHHBIC YETHIPEXYTOJIbHUKH

6.14 B3aumHoe pacrnonoxenue AByx okpyxkHocted. Kacanuwe oxpyxHocredt. OOmiue
' KacaTeNbHbIE K ABYM OKPYXHOCTSIM

Taomuua 11.8

[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS OCHOBHOM
o0OpasoBarenbHON TTporpamMmsl (9 Kiacc)

Kon [IpoBepsieMbie TpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTenbHON MPOTrpaMMbl OCHOBHOTO 001IIeT0 00pa3oBaHuUs
pe3ynbTarta




Yucna ¥ BEIYUCIIEHUS

1.1

CpaBHI/IBaTI) " YIIOPAAO0YMBATE pallMOHAJIBHBIC U HPPAIUOHAIBHBIC YU CJIa

1.2

BrImmonaaTe apI/I(l)MeTI/ILIeCKI/Ie HeﬁCTBHH C panHoOHAJIbHBIMHU YHUCJIAMU,
CcoucTasd YCTHBIC W IIHCBMCHHBLIC TIPHUEMBbI, BBLIIIOJHATHL BBIYHUCICHUA C
HppaliOHAJIbHBIMHA YHUCJIaMHU

1.3

Haxonuth 3HaueHUs CTENEHEW C LENbIMU II0KA3aTelIIMU M KOPHEW,
BBIYUCIIATh 3HAYCHUS] YUCIIOBBIX BBIPAKEHUHN

1.4

OKpyrysiTh JEHCTBUTEIIBHBIE 4YMCJIA, BBIIOJHATH NPUKHUIKY peE3yJbTara
BBIYMCIICHUM, OLIEHKY YMCIIOBBIX BBIPAKEHUN

YpaBHEHMs U HEPABEHCTBA

2.1

Pewats MHENHbIE U KBAJApPATHBIC YPABHEHUS, YPAaBHEHUs, CBOJAIIMECS K
HUM, IPOCTeNIINEe APOOHO-PALlMOHAIbHbIE YPaBHEHHUS

2.2

Pemarb cuctembl IBYX JUHEHHBIX YpaBHEHUH C ABYMs NEPEMEHHBIMH U
CHUCTEMBI JIBYX YpaBHEHHU, B KOTOPBIX OJHO YpPAaBHEHHE HE SIBIIACTCA
JINHEHHBIM

2.3

Pemate TEeKCTOBBIE 3ajaud anreOpaMyeckuM CIOCOOOM C IOMOILBIO
COCTABJICHUS YPaBHEHHs WM CHCTEMBl JIByX YPaBHEHHH C JBYMs
[IEPEMEHHBIMU

2.4

IIpoBOaNTH ITpOCTENIINE UCCIIETOBAHNS YPABHEHUN U CUCTEM ypaBHEHUH,
B TOM YHCIIE C NMPUMEHEHHEM TpaHUuecKuX MpPEACTaBICHUN (Hampumep,
YCTaHABJIMBATh, UMEET JIN YPABHEHUE WIM CHUCTEMa YPAaBHEHUM PELEHUS,
€CJIM UMEET, TO CKOJIBKO)

2.5

Pemiate uHelHbIE HEpPaBEHCTBa, KBaJpaTHbIE HEPaBEHCTBA, M300paxarhb
pelIeHne HEpPaBEHCTB Ha YHUCIOBOW MPSIMOW, 3alUCBHIBAaTh pPELICHUE C
IIOMOILBIO CUMBOJIOB

2.6

Pemrate cucTeMBbl JTMHEHHBIX HCPAaBCHCTB, CHUCTCMbl HCPABCHCTB,
BKJIIOYAOMIUE KBAJAPaTHOC HEPABCHCTBO, H306pa)I(aTB PEIICHUC CHCTCMbI
HCPAaBCHCTB Ha YHCI0BOM HpﬂMOfI, 3allMCbIBATh PCHICHUE C TTOMOIIBIO
CHMBOJIOB

2.7

Hcrnonb30BaTh HEPABEHCTBA IIPU PEIICHUH Pa3JIMYHBIX 3a/1a4

DyHKIUHU

3.1

PacrioznaBath (QyHKIMM H3Y4eHHbIX BUIOB. Iloka3piBaTh cxemMaTHUeCKU
pacroyio’)keHre Ha KOOPAWHATHOM IIOCKOCTH rpaduKoB QyHKIMHA Buaa: y

