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I. [limianupyemble pe3yJabTaThl 00y4YeHUs
MaTEeMAaTHKH B 5-9 Kiaccax

N3y4venune npeamerHoii odsactu ""Maremaruka u nuipopmaruka' odecneunBaer:

OCO3HAHME 3HAYECHUSI MATEMAaTUKH U MHPOPMATUKHU B TIOBCETHEBHON KU3HU YEJIOBEKA;

(dopMHpOBaHUE MPEICTABICHUH O COLMAIBHBIX, KYJIbTYPHBIX WU HCTOPMYECKHX (akTOpax
CTaHOBJICHUS] MATEMaTUYECKOU HayKH; .

IOHUMAaHHE POJIM UHPOPMALIMOHHBIX NTPOLIECCOB B COBPEMEHHOM MHPE;

dopMHpoBaHHE TPEACTABICHUH O MaTeMaTHKE KaK YacTH OOIIEYeIOBEYECKON KyIbTYpHI,
YHHUBEPCAIBHOM SI3bIKE HAYKH, II03BOJISIOLIEM OIIUCBIBATH U U3Yy4aTh PEaIbHbIC IPOLECCHI U SBICHUS.

B pesynbTare u3yueHus npeaMeTHoil obnactu "Martemaruka U uH(popMaThka' oOyyaromuecs
pa3BUBAIOT JIOTMYECKOE M  MAaTEMAaTHYECKOE  MBIIUICHWE, [OJIYy4aloT IPEACTaBICHUE O
MaTEeMaTHYECKUX MOJIENSIX; OBJIAJEBAlOT MAaTEMaTHUYECKUMU PACCYXICHUSIMU; y4arcs HPUMEHSTbH
MaTEeMaTUYECKUE 3HAHUS NPU PELICHUH PA3JIMYHBIX 334 U OLEHUBAThH IIOJYYECHHBIE PE3YJIbTaThl;
OBJIQ/ICBAIOT YMEHHSMHU pEIIeHUs y4eOHBIX 3a/a4; pPa3BHBAIOT MAaTEMAaTHYECKYI0 HHTYHIHIO;
MIOJTy4aroT MIPEICTaBICHUE 00 OCHOBHBIX MH(MOPMALIMOHHBIX MPOLIECCAX B PEAIbHBIX CUTYALUX.

IIpenmerHbie pe3yjbTaThbl U3ydeHusi npeamerosB ''Martemaruka. Ajaredopa. I'eomerpus.
HNudopmaruka' orpaxkaror:

1) popMupoBaHue MpEACTABICHUI O MaTeMaTHKe KaK O METO/E MO3HAHUS NEHCTBUTEIBHOCTH,
IIO3BOJISIIOIIEM ONMCBIBATh U U3y4YaTh PEaJIbHbIE IIPOLIECCHI U SIBICHUS:

OCO3HaHME POJIM MaTeMaTUKHU B pa3BuTuu Poccun u mupa;

BO3MO>XHOCTb IIPUBECTH IIPUMEPBI U3 OTEYECTBEHHON M BCEMUPHON MCTOPUU MAaTEMaTUYECKUX
OTKPBITHH U UX aBTOPOB;

2) pa3BuTHE yMEHUH paboTaTh C y4yeOHbIM MaTeMaTHYECKUM TEKCTOM (aHAJIM3MPOBATH,
U3BJIEKaTh HEOOXOAMMYH HH(OpMalMi0), TOYHO U TPaMOTHO BBIpaKaTb CBOM MBICIH C
NPUMEHEHHEM MaTeMaTHYecKOW TEPMHHOJIOTUM M CHUMBOJMKH, HIPOBOJUTH KJaccU(UKaIUH,
JIoTUYecKre 000CHOBaHMS, 10OKA3aTeIbCTBA MAaTEMAaTHUECKUX YTBEPIKICHUN!

ONepUpOBaHUC INOHATHUAMUN: MHOXCECTBO, QJICMCHT MHOXXCCTBA, IIOAMHOXKECTBO,
MPHUHAJJIC)KHOCTb, HaXO0XICHHUE TICPECCUCHU, O6’I>€I[I/IHCHI/I$I INOAMHOXECTBA B HpOCTGﬁHIHX
CUTYyaluiX;

pelieHue CI0KETHBIX 3a/1a4 Pa3HbIX TUIIOB HA BCE apu(METHUECKHUE ICUCTBUS;

MPUMEHEHHE Crlocoba MOUCKa PelIeHus 3aJa4i, B KOTOPOM PacCyKIEHHE CTPOUTCS OT YCIOBUS
K TpeOOBaHUIO UK OT TPEOOBAHUS K YCIOBHIO;

COCTaBJICHME IJIaHA PEIICHUs 3aJadyM, BBIJICJICHUE JTAlOB €€ pEUIeHUs, WHTEpHpeTalus
BBIYUCIIMTENIBHBIX PE3YyIbTATOB B 3aJ1aue, UCCIICIOBAHNE TTOTYYEHHOTO PEIICHUS 3a1a4H;

HaXOJXKJIEHWE MPOLEHTa OT YHUCJA, YHUCIA MO MPOUEHTY OT HEro, HaXOXJIECHHS MPOLIEHTHOIrO
OTHOIIIEHUS JBYX YHCEJ, HAaXOXXIEHHUS MPOIEHTHOTO CHHXEHHUS WM MPOICHTHOTO IOBBIIICHUS
BEJINYUHBI;

pelIeHUE JIOTHYECKUX 3a7aY,

3) pa3BuUTHE TMPEACTaBICHUNM O YUCIE M YHUCIOBBIX CHUCTEMAX OT HaTypaldbHBIX [0
JNEHCTBUTENFHBIX YHCENI, OBJIAJICHUE HABBIKAMH YCTHBIX, MHCHbMEHHBIX, HHCTPYMEHTAIBHBIX
BBIYMCIICHU:

OTIEPUPOBAHUE TIOHATHSIMH: HATypaJlbHOE YHCJIO, IIeJI0€ YHCIO, OOBIKHOBEHHAs JpoOb,
necsTuuHas ApoOb, CMEMIAHHOE YUCIIO, PAIMOHATFHOE YHCIIO, UPPALUOHAIEHOE YUCIIO;

WCIIOJIb30BAaHNE CBOMCTBA YHCENT M 3aKOHOB apU(METUUYECKHUX OMEpalui ¢ YUCIAMH TpU
BBITTOJIHEHUH BBIUUCIICHUH;

WCIIOJIb30BaHUE TMPU3HAKOB NETUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJHEHUH BBIYUCICHUN U
pelIeHuu 3a/1ay;

BBIIIOJIHEHNE OKPYTJICHUS YUCEN B COOTBETCTBUH C IIPABUIIAMHY;

CpaBHEHUE YHCEIT,



OLICHUBAHME 3HAYCHMS KBAIPATHOIO KOPHS U3 IIOJIOKUTEIBHOTO LIEJIOr0 YUCIIA;

4) oBlIaJeHUE CHUMBOJIBHBIM SI3BIKOM aIreOpbl, MpPHUEMaMH BBIIOJIHEHUS TOXJIECTBEHHBIX
peoOpa3oBaHUll BBIPAKEHUH, PEIICHUS YpaBHEHUMW, CHUCTEM ypaBHEHUH, HEPABEHCTB M CHCTEM
HEpaBEHCTB; YMEHHsS MOJCIUPOBaTh pealbHble CHUTYyallMd Ha s3bIKE aiuredphl, HCCIeN0BaTh
IIOCTPOEHHBIE MOJEIU C HCIIOJNb30BAaHUEM allapara ajireOpbl, MHTEPIPETHUPOBATH I1OJTYYEHHBII
pe3yJIbTar:

BBINOJIHEHHE HECIOKHBIX TPeoOpa3oBaHuil A1l BRIYMCICHHUS 3HAUYCHUI YMCIIOBBIX BBIPAKECHUH,
COIEpKallMX CTENEHUM C HATypaJbHBIM IIOKa3aTeleM, CTENEHW C LEJNbIM OTPULATEIbHBIM
IIOKa3aTeNeM;

BBIMIOJIHEHNE HECITIOXKHBIX MPeoOpa3oBaniiili 1enbiX, APOOHO PAIMOHAIBHBIX BBIPAKEHUH H
BBIPQKEHUI C KBaJpaTHBIMH KOPHSIMH; PACKpbIBaThb CKOOKH, NMPHUBOJUTH IOJOOHBIE claraeMele,
UCIOJIb30BaTh (POPMYIIbI COKPALIEHHOTO YMHOXKEHUS;

pelICHUE JMHEHHBIX M KBAJApPAaTHBIX YPAaBHEHWM W HEPABEHCTB, YPAaBHCHUN U HEPABEHCTB,
CBOJMINMXCS K JIMHEHHBIM WJIM KBaJpaTHbIM, CHCTEM YpPAaBHEHMH M HEPaBEHCTB, H300paKeHHE
peLIeHUI HEPABEHCTB U UX CUCTEM Ha YNCIIOBOU MPAMON;

5) oBiageHue cUCTeMOM (YHKIMOHAIBHBIX IOHATUN, pa3BUTHE YMEHHUS MCIIOJIb30BaTh
(GyHKIMOHATBHO-TpaQUUECKHE TPEACTABICHUS Ui PEIICHHs] Pa3IMYHBIX MAaTeMaTHYECKUX 3a/ad,
JUIs OIIMCAHMSI ¥ AHAJIW3A PEAJIBHBIX 3aBUCUMOCTEM:

OIIpEIETICHUE TIOJIOKEHUS TOUKH 110 €€ KOOPAUHATAM, KOOPAUHATHI TOYKH 110 €€ ITOJI0KEHUIO Ha
IJIOCKOCTH;

HaXOXXJeHHEe Mo rpaduky 3Ha4eHud (yHKIHMH, 00JTACTH OINpeNeIeHusl, MHOXKECTBA 3HAYCHHIA,
HyJaed (yHKIMM, NPOMEXKYTKOB 3HAKOIOCTOSIHCTBA, IPOMEKYTKOB BO3pacTaHHUs M YObIBaHHUSA,
HanOOJIBIIET0 ¥ HANMEHBIIIETO 3HAYCHHS ()YHKIINH;

HOCTpOCHME TpaduKa JUHEHHON U KBaApaTUYHON (YHKIUH;

OlepupoBaHWE Ha 0a30BOM YpOBHE NOHSATHSMH: IIOCIEIOBATEILHOCTh, apupMeTHIecKas
MIPOrpeCCusi, TEOMETPUYECKAs IPOTrPECCUs;

MCIIOJIb30BaHUE CBOMCTB JIMHEHHON M KBagpaTUYHOW (PyHKUIMH U UX TpadUKOB MPH PELICHUH
3aJa4 U3 APYrux y4eOHbIX NMPEeIMETOB;

6) OBIa/JieHNE N€OMETPUYECKUM SI3bIKOM; Pa3BUTHE YMEHUS MCIIONb30BaTh €ro JUIsl OMHCAHUA
MIPEIMETOB OKPYKAIOIIET0 MUpPA; pPa3BUTHE MPOCTPAHCTBEHHBIX MPEICTaBICHUH, N300pa3uTeNbHBIX
YMEHUH, HABBIKOB T€OMETPUYECKUX ITOCTPOCHUM:

ONEpUpOBAaHUE TOHATHSAMHU: (uUrypa, TOUKa, OTPE30K, MpsMas, Jyd, JOMaHas, yroi,
MHOT'OYTOJIbHUK, TPEYTOJIbHUK M YETBIPEXYTOJbHUK, NMPAMOYTOJIBHUK M KBaJApaT, OKPYKHOCTb H
KpYT, MPSMOYTOJIbHBIN Mapajuienenunes, Kyo, map; u300paxeHne n3ydyaeMblx QUIyp OT PYKU U C
ITOMOIIIBIO JIMHENKH U LUPKYJIS;

BBINIOJIHEHUE U3MEPEHHUs JUIMH, PACCTOSHUM, BEIUYHUH YIJIOB C MOMOLIBIO MHCTPYMEHTOB IS
W3MEPEHUH JIJIUH U YIJIOB;

7) ¢dopMUpOBaHME CUCTEMAaTHYECKHUX 3HAHMA O IUIOCKMX (Urypax W UX CBOMCTBax,
MPEACTABICHUN O MNPOCTEHIIMX IPOCTPAHCTBEHHBIX TeJIaX; Pa3BUTHE YMEHUU MOJEINPOBAHUS
peanbHBIX CUTYalMi Ha S3bIKE TEOMETPUHU, UCCIIEIOBAHUS IOCTPOCHHON MOJEIHN C UCIIOJIb30BAHUEM
reOMEeTPUUYECKUX MOHATUH U TeOpeM, armapara anreOppl, peleH!s] TeOMETPUUYECKUX U TPAKTHUECKUX
3ajau:

ornepupoBaHWe Ha 0a30BOM YypOBHE NOHSTHUSMH: PaBEHCTBO (UTyp, NapauIeTbHOCTh H
MIEPIEHIUKYIISIPHOCTD MPSAMBIX, YTIIbI MEKY IIPSIMBIMU, IIEPIICHIUKYIISAP, HAKJIOHHAS, IPOEKIINS;

IIPOBE/ICHUE JI0KA3ATENBCTB B TEOMETPUU;

olepupoBaHUE Ha 0a30BOM YpPOBHE MOHATHSAMHU: BEKTOP, CyMMa BEKTOPOB, MPOU3BEACHUE
BEKTOpA HA YUCJIO, KOOPJAMHATHI Ha IUNIOCKOCTH;

peleHne 3a/1a4 Ha HaxOXJIEHHEe T'€OMETPHUYECKUX BEIWYHMH (JUIMHA U PACCTOSHHUE, BEIUYMHA
yTJia, TUI0MIAk) o 00pa3IaM WiIu alrOPUTMaM;

8) oBazieHne MPOCTEHIINMH CIIOCOOAMU TPEICTABICHUS U aHAJN3a CTAaTUCTUYECKUX TaHHBIX;
(GopMHpOBaHHE TMPEICTABICHUH O CTAaTUCTUYECKMX 3aKOHOMEPHOCTSX B pEaJIbHOM MHpPE U O
Pa3NUYHBIX CIIOCO0AaX MX W3YUEHHs, O MPOCTEUIINX BEPOSITHOCTHBIX MOJEINSAX; Pa3BUTHUE YMEHUI
U3BJIEKaTh MHPOPMALIMIO, IPEJCTABICHHYIO B Ta0iulIax, Ha Auarpammax, rpadukax, ONMChIBaTh U
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aHAJIN3MPOBAaTh MAaCCHBBl UHCJIOBBIX JI@HHBIX C IIOMOILIBIO TMOAXOASIIUX CTaTUCTUYECKUX
XapaKTEPUCTHK, HCIOJb30BAaTh MOHUMAHUE BEPOSTHOCTHBIX CBOMCTB OKPYXKAIOIUX SIBICHUH IIPH
IIPUHATUN PEILICHUI:

(GopMHpOBaHHE TPEACTABIEHUS O CTAaTUCTUYECKUX  XAPAKTEPUCTUKAX, BEPOSTHOCTH
CIIy9aifHOTO COOBITHS;

peleHre NPOCTENIINX KOMOMHATOPHBIX 3a/1a4;

OTIpeieIeHne OCHOBHBIX CTAaTUCTUYECKUX XapPAKTEPUCTUK YHCIOBBIX HAOOPOB;

OLIEHUBAHKE U BBIYMCICHUE BEPOSITHOCTU COOBITHUS B IPOCTEHUIINX CITydasiX;

HaJIMYKME TPEACTABJICHUS O POJIM MPAKTHUECKU JOCTOBEPHBIX M MaJIOBEPOATHBIX COOBITHUH, O
pOJTH 3aKOHA GOJIBIIMX YHCEN B MACCOBBIX SBICHUSIX;

YMEHHME CPABHUBAThb OCHOBHBIE CTATHCTUYECKHE XapaKTEPUCTHKH, IOJIyYEHHBIE B IIPOLIECCE
peLIeHNs IPUKIAIHON 3a1a4k, U3Yy4CHHs] PEAIBHOTO SIBJICHUS;

9) pazBuTHE yMEHHUH NPUMEHATH W3YyUEHHBIE IOHSTHS, PE3YIbTaThl, METOJbI Ul PELLCHUS
3aa4 IPAKTUYECKOI0 XapakTepa M 3aJad W3 CMEXKHBIX IUCHMILUIMH C MCIOJIb30BAaHUEM IIPH
HEOO0XOMMOCTH CIIPABOYHBIX MAaTEPHAIOB, KOMITBIOTEPA, MMOJIb30BATHCS OLIEHKON M MPUKUAKON MPH
IIPAaKTUYECKUX pacyueTax:

pacro3HaBaHUE BEPHBIX U HEBEPHBIX BbICKA3bIBAaHUIA;