=kx,y=kx+b, Y= ; Y = ax? + bx + ¢ B 3aBUCHMOCTH OT 3HAYECHUI

K03 (UIIMEHTOB, OMUCHIBATh CBOMCTBA (DYHKLINN

3.2

IToka3sIBaTh CXeMaTHUECCKHU PacIioJIOKCHHUE Ha KOOp}IHHaTHOﬁ IJIOCKOCTH

rpaduxkoB ¢yHKIUI BuUaa y=\/; , Y = |x| u ommceBaTh CBOiicTBa
byHKIMHA




CtpouTth 1 N300paXkaTh CXeMaTUUECKH TpaduKy KBaIpaTHIHBIX (DYHKITHIA,

3.3 . .
OTHCHIBATh CBOMCTBA KBAIPATHUHBIX (DYHKIUH 1O UX rpadukam
Pacno3naBare kBagpaTHuHylo (QYHKIHIO 10 QopMmyle, NPUBOIUTH
3.4 NpUMEPBl  KBaIpPAaTHUYHBIX (YHKIMA W3 peadbHOM IKU3HU, (PHU3UKH,
reOMETPHH
4 Apudmerndeckas 1 reOMETpUIECcKas IpOrpeccuu
41 Pacno3naBath apu(pMETHUECKYyl0 U TE€OMETPUYECKYI0 MPOTPECCHH IpU
' pa3HbIX CrIocobax 3agaHus
BbBIMONHATE BBIUMCIEHUS C HCIOJNB30BaHHEM (OpMya n-ro dieHa
4.2 apuMeTHUYeCKOil U TEeOMETPUUYECKOM Mporpeccuid, CyMMbI MEpPBBIX n
YJICHOB
43 N300pakaTh UICHBI IOCIEIOBATEIILHOCTH TOYKAMH Ha KOOPJMHATHOU
' TUIOCKOCTH
Pemarp 3amaum, cBsi3aHHBIE C YUCIOBBIMH IOCIIEOBATEILHOCTAMHU, B TOM
4.4 YyHuclie 33Jaud W3 pealbHOW KU3HU (C MCIIOJNIB30BAHMEM KallbKYJISATOpA,
U (PPOBBIX TEXHOJIOTHIN)
5 BeposTHOCTh U cTaTUCTHKA
W3Bnekatb M mpeoOpazoBbiBaTh HWH(GOPMALIMIO, TPEACTABICHHYIO B
5.1 pa3IMYHBIX HWCTOYHHMKAX B BHJE TaONMUI, JuarpamM, rpaduKoB,
MPEJICTaBIIATh JaHHBIE B BUJIE TaOJIHII, TUarpamm, rpagukoB
59 Pemarp 3amaun OpraHu3oBaHHBIM NEepeOOPOM BapHUAHTOB, a TaKXKe C
' UCTIOJIb30BaHUEM KOMOMHATOPHBIX IPABUI U METO/IOB
53 Hcnonb30BaTh onucarelbHble XapaKTEePUCTUKU JJISI MAaCCHUBOB YHMCIIOBBIX
' JAHHBIX, B TOM YHCJIE CPETHUE 3HAYCHHUS U MEPHI PACCEHBAHUS
54 HaxoauTe 9acTOTh 3HaYEHUI U 9YaCTOTHI COOBITHS, B TOM YHCJIE MOJB3YSICh
' pe3ysbTaTaMH IIPOBEACHHBIX U3MEPEHHI U HaOII0IeHUH
HaxoauTb BEpOSTHOCTH CIIydallHBIX COOBITHI B M3yYEHHBIX OIBITaX, B TOM
5.5 YHcie B OIBITaX C PAaBHOBO3MOXKHBIMH 3JI€MEHTAPHBIMH COOBITHUSIMH, B
CepusiX UCIBITAaHUM 10 MEPBOI0 ycIexa, B cepusx ucnblTanuii beprysnu
56 Hmetps mnpezicTaBieHHE O CIy4alHON BeIMYMHE W O pacHpeaeiIeHun
' BEPOSITHOCTEH
Nmetp mpencTaBieHHE O 3aKOHE OOJBIIMX YHUCENT KaK O MPOSBICHUU
5.7 3aKOHOMEPHOCTH B CIIy4yailHOH M3MEHYMBOCTH U O POJH 3aKOHA OOJBIINX
YHUCeN B IPUPOJIC U OOIIECTBE
6 ['eomerpus
3HaTh TPUTOHOMETPUYECKHE (YHKIHMU OCTPBIX YIJIOB, HAaXOAMTh C HX
6.1 MOMOIIIFI0  PAa3JIMYHBIE  3JEMEHTHl MPSIMOYTOJIBHOTO  TPEYrOJbHUKA

("pewieHue MPSIMOYTOJIBHBIX TpeyrojibHUKOB"). Haxomute (¢ MOMOIIbIO
KaJIbKYJISTOPA) JUIMHBI U YTJIBI JUI HETaOJIMYHbBIX 3HAUeHUH




6.2

[Tonb30BaTbes dhopmynamu MIPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUUYECKUM TOXKACCTBOM JJIsl HAXOKJIEHUSI COOTHOIICHUM MEXTY
TPUTOHOMETPUUECKUMHU BETMUYUHAMU

6.3

Hcnonb30BaTh TEOpEMbl CHHYCOB M KOCHHYCOB JUISI HaXOXXICHHS
pa3jMuYHBIX D3JIEMEHTOB TpeyrosiibHUKa ("pelieHue TpeyrojbHUKOB"),
HOPUMEHSATh UX MIPU PELICHUH T€OMETPUUECKUX 3a7a4

6.4

Branerp TMOHATHAMHU TpeoOpa3oBaHHs TOJOOMS, COOTBETCTBEHHBIX
aJIeMEeHTOB TON00HBIX ¢uryp. Ilomb3oBatbest cBoWcTBaMU TOH00US
NPOU3BOJILHBIX (UTYp, YMETh BBIYHCIATH JJIMHBI U HAXOIUTh YIIIBI Y
nonoOupix uryp. IlpuMeHsATH CBOWMCTBA MOAOOWS B TMPAKTHUECKUX
3ajayax. YMETh NMPUBOJIUTH MPUMEPHI MOJOOHBIX (UTYP B OKpYIKaIOIIeM
MUpE

6.5

[Tonb30BaThcs TeopeMaMH O MPOU3BENEHUU OTPE3KOB  XOpA, O
IIPOU3BEIEHUHU OTPE3KOB CEKYILUX, O KBaJpaTe KacaTeIbHON

6.6

[Tonp30BaTbCsi BEKTOPAMH, MOHUMATh X TEOMETPUUYECKUH U (PU3HUECKUIt
CMBICJI, IPUMEHATh UX B PEILICHUU I'€OMETPUUECKUX U (PU3NYECKHX 3a/1ady.
IIpuMeHATh CKaJIIpHOE NMPOU3BEACHUE BEKTOPOB JUISI HAXOXKICHUS UIMH U

yTJIOB

6.7

ITonp3oBaThCs MCTOJAOM KOOpAWHAT Ha INNIOCKOCTH, IMPHUMCHATL €ro B
PCIICHHUU I'COMCTPUYCCKUX U MTPAKTUYCCKUX 3a1a4

6.8

Bitazers NOHATHAMU MPABUILHOTO MHOIOYTOJIbHUKA, JJIMHBI OKPY’KHOCTH,
JUIMHBI JIyTM OKPYKHOCTH W PaJUaHHOM MEphl YIVIA, YMETb BBIYUCIIATH
IUIOIIAAb Kpyra M ero 4vacted. IIpuMeHsATh IOJydYeHHBIE YMEHHUS B
IIPAKTUYECKUX 3a7a4ax

6.9

HaxonuTh ocM WM LEHTPHl CUMMETPUU (GUTYp, MPUMEHSTH JABHIKEHHS
IJIOCKOCTH B IPOCTEHIINX CIIydasx

6.10

[TpuMeHSTh MOTydYeHHBIC 3HAHUS HA IPAKTHUKE - CTPOUTHh MaTeMaTHYeCKHe
MOJENU JUIs 3a7ad peaqbHOW JKM3HU M TNPOBOAMTH COOTBETCTBYIOIINE
BBIYUCIICHHSI C IPUMEHEHHEM MOJI00MS ¥ TPUTOHOMETPHUYECKUX (DYHKIIMA
(MOJIB3YSCh, I7Ie HEOOXOUMO, KAJIBKYJIITOPOM)

Tabmuma 11.9

[TpoBepsiemble y1eMEHTHI coiepkanust (9 kiacc)

Kon

HpOBepHeMLIﬁ QJICMCHT COACPIKAHUSA

Yucna ¥ BEIYUCICHUS

11

PanmonanbHple yuCla, UppalMOHAJIbHBIE YHCIA, KOHEYHbIE U OECKOHEUHbIE
JECSITUUHBIE TPOOH

1.2

MHOXecTBO NEHCTBUTENbHBIX YHCEN, IEHCTBUTENIbHbBIE YUCIa KaK 0ECKOHEUYHbIE
JiecATUYHbIe po0H. B3auMHO 0JTHO3HAYHOE COOTBETCTBUE MEXKAY MHOMXKECTBOM
JIEMCTBUTEIIBHBIX YMCENI U KOOPAMHATHON NpsAMoi. CpaBHEHUE AEMCTBUTENBHBIX




YHUCCII

1.3 Apudmernueckre IeiCTBUS C NEHCTBUTEIILHBIMU YHCIaAMU
W3mepenus, npubnmxeHus, oueHKU. Pa3mepbl 0O0bEKTOB OKPYXKAIOLIETO MUPA,

14 JUIMTENILHOCTh TPOIIECCOB B OKpyXaromeMm wmupe. llpubnmkeHHoe 3HavYeHUE
BEJIMUMHBI, TOYHOCTh mpubnmxeHus. OxkpyriaeHue uyucen. [Ipukuaka u oneHka
pPEe3yJIbTaTOB BBIYMCIIEHUM