OLICHMBAHME PE3YJIbTATOB BBIYMCICHUH NIPU PELICHUH NIPAKTUYECKUX 33]1a4;

BBITNIOJIHEHUE CPAaBHEHUSI YUCEIl B PEAJIbHBIX CUTYaLUsX;

VCII0JIb30BAHUE YUCIIOBBIX BBIPA)KCHUI IPU PEIICHUH NMPAKTUYECKUX 3aJad M 3a1a4 U3 APYTUX
Y4eOHBIX MTPEIMETOB;

peleHre NPaKTUYECKUX 3a/1a4 ¢ IPUMEHEHUEM NPOCTEHIINX CBOUCTB GUTryp;

BBIMIOJIHEHUE MPOCTEHIINX IOCTPOEHUM M H3MEpPEHUNl Ha MECTHOCTH, HEOOXOJUMBIX B
pEATBHOM KU3HU;

10) dopmupoBanre HHOOPMAIMOHHOW M aNTOPUTMHYECKOW KYIbTYpHI, (popMupoBaHHEe
MIPEJCTABICHNUS O KOMIBIOTEPE KaK YHUBEPCAIbHOM YCTPOHUCTBE 00pabOTKU MH(OpMAIMK; pa3BUTHE
OCHOBHBIX HaBBIKOB U YMEHMH HCIIOJIb30BAHNS KOMIIBIOTEPHBIX YCTPOICTB;

11) ¢dopmupoBanue mpeacTaBieHuss 00 OCHOBHBIX M3y4aeMbIX MOHATHAX: HH(pOpManus,
QJITOPUTM, MOJIEIIb - U UX CBOMCTBAX;

12) pa3BUTHE aNTOPUTMHYECKOIO MBIIIJICHUS, HEOOXOAMMOTo Uil MNpo(ecCHOHANTBHOM
NeSITEIbBHOCTH B COBPEMEHHOM OOIIECTBE; pa3BUTUE YMEHHM COCTAaBUTh M 3alUcaTh alITOPUTM JUIS
KOHKPETHOTO HCHOJHUTENsA; (OpPMHpPOBaHHWE 3HAaHMA OO0 aNrOPUTMHYECKUX KOHCTPYKLHUSAX,
JIOTUYECKUX 3HAUEHMSIX U OINEepalMsix; 3HAKOMCTBO C OJHUM H3 S3BIKOB IPOTPAMMHPOBAHUS U
OCHOBHBIMM aJITOPUTMHUUYECKUMU CTPYKTYpaMH - JTUHEHHOMN, YCIOBHON M LIMKJINYECKOM;

13) dopMupoBaHue ymeHHIl ¢opManM3alMu M CTPYKTYPHUPOBaHUS HH(GOPMALUH, YMEHHUS
BBIOMpPATh CIOCOO MPEACTaBIEHUS JaHHBIX B COOTBETCTBUU C IOCTABJICHHOHN 3aiadell - TaOIuIb,
CXeMbl, rpaduku, auarpamMmbl, C HCIIOJIb30BAHHMEM COOTBETCTBYIOIMX MPOTPAMMHBIX CPEACTB
00pabOTKH TaHHBIX;

14) ¢opmupoBaHue HaBHIKOB U YMEHHMH O€30MacCHOrO U Ie1eCO00pa3HOro MOBENEHHUS MpH
paboTe ¢ KOMIBIOTEpPHBIMH HporpaMMaMu U B MHTepHeTe, yMeHHs COOJI0aTh HOPMBI
MH(OPMALIMOHHON ITUKH U MIPaBa;

B anunocTHOM HamnpaBJICHUH:

1) yMeHHEe SCHO, TOYHO, TPaMOTHO H3JlaraTh CBOM MBICIM B YCTHOW M NMHUCHMEHHOH peuH,
HNOHUMATL CMBIC]I ITIOCTABJIEHHOM 3aaa4yu, BBICTpaWBAaTb ApTyMCHTAUWIO, MPHUBOJUTH IMNPHUMEPHI U
KOHTPIIPUMEDHI;

2) KpUTUYHOCTh ~ MBIIUIEHUS, YMEHHE  paclo3HaBaThb  JIOTUYECKH  HEKOPPEKTHbIE
BBICKA3bIBAHUS, OTJIMYATh TUIIOTE3Y OT (paKTa;

3) mpeAcTaBICHHE O MaTEMaTHYECKOM HayKe Kak cdepe YermoBeYecKOW ACsITeNbHOCTH, 00
oTallax €€ pa3BUTUsA, O €€ SBHAUYUMOCTH AJId Pa3BUTUA HUBUIIU3ALIUUA;

4) KpeaTUBHOCTb MBIIIJICHUS,, WHUIIMATHUBA, HAXOAYUBOCTb, AKTUBHOCTh IMPU pPEIIECHUU
MaTEeMaTHYeCKHX 3a7a4;

5) yMeHue KOHTPOJIUPOBATH MPOIECC U PE3yJIbTAT YUeOHONH MAaTEMAaTHUYECKON IEATEIbHOCTH;
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6) CIOCOOHOCTh K 3MOIIMOHAJILHOMY BOCHPUATHIO MaTeMaTHYeCKMX OOBEKTOB, 3ajad,
pELIEHHH, pacCyKICHUI;

7) BOCHUTaHUE POCCUICKOM TIpa)kIaHCKOM HJAECHTHMYHOCTHU: MAaTPUOTHU3MA, YBAXKEHUS K
OteuecTBy, OCO3HAHMS BKJIa/la OTEYECTBEHHBIX YYEHBIX B Pa3BUTHE MUPOBOM HAYKH;

8) OTBETCTBEHHOE OTHOIICHHE K YUYEHHIO, TOTOBHOCTh U CIIOCOOHOCTH OOYyYaromuxcs K
CaMOPa3BUTHUIO U CaMOOOPA30BaHHUIO HA OCHOBE MOTUBAIIMM K OOYYEHHIO U [TO3HAHUIO;

9) oco3HaHHBIH BBHIOOpP M TOCTPOCHHE JAalbHEHIIEH WHIUBUIYAIbHOW TPACKTOPHU
o0Opa3oBaHMs Ha 0a3e OPUEHTUPOBKHU B MHUpe MHpodeccuil U MpodhecCHOHAIBHBIX MPEeINOYTeHUN C
y4€TOM yCTOWYMBBIX TIO3HABaTENBHBIX HMHTEPECOB, a TaKkXkKe Ha OCHOBE (HOPMUPOBAHHA
YBOKHTEIBHOTO OTHOIICHHS K TPY/LY, Pa3BUTHE DIIBITA YIACTHS B COLUAIBLHO 3HAYMMOM TPY/IE;

10) yMmeHHE KOHTPOJMPOBATH TPOIECC W Pe3ylbTaT Yy4eOHOH ¥ MaTeMaTHYeCKON
NESTEIIHOCTH;

11) KpUTHYHOCTH MBILUIEHUS, WHUIMATHBA, HAXOJAYMBOCTb, AKTMBHOCTh IIPU pEIICHUU
reOMETPUUYECKUX 3a]a4;

B MeTalnpeJIMeTHOM HallpaBJIeHHUN:

1) nepBoHavanbHBIE MpEACTaBIEHUS 00 HIesIX M O METoJax MaTeMaTHUKH Kak o0
YHUBEPCAJIbHOM SI3bIKE HAYKU U TEXHUKHU, O CPEJICTBE MOJICITMPOBAHUS SIBICHUN U IIPOLIECCOB;

2) yMeHHMe BUETh MAaTEeMAaTUYECKYI0 33aJadyy B KOHTEKCTe NPOOJIEMHOM CUTyalluu B APYrHX
JUCLUIUIMHAX, B OKPYXKaIOIIeH KU3HU;

3) yMeHHMe HaXOAUTh B pa3IMYHBIX MUCTOYHHMKAX MH(OpMAIIo, HEOOXOAUMYIO JUIsl PEeLICHUS
MaTeMaTHYeCKUX MpoOJieM, W MpPEea-CTaBIsATh €€ B TOHATHOH ¢opMme; NMPUHUMATh PpEIICHUE B
YCJIOBUSAX HEMOJHON U N30BITOYHON, TOYHOW U BEPOSTHOCTHONW MH(POPMALIUY;

4) yMeHHEe NOHMMATh U MCIOJIb30BaTh MaTEMaTHUUYECKUE CPEACTBA HArISAHOCTH (Tpaduky,
JMarpaMMbl, TaOJIUIbl, CXEMBI U JIp.) Ul WIUTIOCTPALUK, HHTEPIpEeTallii, apryMEeHTalUH;

5) yMeHH€e BBIIBUTATh THIIOTE3BI MPU PEIICHUH YYeOHBIX 3a[a4 M MOHUMATh HEOOXOIUMOCTh
UX NPOBEPKH;

6) yMEHHE NPUMEHSTh HMHIYKTUBHBIE W JEAYKTUBHBIE CIOCOOBI pPACCY)KJIEHUH, BUAETbH
pa3IMyYHbIE CTPATETUU PELICHMS 3a/1a4;

7) HOHMMaHUE CYIIHOCTH aJrOPUTMUYECKUX TMPEANHUCAaHUNH W yMEHHE JeiCTBOBaTh B
COOTBETCTBHH C MIPEATIOKEHHBIM aITOPUTMOM,;

8) yMeHue caMOCTOATEIbHO CTaBUTh LI€TH, BHIOMPATh U CO3JaBaTh aJrOPUTMBI JUISl pEeIIEHUs
y4eOHBIX MaTeMaTHYECKUX MpooieM;

9) yMeHue MIaHupOBaTh U OCYIIECTBIISATh JESTEIbHOCTh, HAIIPABJICHHYIO Ha pELIeHHE 3a/1a4
HCCIIEIOBATENBCKOIO XapaKTepa;

10) ymMeHue caMOCTOSITENIbHO ONPEAEIATh eI CBOEro o0y4eHHUsl, CTaBUTh U (DOPMYJIUPOBATh
s ce0s HOBble 3agaud B Yyu€0e, pa3BUBaTb MOTHMBBI W HMHTEPECHl CBOEW IO3HABATEIHHOMN
NeSITeNIbHOCTH;

11) ymeHue COOTHOCUTH CBOM JEHCTBUS C IUIAHUPYEMBIMH pe€3yJIbTaTaMM, OCYILECTBIATh
KOHTPOJb CBOEH JEATENIbHOCTH B TNPOIECCe JOCTHKEHHSI pe3yibTaTa, ONpeAeNsiTh CIOoCOObI
JeWCTBUI B paMKaxX MpeIIokKEHHBIX YCIOBHH M TpeOOBaHUM, KOPPEKTUPOBATh CBOU JEHCTBUA B
COOTBETCTBUU C U3MEHSIOLIEHUCS CUTyallueH;