2 VYpaBHEHUS U HEPABEHCTBA

2.1 VYpaBHEHUSs ¢ OAHOM ITEpEMEHHON

2.2 JIuneitnoe ypaBHeHue. Penenue ypaBHeHUH, CBOJIAIIUXCS K TUHEUHBIM

2.3 KBanparnoe ypaBHeHue. Pemienue ypaBHeHU, CBOAAIIUXCS K KBAaAPaTHBIM

24 BI/IKBa,Z[pleHOG ypaBHeHue. [IpumMeps! perienust ypaBHEHHI TpeThel U YeTBEPTOM
CTETICHEH Pa3oKeHUEM Ha MHOKUTEIN

2.5 Pemenne npoOHO-paIiOHANIBHBIX YpaBHEHHHA

2.6 CucreMsl ypaBHeHUH

2.7 YpaBHeHHe ¢ ABYMS NIEPEMEHHBIMH U €ro rpaduk

2.8 Pemenue cuctem IByX TUHEHHBIX YPaBHEHH C ABYMS IIE€PEMEHHBIMU

29 PemeHUI/Ie CUCTEM JABYX YpaBHEHMH, OJHO M3 KOTOPBIX JHHEWHOE, a Ipyroe -
BTOPOU CTETIEHU

2.10 |I'paduyeckas nHTEpHpETAHS CUCTEMBI YPAaBHEHUH C IBYMS NIEPEMEHHBIMH

2.11 |Pemenue TEKCTOBBIX 3aJ1a4 alreOpandecKuM Criocooom

2.12  |YwucnoBble HEPABEHCTBA U UX CBOWCTBA

2.13  |PemeHue TMHEHHBIX HEPABEHCTB C OJJTHON MEPEMEHHOMN

2.14 | PemeHue cUCTEM JIMHEHHBIX HEPABEHCTB C OHOM IepeMeHHON

2.15 | KBasapaTHble HEpaBEHCTBA

216 I'padguueckass MHTEpHpeTansi HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
TIepEMEHHBIMH

3 OyHKIUU

31 KBagpatnunas ¢yskiusa, ee rpaduk u cBoictBa. [lapabosa, KOOpAWMHATHI
BEPIINHBI 1apadoibl, 0Cb CHMMETPUH MapadoIbl

3.2 I'padukm pynknmii y = kx, y = kx + b u ux cBoiicTBa

3.3 —

Ipapuku Gynxiuiit Y = ¥ y = X3 1 ux cBoiicTBa




34 I'paduku Gynkiuit Y =+ X, y = [X| 1 ux cBOMCTBa
4 UYucnoBble NOCIEA0BATENBHOCTH

41 Omnpenenenne U crocoObl 3aJaHus YUCIOBBIX IOCIEA0BATEIBLHOCTEH. 3anaHue
' II0CJIEI0BATEIBHOCTH PEKYPPEHTHOM (hopMysoit 1 popMyIioil n-ro wieHa

492 Apudmernueckas nporpeccus. Dopmyiasl n-ro 4jaeHa apupMeETHYECKOH
' IIPOIPECCUH, CYMMBI IIEPBBIX N WIEHOB

43 I'eomerpuyeckas mnporpeccus. @PopMyssl nN-ro  4jaeHa I'E€OMETPUYECKON
' IIPOrPECCUH, CyMMBI IIEPBBIX N YWICHOB

44 N3o0pakeHue 4ieHOB apu(phMETUUECKOU U TE€OMETPUUECKOU TPOTrPECCHil TOUKaMHU
' Ha KOOPJMHATHOM IIOCKOCTH. JINHENHBIN U SKCIIOHEHIIUAIbHBIA POCT

4.5 CJ10KHbI€ TPOLEHTHI
5 BepoATHOCTB U CTaTUCTHKA

[IpencraBiaeHue AaHHBIX B BUJE TaOJUL, AuarpaMm, rpaMKoB, HHTEPIIpETaLHs
5.1 naHHbIX. UTeHWEe W TOCTpOeHWe TaOiuI], AuarpamM, TpaduKoB IO peaJbHBIM
JaHHBIM

5.2 [TepecTanoBku u pakTopuan

5.3 CoueTtaHus U YUCIIO COUYETaHUN

5.4 Tpeyronsauk [Tackans. Pemenue 3a1au ¢ UCronb30BaHUEM KOMOMHATOPUKH

55 ['eomerpuueckast BeposATHOCTh. CirydaiiHblii BbIOOp TOUKM ©3 (GUTYpH Ha
' IUIOCKOCTH, U3 OTPE3Ka U U3 1yTU OKPYKHOCTH

5.6 Hcneitanue. Ycnex u Heynada. Cepust HCIIBITAaHUH 10 IEPBOTO ycIexa

57 Cepust ucnelTanuii beprymnu. BeposiTHocTH cOOBITUH B CepuUM HUCHBITAHUH
' bepnymn

5.8 CrnyuaiiHas BeJIMUMHA U paclpeziesieHue BeposiTHOCTEN

59 Marematuueckoe oxkugaHue u - gucnepcus. Ilpumepsl MareMaTH4ecKoro
' OKHUJaHUS KaK TEOPETUYECKOIO CPEIHETO 3HAYCHMS BEINYMHBI

510 MaremaTtnueckoe 0’)KkUJaHUE U AUCTIEPCHS CIIy4allHOM BEJIMYHHBI "UHCIIO YCIIEXOB
' B cepuu ucneltanuit bepuymmn"

511 [Tonsitue o 3akoHe OonpIMX uwncen. M3mMepeHHe BEpOSTHOCTEH C MOMOIIBIO
' yacToT. Posb 1 3HaueHue 3aKoHa OOJIBIIMX YUCEN B IPUPOJIE U 00IIecTBE
6 ['eomerpus

6.1 Cunyc, kocunyc, Tanreic yrioB ot 0 o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
' TOXJeCTBO. POPMYJIBI IPUBEAECHUS

6.2 Pemenune TtpeyronbHukoB. Teopema KOCMHYCOB M Te€OpeMa CUHYCOB. Pemienue

MPAKTUYCCKUX 3aJ]a4 C UCITOJIb30BaAHUEM TCOPEMEBI KOCMHYCOB U TCOPEMBI CHHYCOB




6.3 [IpeoOpazoBanue mogobus. [Togodrue cOOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 MPOU3BEACHUH OTPE3KOB XOPJI, TEOPEMBbI O MPOU3BEIACHUH OTPE3KOB
' CEKYIIUX, TeOpeMa O KBaJpare KacaTeJIbHOU
Bexkrop, nnuHa (MOAysb) BEKTOpA, COHANIPABICHHBIE BEKTOPHI, IPOTHUBOIOI0XKHO
6.5 HaIlpaBJIECHHBIC BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB,
' omepanuu Haj BekTopaMu. Pa3zjokeHue BeKTopa MO JABYM HEKOJUIMHEApHBIM
BEKTOpaM
6.6 Koopaunarsl Bektopa. CkansipHOE NPOU3BEICHUE BEKTOPOB, NMPUMEHEHUE IS
' HAXO0KJICHUS JIJTUH U YTJIOB
JlekapToBbI KOOpAWHATHI HA TUIOCKOCTH. YPaBHEHUS MPSMOH U OKPYKHOCTH B
6.7 KOOpPJIMHATAX, MEPECCUCHUE OKPYKHOCTEH M MPSIMbIX. MeToJl KOOpAUHAT U €Tro
MIPUMEHEHUE
6.8 [IpaBHIIbHBIE MHOTOYTOJIBHUKHI
6.9 Jnuna okpyxkHoctu. ['pagycHas u paguaHHas Mepa yria, BBIYUCIEHUE JUIUH YT
' OKPY’KHOCTEHN
6.10 |IImomanp Kpyra, CEKTOpa, CErMEHTA
6.11 JIB>KeHUsST TUIOCKOCTM M BHYTpPEHHUE CUMMeETpun Guryp (deMeHTapHbIe
' npeacrasienus). [Tapamiensubiii neperoc. [ToBopot

146.9. JIns npoBeeHNsT OCHOBHOTO TOCYIapCTBEHHOTO SK3aMeHa 110 MaTeMaTuke (aajiee -
OI'D mo MaremaTuke) MCHONB3yeTcsl MepedeHb (Koau(dukaTtop) MpoBepsieMbIX TpeOOBaHUH K
pe3yjibTaTaM OCBOEHHUS OCHOBHOW 0O0pa3oBaTeIbHOM MpOrpaMMbl OCHOBHOTO  OOIIEro

06pa3OBaHI/I$I H DJICMCHTOB COACPIKAHUA.

Tabmuma 11.10

[Tposepsiembie Ha OI'D o MaTeMaTuke TpeOOBaHUS
K pe3yJbTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTENIbHOM MpOTrpaMMbl
OCHOBHOT0 00ITIeT0 00pa3oBaHUs

Kon
MIPOBEPSIEMOTO | OCHOBHOM 00pa30BaTEIbHOM MPOTPaMMBI OCHOBHOT'O 0011IeT0 00pa3oBaHuUs
TpeGOoBaHUS Ha ocHOBe PI'OC

HpOBepﬂeMLIe Tpe60BaHI/I}I K IPpEAMETHBIM PE3YyJIbTaTaM OCBOCHU

1

YMeHue onepupoBarh MOHATUAMU: MHOXKECTBO, IIOJAMHOXKECTBO, OIlEpaliui
HaJ MHOXKECTBaMH; yMEHHE ONIEpUPOBATh MOHATUSAMU: Ipad, CBSI3HBIN rpad,
JIepeBO, LIUKII, IPUMEHATh UX IIPU PELICHUH 3a1a4; YMEHUE UCIIOJIb30BaTh
rpadguyeckoe TNPEACTABIEHWE MHOMXECTB [UIS ONUCAHMSI pealbHbIX
IPOIIECCOB U ABJICHUH, IPU PEIICHUH 3aj1a4 U3 IPYTUX YUEOHBIX ITPEIMETOB

YMenue OIICpHUPOBATH TIOHATUAMU: OIPCACICHUC, AKCHMOMa, TCOpCMa,
J0Ka3aTCIbCTBO, YMCHUC pacrio3HaBaTb HCTUHHBIC u JIOKHBIC
BBICKA3bIBAHUA, TMPUBOAWUTL MNPUMCPBI W KOHTPIPUMCPBI, CTPOUTH
BBICKA3bIBAHUA U OTPULIAHUA BBICKA3bIBaHUH