12) ymeHue ompenensaTb MOHATHS, cO3/aBaThb OOOOIIEHHUs, YCTaHABIMBATh AaHAJOTHH,
KJIacCU(UIUPOBAThH, CAMOCTOATEIHHO BHIOMPATh OCHOBAHUS M KPUTEPHUHU IS KilacCU(UKALINH;

13) ycraHaBnuBaTh  NPUYMHHO-CIEACTBEHHBIE  CBSI3M, IPOBOJUTH  JOKAa3aTEJIbHOE
paccyxieHue, yMo3akiitoueHue (MHIyKTUBHOE, JeTyKTUBHOE U [0 aHAJIOTHUH) U JIeJIaTh BBIBOJIBI;

14) yMmMeHHe WJUIIOCTPUPOBATH H3YYEHHBIE MOHATUS W CBOWCTBAa (UTYp, ONPOBEPraTh
HEBEpHbIE YTBEP)KJICHUS;

15) KOMIETEHTHOCTh B OOJIACTH MCIIOJB30BAaHUS HH(OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH;

16) mnepBoHavadbHBIC NPEACTABICHUS 00 HISSIX W O METOAaX TEeOMETpPUHM Kak o0
YHMBEPCAJIbHOM SI3BIKE HAYKH U TEXHUKH, O CPEIICTBE MOJIECIUPOBAHMS SIBJICHUN U TIPOLIECCOB;

17) ymeHue BHIIETh TEOMETPUUECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHON CUTYallMH B APYTHX
JUCLMILINHAX, B OKPYKAIOIIEH KU3HU;



18) ymeHHne HaXOAUTh B Pa3IMYHBIX UCTOYHHKAX WHPOPMAIIHIO, HEOOXOAUMYIO ISl PELICHUs
MaTeMaTHYECKUX MPoOJIeM, U IPEACTaBIIATh €€ B MOHATHON (hopMe, IPUHUMATh PELICHUE B YCIOBUSX
HETOJIHOM WK N30BITOYHON, TOUHOW MIIM BEPOSITHOCTHOM MH(pOpMAIINH;

19) ymeHue NMOHMMATh U UCIOJIb30BATH MAaTEMATUYECKUE CPEJCTBA HAIVISIHOCTH (YEpTEexXH,
TaOJIMIIBI, CXEMBI U JIP.) U1l HIUTIOCTPALUU, UHTEPIPETalliy, apryMEHTAIIH;

20) ymeHMe BbABMraTh TMIOTE3bl MPU PELICHWU 33Jauyd U MOHMMAaThb HEOOXOAUMOCTh UX
IIPOBEPKU;

B IIPeIMETHOM HaNpaBJICHUM:

1) oBnaneHue 6a30BbIM MOHATHHHBIM “ANMAPaTOM IO OCHOBHBIM pa3jieiaM COJACpPIKAHUS,
NpeCcTaBIeHHEe 00 OCHOBHBIX M3YyYaeMbIX MOHATHAX (YMCIIO, reoMeTpudeckas (urypa, ypaBHEHHE,
(GyHKLUSA, BEPOATHOCTh) KaK Ba)XHEHIIMX MaTEeMaTHUYECKUX MOJEISAX, MO3BOJISIONUX OINUCHIBATh U
U3Yy4aTh peasibHbIE ITPOLIECCHI U SBICHMUS;

2) ymeHue paboTaTh ¢ MaTeMAaTHYECKUM TEKCTOM (QHAJU3UPOBATh, U3BJIEKATh HEOOXOAUMYIO
nH(POPMAILHIO), TOYHO M TPAMOTHO BBIP&KATh CBOM MBICIM B YCTHOH W THCHMEHHOH pedn c
IIPUMEHEHUEM MAaTE€MaTH4YE€CKOH TEPMMHOJIOIMM M CHMBOJMUKHU, HCIIOJIB30BAaTh Pa3jIM4YHBIC SI3bIKU
MaTeMaTHKH, TPOBOAWTH  KiacCH(UKAIUMHM, JIOTHYECKHE  OOOCHOBaHUS,  JIOKa3aTeIbhCTBA
MaTEMaTUYECKUX YTBEPKICHUMN;

3) pa3BuUTHE TMpEACTAaBIECHUN O YMCIE M YHUCIOBBIX CHUCTEMAaxX OT HaTypaJlbHbIX [0
JNEHCTBUTENBHBIX YHCE; OBJAJACHUE HABbIKAMU YCTHBIX, NMCbMEHHBIX, WHCTPYMEHTAJIbHBIX
BBIYHCIICHHI;

4) oBnajieHUE CUMBOJBHBIM S3BIKOM aireOpbl, NpUEMaMH BBITOJHEHHS TOXKAECTBEHHbBIX
peoOpa3oBaHUil paliOHAIBHBIX BRIPAKEHHM, PEIICHUS] YPABHEHUH, CUCTEM YpaBHEHHIA, HEPAaBECHCTB
U CHUCTEM HEPABEHCTB; YMEHME MCIIOJIB30BAaTh M0 KOOPAMHAT Ha IUIOCKOCTH JUIsl MHTEpIpPETaluu
yYpaBHEHH, HEPAaBEHCTB, CUCTEM; YMEHHE NMPUMEHSTh anreOpanmyecKue MpeoOpa3oBaHMA, ammapar
YPaBHEHUI U HEPABEHCTB AJIS PELIEHUS 3a7a4 U3 PA3JINYHBIX Pa3/ieloB Kypca;