YMeHue omnepupoBaTh MOHATHSAMHU: HATypallbHOE YHCIO, IPOCTOE U
COCTaBHOC YUCIIO, ACTIUMOCTDb HATYPAJIbHBIX YUCCII, IPU3HAKU NCIIUMOCTH,
LeJI0€ YUCIIO0, MOAYJIb YKcia, OOBIKHOBEHHAs IpOOb U JIECATUUHAS ApOOb,
CTaHJIAPTHBIA BUJ YMCJIA, PAUMOHAIBHOE YHCIIO, HPPALUOHAIBHOE YHCIIO,
apuMeTHuyecKuil KBaJpaTHBIM KOPEHb, YMEHHUE BBINOJHATH JIEUCTBUS C
qucjiaMy, CpaBHHUBATbL U YHNOPAAOYUBATH YUCIIA, MPCACTABIIATH YKUCIIa Ha
KOOPJIMHATHOM MPSMOMW, OKPYIJIATh YMCIIA; YMEHHE JAeNaThb NPUKUIAKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBaTh MMOHATHSMH: CTEIEHb C LEJIbIM II0Ka3aTeseM,
apuMeTHuyecKuid KBaJIpaTHBI KOpEHb, MHOTOWIEH, airedpanyeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHOH cTeneHu Ooblie
€IMHMIIBI; YMEHHUE BBIMOJIHATH pacdyeThl mo (opMyliaM, IpeodpazoBaHus
HENbIX, TPOOHO-PAIIMOHAILHBIX BBIPAKEHUN M BBIPAKCHUU C KOPHIMH,
pa3joKeHue MHOTOUJIeHa Ha MHOXKUTENH, B TOM YUCIIE C UCIOIb30BAHUEM
(dopMyI pa3sHOCTH KBaJIpaTOB U KBaJpaTa CyMMbI H Pa3HOCTH

YMeHHe OnepupoBaTh MOHATHAMHU: YHCIOBOE PABEHCTBO, YPABHEHHUE C
OJIHOM IIEPEMEHHOM, YHCII0BOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM;
YMEHME pellaTh JIMHEWHblE W KBaJpaTHbIE YpaBHEHHs, JpPOOHO-
palyOHaIbHbIE YPABHEHHUS C OJIHOM IEPEMEHHOM, CHCTEMBI ABYX JTMHEINHBIX
yYpaBHEHHIA, TMHEWHBIE HEPABEHCTBA U IX CUCTEMBI, KBaJ[paTHBIE U IPOOHO-
paloOHalIbHbIE HEPABEHCTBA C OJHOM IIEPEMEHHOH, B TOM 4MCIE IIPH
peleHun 3a4ad U3 JIPYrux IPEAMETOB M INPAKTHYECKUX 3a]a4; YMEHUE
MCIIOJIb30BaTh KOOPAMHATHYIO NPSAMYI0 M KOOPAMHATHYIO IUIOCKOCTH IJIS
M300paXeHUs! pelIeHU ypaBHEHUHN, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMHU: (PYHKIUSA, TpapuK (QYHKIUH, HYIH
(GyHKLINH, MPOMEXYTKH 3HAKOIOCTOSHCTBA, IMPOMEXYTKH BO3pPACTaHHUS,
yObIBaHUs, HauOoOJbIIeE W HAMMEHbLIEe 3HAYCHHS (DYHKIUH, YMEHHE
ONEpUpPOBaTh MOHATUAMU: TIpsAMas MPONOPLHOHAIBHOCTb, JIMHEWHAs
¢GyHKIMA, KBaApaTHuHas (QyHKUUS, oOpaTHas MPONOPLUUOHAIBLHOCTb,
napabosna, runep0osa; yMeHUe CTPOUTh Ipaduku QYHKIMHA, HCIOIb30BATh
rpaduku Ui onpeieNeHus CBOMCTB IPOLIECCOB W 3aBUCUMOCTEH, IS
peleHus 3ajad M3 APYruxX Y4eOHBIX MPEIMETOB U pPEalbHOM KU3HU;
YMEHHE BbIpaKaTh GOpMyJIaMU 3aBUCUMOCTH MEXAY BEIMUNHAMU

YMeHue oneprupoBaTh MOHATUSAMU: MOCIIEI0BATEIBHOCTD, apUpMeTHYeCKas
U TeoMeTpuYecKass NpPOrpeccMd; YMEHHE HCIOJb30BaTh CBOICTBa
NocJe0BaTeNbHOCTEN, (OPMYIIBI CYMMBI M OOIIETO YjieHa MpPU PelIeHUun
3aja4, B TOM YHUCIIE 3a7ay M3 JAPYrMX y4eOHBIX NMPEIMETOB U peabHOM
KHU3HU

YMeHue pemarth 3a7aui pa3HbIX TUIOB (B TOM YHUCIIE HA IPOLEHTHI, J0JIU U
4yacTH, ABM)KEHHE, padoTy, IEHY TOBApOB U CTOMMOCThH MOKYIIOK M YCIYT,
HAJIOTH, 3a/a4d U3 OOJIaCTH YNPABJICHUS JHUYHBIMH W CEeMEWHBIMU
(¢uHaHCaMM); YMEHUE COCTABIIATh BHIPAKEHHUS, YPABHEHUSI, HEPABEHCTBA U
CHUCTEMBI 110 YCIOBHUIO 3aJa4M, MCCIIEJ0BaTh IIOJYYEHHOE PELICHUE WU
OLICHUBATh MPaBAONOI00HOCTh MOJYYEHHBIX PE3YJIbTaTOB

YMeHue onepupoBarh NOHIATUSIMU: (QUTYpa, TOUKA, OTPE3OK, MpsMasi, JTyd,
JOMaHasl, YroJ, MHOTOYTIOJIbHHUK, TPEYrOJIbHUK, PpaBHOOEIPEHHBIH U
PaBHOCTOPOHHUI TPEYTOJIBHUKH, IPSIMOYTOJIbHBIN TPEYTOJIbHUK, MENAHA,