5) oBiageHWe CUCTEMON (QPYHKIMOHANbHBIX MOHATHH, (YHKIMOHAJIBHBIM SI3BIKOM U
CHUMBOJIMKOH; YMEHHE UCII0JIb30BaTh (PYHKIIMOHAIBHO-TpaduYecKre MPeCTaBICHUS I ONMCAHUS U
aHaJn3a peaJbHbIX 3aBUCUMOCTEN;

6) OBIIaJIeHUE OCHOBHBIMH CIIOCOOAMHU IPEJICTABICHHS M aHajIM3a CTAaTUCTUYECKUX JAHHBIX;
HaJM4ue NPEJCTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEaTbHOM MHUPE U O Pa3IMYHBIX
croco0ax UX U3y4eHHsl, 0 BEPOSATHOCTHBIX MOJIEIIAX;

7) oOBIaJeHUE TEOMETPUUECKUM SI3bIKOM, YMEHHUE HCIOJb30BaTh €ro s OMNHCAHUS
IIPEIMETOB OKPY’KAIOIIETO0 MUPA; pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTABICHUN U N300pa3uTeNbHbIX
YMEHHM, MPHOOpEeTeHNE HAaBBIKOB F€OMETPUUECKUX TTOCTPOEHUMH;

8) yCBOEHHE CHCTEeMAaTHYECKHUX 3HaHMUN O IUIOCKMX (UI'ypax M UX CBOMCTBaX, a TakkKe Ha
HarjsiTHOM YpPOBHE — O TMPOCTEHIIMX MPOCTPAHCTBEHHBIX TelaX, YMEHHE MPUMEHSThH
CUCTEMATUYECKUE 3HAHUS O HUX JUISl PEIIEHHs] TEOMETPUUECKUX U IPAKTUYECKUX 3a/1ay;

9) yMeHue u3MepsTh UIMHBI OTPE3KOB, BEIMYMHBI YIJIOB, HCIOIB30BaTh (OPMYJbI AJIs
HaXO0XKJICHUS EPUMETPOB, TUIOIAAeH U 00bEMOB reOMEeTpUUECKUX (puryp;

10) yMeHue NpUMEHSATb WU3y4YCHHbIE MOHSTHS, PE3yJIbTaThl, METOJbI ISl PELICHHS 3ajad
IIPAKTUYECKOIO XapakTepa W 3a4ad U3 CMEXKHBIX JUCHUIUIMH C HCIOJIb30BAHHUEM IIPU
HE0OXO0IMMOCTH CIIPABOYHBIX MaTEpPUANIOB, KAIbKYJISATOPa, KOMIIBIOTEPA;

11) oco3nanue 3Ha4Y€HUsI TEOMETPUN 1JIs1 TIOBCETHEBHOM JKM3HU UEJIOBEKA;

12) npencraBieHre 0 reOMETPUM Kak cepe MaTeMaTH4ecKol NeATelNbHOCTH, 00 dTamax eé
pa3BUTHSA, O €€ 3HAUMMOCTH JJIs Pa3BUTHUS LIMBWIN3ALINY;

13) pasButHe ymeHHil paboTaTh ¢ Y4eOHBIM MaTEeMAaTHYECKUM TEKCTOM (aHAJIW3UPOBATH,
U3BIIEKaTh HEOOXOJUMYI0 HMH(OpPMAlMI0), TOYHO M TPaMOTHO BBIpaXaTb CBOM MBICIH C
IIPUMEHECHUEM MAaTeMaTHYeCKOW TEPMHHOJIOTUM M CHUMBOJHKH, IPOBOAUTH KJIACCH(UKALINY,
JIOrHYEeCKKe 00OCHOBAHUS,

14) Bnagenue 6a30BBIM MOHATHIHBIM aIIIAPAaTOM IO OCHOBHBIM pa3jiesiaM COICPKAHUS;

15) cucremaTrueckue 3HaHUA O (PUTYpaX U UX CBOWCTBAX;

16) nmpakTU4ecKy 3HAUYUMbIE F€OMETPUYECKUE YMEHUS M HaBBIKM, YMEHHE NPUMEHATh UX K
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PEIICHUI0 TEOMETPUYECKUX U HETEOMETPUYECKHX 3a71a4, 8 UMEHHO:
. n300paxkath GUTYPHI HA TIJIOCKOCTH;
* HUCITIOJb30BAThH FCOMeTpI/I‘-IGCKI/Iﬁ SA3BIK IJIA OITMCaHUA MIPEAMCTOB OKPYKAIOUICTO MHPA,
. W3MEPSTh JJTUHBI OTPE3KOB, BEIMYUHBI YIIIOB, BBIYHCIATH IO U (GUryp;
. pacro3HaBaTh U U300paXkaTh paBHbIC, CHAMMETPUYHBIC U 1T0I00HBIE PUTYPHI;
. BBINOJIHATH MIOCTPOCHUS TEOMETPUICCKUX (PUTYP C TOMOIIBIO IUPKYIIS U JIMHEHKHY;
. YUTaTh U UCTIOJIH30BATh HH(POPMAIUIO, TPEICTABICHHYIO Ha YEPTEKaX, CXeMax;
. MIPOBOJIUTH MPAKTHYECKHE PACUETHI

Apudmeruka *

I1o oxoOHYaHMM U3ydYEHUs Kypca ydalunucs HayduTCs:

o 0COOEHHOCTH JIECITUYHON CUCTEMbI CUUCIICHMS,

o MCII0JIb30BAaTh IIOHATHSA, CBA3AHHBIE C JEIMMOCTBIO HATYPAJIBHBIX YHCEI;

o BbIp@)XaTh YHUCJIAa B SKBUBAJEHTHBIX (Qopmax, BblOMpas Haubojiee MOIXOASIIYIO B
3aBUCUMOCTH OT KOHKPETHOM CUTYalluH;