OuccexTpuca " BBICOTA TPEyroJbHHUKA, YETBIPEXYTOJIbHIK,
napajjienorpaMM, — poM0,  IpPSAMOYTOJNBHHK,  KBaapaT,  Tpamlelus;
OKPYXHOCTb, KpYI, KacaTejbHas; 3HAKOMCTBO C HPOCTPAHCTBEHHBIMU
¢urypamu; yMeHue pemarh 3a1a4i, B TOM YHCIE U3 TIOBCEAHEBHOM KHU3HH,
Ha HaXO0XKJCHHE T'€OMETPHUYCCKHX BEJIMYMH C NMPHUMEHEHHEM H3y4YCHHBIX
CBOWCTB puryp u pakroB

10

YMeHue omnepupoBaTh IOHATHSAMHU: PABEHCTBO (QHUTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapauIeIbHOCTh U MEPHEHIUKYISPHOCT MPSIMBIX, yroJl
MEXTy MPSIMBIMH, TIEPIICHINKYISIP, HAKIOHHASA, IPOEKIHS, Togooue puryp,
NOJO0OHBIE TPEYTrOJIbHUKH, CHMMETPHSI OTHOCHTEIBHO TOYKH M TIPSIMOIA;
YMEHHE paclo3HaBaTb pPaBEHCTBO, CHUMMETPHIO W mojpodue uryp,
HapauIeIbHOCTh U EPIEHANKYISIPHOCTD MPSIMBIX B OKPYKAIOIIEM MHPE

11

YMeHue ornepupoBaTh MOHATHSAMU: JIJIMHA, PACCTOSHHUE, Yo (BEIHMYMHA
yrila, CHHYC U KOCUHYC YTJIa TPEYroJIbHUKA), TUIOLIab; YMEHUE OLIEHUBATh
pa3Mepbl IIPeIMETOB U 00BEKTOB B OKPY’KAIOIIEM MUPE; YMEHUE IPUMEHSITh
dbopMysIbl IEPUMETPA U TUIOMIAJAN MHOTOYTOJIBHUKOB, JUJIMHBI OKPY>KHOCTH
U IUIOIIAIU Kpyra, o0beMa IpsMOYTOJIbHOTO Mapasliesenurena; yMeHue
MPUMEHSTH MPU3HAKA PABEHCTBA TPEYTOJIHbHUKOB, TEOPEMY O CYMME YTJIOB
TpeyroiabHuka, Teopemy Iludaropa, Tpuronomerpudeckue COOTHOLICHHS
JUISL BBIYMCIICHUS JJIMH, PACCTOSHUM, IO

12

YMenue u3zo0paxarb IUIOCKHE  (urypel M MX ~ KOMOUWHAIMH,
IPOCTPAHCTBEHHbIE (GUIYphl OT PYKH, C TOMOLIBI YEPTEXKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB 10 TEKCTOBOMY WJIM CUMBOJIBHOMY
OIHCaHMIO

13

YMeHue onepupoBarh MOHATHAMU: IPSIMOYIOJIbHAsS CHCTEMa KOOPAUHAT;
KOOPJMHATBI TOYKH, BEKTOP, CYMMa BEKTOPOB, IIPOM3BEICHUE BEKTOPA HA
YHUCIIO, CKAJLIPHOE IPOU3BEACHHUE BEKTOPOB; YMEHHME HCIIONb30BATh
BEKTOPBI U KOOPAMHATHI I IIPEACTABICHUs JaHHBIX U PELIEHUs 3a1a4, B
TOM YHCIIE U3 IPYTUX YYEOHBIX MPEAMETOB U pealbHON KU3HU

14

YMeHue onepupoBaTh NOHITUSIMH: CTOJIOMKOBBIE U KPYTOBBIE IUAarpaMMBl,
TabMuIBl, cpenHee apudmMeTHyeckoe, MenuaHa, HauOoibllee U
HauMEHbIIee 3HAUECHUs, pa3Max YHCIOBOr0 Habopa; yMEHUE W3BIIEKaTb,
UHTEPIPETUPOBAThH U MPe0OPa30BbIBATh MH(POPMALHIO, TPEICTABICHHYIO B
Tab/MLax ¥ Ha Juarpammax, OTPa)karollyl0 CBOWCTBAa M XapaKTEPUCTUKH
pEaIbHBIX IPOLECCOB W SBJICHUM; YMEHHME DACIO3HABAThb W3MEHUYHUBBIC
BEJIMUMHBI B OKPYKaIOIEM MHUpE

15

YMeHue omnepupoBaTh MOHATUSAMHU: CIIy4alHbIM ONBIT (CIydalHBIN
OKCIIEPUMEHT), JJIEeMEHTapHOe  COObITHE  (DIIEMEHTApHBI  HCXOJN)
CIIy4allHOTO OTBITA, CIYYallHOE COOBITHE, BEPOSTHOCTh COOBITHS, YMEHUE
HAaXOJUTh  BEPOSTHOCTH  CIAy4YalHBIX  COOBITWHM B  OMBITAX C
PAaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMH COOBITHUSIMH;, YMEHHUE PEIIaTh 3a/1a4u
METOJIOM OpPraHH30BaHHOTO Tiepedopa W C WCIOIH30BAaHHEM IMpaBUIIa
YMHOXXCHHS; YMEHHE OIICHHBATh BEPOSITHOCTH PEAThbHBIX COOBITUH U
SABJICHUM, TOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX M MAJOBEPOSTHBIX
COOBITUI B OKPYXAIOIIEM MHpPE M B JKH3HU; 3HAKOMCTBO C TIOHSITHEM
HE3aBHCHUMBIX COOBITHH; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHUCET U €ro
POJIBIO B MACCOBBIX SIBJICHUSX




16 YMeHne BEIOMpATh MOAXOMSIINA U3YICHHBIM METOJ IS PEIICHUS 3a]1a4H,
NPUBOAUTH MPUMEPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEM B MpPUpOAE U
JKU3HHM, Paclo3HaBaTh IPOSIBICHUE 3aKOHOB MAaTEMAaTHKU B HCKYCCTBE,
ONUCHIBaTh OTJEIbHBIC BBIJAIOIIMECS PE3YIbTaThl, MOJYYCHHBIE B XOJI€
Pa3BUTHSI MAaTEMATUKH KaK HAayKH, IPUBOAUTH MPUMEPhl MAaTEMaTHYECKUX
OTKPBITHH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU HCTOPUHU

Tadmuma 11.11

IlepeueHb 351eMEHTOB coaepkaHus, mposepsembix Ha OI'D
10 MaTeMaTUKE

Kon IIpoBepsieMblii 2JIEMEHT COlEpKaHUS
1 Yucia ¥ BEIYUCIIEHUS
1.1 Hatypanbnble u uenbie uncna. [Ipu3Haku JenMMOCTH LIETIbIX YHCe
1.2 OOBIKHOBEHHBIE U JECATUYHBIC IPOOH, IIPOIICHTHI, OCCKOHEYHBIC TIEPUOANICCKIC
npobu

1.3 Pannonanbublie yncna. Apudmernyeckue onepanyy ¢ paliMoOHaIbHBIMU YHCIAMU

1.4 JeiictButenpHple uncia. ApudMeTudyeckue onepanuud ¢ JeHCTBUTEIbHBIMU
qUCIaMU

1.5 [TpuOnkeHHbIE BBIYMCICHUS, TMpaBUia OKPYIJICHHs, MNPUKUIKA M OIEHKa
pe3yJibTaTa BEIYMCIECHU

2 AnrebpanuecKue BEIPAKCHHS
2.1 BykBeHHBIE BBIpaXKEHUS (BBIPAKEHUS C IEPEMEHHBIMHU)
2.2 Crenenbp c nenbiM mokaszareneM. CTeneHb € palMOHAIBHBIM I1OKa3aTeNeM.

CBoiicTBa CTENIEHU

2.3 MHuorousieHs!

2.4 Anrebpanueckas ApoOb

2.5 ApudmeTnuecknii KOpeHb HaTypaibHOU cTeneHu. [leficTBus ¢ apupMeTHIecKUMU
KOPHSIMHM HaTypaJbHON CTETIEHH

3 YpaBHEHUS U HEPABEHCTBA

3.1 [lensie u apoOHO-pamMoHaNbHbIe ypaBHEHHsS. CHCTEMBI W COBOKYITHOCTH
yYpaBHEHUN

3.2 [lenbie u ApOOHO-palMOHANBbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
HEPABEHCTB

3.3 Perrenne TeKCTOBBIX 3a7a4

4 YucnoBbIe ITOCIEA0BATEILHOCTH




4.1

ITocnenoBaTeNbHOCTH, CIIOCOOBI 3aJaHMS MTOCIIEN0BATEILHOCTEHN

4.2 Apudmernueckass u reomerpuueckas mporpeccun. Dopmyna  CIOKHBIX
IPOIICHTOB

5 OyHKIMH

5.1. dyHKU, criocoObl 3aaanus GyHkuu. I'padux ¢pynkiun. O6macts onpeneacHus
U MHOXeCTBO 3HaueHMid (QyHkuuu. Hymu  ynkuuu.  IlpomexyTtku
3HAKOIMOCTOsHCTBA. [IpoMexxyTku MOHOTOHHOCTH (yHKUIMU. MakcuMyMbl U
MUHUMYMBl (QyHKuuu. HamOonpiiee u HamMeHbllee 3HaYeHHE (QYHKIMU Ha
IPOMEXKYTKE

6 Koopaunats! Ha npsMOii U TIOCKOCTH

6.1 Koopaunarnas npsimast

6.2 JlexapToBbI KOOPIMHATHI HA TNIOCKOCTH

7 I'eomerpus

7.1 ['eomeTpuueckue GUrypsl U UX CBOMCTBA

7.2 TpeyronbHUK

7.3 MHOroyrojabHUKu

7.4 OKpy’>KHOCTb U KpYyT

7.5 N3mepeHne reoMeTpuuecKiX BEIUUH

7.6 BekTopsl Ha TII0CKOCTH

8 BeposITHOCTh M cTaTUCTHKA

8.1 OnucarenbHasi CTaTUCTHKA

8.2 BeposiTHOCTB

8.3 KomOunatopuka

8.4 MHoxecTBa

8.5 ['padsr
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