. CpPaBHUBATH U YIOPSI0YUBATH PAllMOHAIBHBIC YUCIIA;

o BBINIOJHATh BBIUUCICHHUS C PpAlUMOHAIBHBIMM YHCIAMM, CO4YeTas YCTHBIE U
IIMCBbMEHHBIE TPUEMBI BBIYUCIICHNN, IPUMEHEHUE KAJIBKYJIATOPA;

. UCIIOJIB30BaTh MOHATHS U YMEHUs, CBS3aHHBIC C IPONOPLUOHAIBLHOCTBIO BEIUYMH,

MPOIICHTaMH, B XOJI€ PEIICHHUSI MATEMAaTUYECKHX 33a]a4 U 33]]a4 U3 CMEXXHBIX MTPEIMETOB, BBITOIHSATh
HECJIO)KHBIE TIPAKTHYECKUE PaCUYETHI;

o aHATM3UPOBaTh TpadUKU 3aBHCHMOCTEH MEXIy BEJIMYMHAMHU (PACCTOSHUE, BPEMS;
TeMIleparypa u T.IL.).

Yuawuiica nonyuum eozmooicnocmo:

° NO3HAKOMUMbBCSL € NO3UYUOHHLIMU — CUCTEMAMU  CHYUCACHUSL C  OCHOBAHUSMU,
omauynvimu om 10;

. yenyoums U pazeums NpeoCmasieHuss O HAMYPATbHbIX YUCLIAX U CEOUCBAX
oenumMocmu;

° HAYYUMbCsl UCNONIL3068AMb NPUEMbL, PAYUOHATUSUPYIOWUE BbIYUCTICHUsl, NPUoOpecmu

HABLIK KOHMPOIUPOBAMb BbIYUCTIEHUS, 8blOUPASL NOOXO0OAWUL Ol CUMYAYUU CROCOO.

YucnoBbie 1 OyKBeHHbIE BBIPAKCHHUS. Y PaBHEHHUSA
ITo okOHYaHMM H3y4YeHUs Kypca yJaluluiucs HayduTCs:

o BBITOJIHATH ONEPAIUH C YHCIOBBIMU BBIPAKEHUSIMH;

o BBIMOJIHATh ~ NpeoOpa3oBaHMs OYKBEHHBIX BBIPQKEHUM (pacKpbeITHE  CKOOOK,
IIpUBEJCHNE OJOOHBIX ClIaraeMbIX);

o pemiath JIMHEHHbIE YpaBHEHHS, pellaTh TEKCTOBbIE 3ajaud ajareOpandyeckum
METOJIOM.

Yuawuiicsa nonyuum eosmoorcnocmy:

o Passumv npedcmasieHus 0 OYKEEeHHbIX 8bIPANCCHUAX U UX NPeoOPA308AHUSX,

o 081a0emv CneyuarbHbIMy NPUEMAMU peuleHUs YPAasHeHUll, NpUMeHsIms annapam

prlGHeHMZZ ons PEWLEHUA KAK MEKCMOBbIX MAK U NPAKMUYECKUX 3a0ady.

I'eomerpnueckue Gurypsl.
H3Mepeﬂue reOMETPUYCCKUX BEJITUYNH
ITo oxOHYaHNM M3YyYEHUs Kypca ydalluiics HayuuTCs:

o pacro3HaBaTh Ha YepTekaxX, PUCYHKaxX, MOJEIAX U B OKPYXKAIOLIEM MHpE IJIOCKUE U
IIPOCTPAHCTBEHHBIE T€OMETPUUECKHE (PUTYPBI U UX HIEMEHTHI;

o CTPOUTH YIJIbl, OIPEAENATh UX TPAyCHYIO MEPY;

o pacrio3HaBaTh W M300paxkaTh pa3BEPTKU KyOa, MPSMOYroJbHOIO Hapaienenurena,

[IPaBUJILHON TUPAMU/BL, UIMHIPA U KOHYCA,



. OTIpeNeNATh 10 JUHEWHBIM pa3MepaM pa3BEPTKU (PUTYpHI TMHEWHBIE pa3Mephl caMon
¢burypsl 1 Ha060poT;

° BBIYHCIIATh 00BEM IIPSMOYTOJILHOTO MapajlieienuIea u Kyoa.

Yuawuiica nonyuum 6ozmoorcnocmo:

° HAYYUmoCcsi  GbIYUCTAMb  00bEM  NPOCMPAHCMBEHHLIX —2e0Mempu4eckKux —guayp,
COCMABNIEHHBIX U3 NPAMOY20JIbHBIX NAPAJLIEIeNUNEe)08,

° yenyoums u pazeums npeocmdasieHuss O NPOCMPAHCMBEHHBIX 2eOMeMmpPUYecKUX
Queypax;

° HAYYUMbCA  NPUMEHAMb  NOHAMUE PA36EPMKU Ol GbINOIHEHUS NPAKMUYECKUX
pacuémos.

JIeMeHThI CTATUCTHKH, BeposiTHOCTH. KoMOuHaTOpHbBIE 32124
ITo okOHYaHMM U3y4YeHUs Kypca yJalluics HayduTCs:

. MCII0JIb30BaTh IMPOCTEUIINE CIOCOOBI IMPEACTABICHUS M aHalW3a CTaTHCTHYECKUX
JIAHHBIX

° pemiath KOMOWHATOPHBIC 33Ja4d HAa HAXOXKICHHE KOJUYECTBA OOBEKTOB WIIH
KOMOMHALHIA.

Yuawutics nonyuum 603moxucHOCmb !

° npuobpecmu NepeoHaAYAIbHbII ONbIM OpeaHu3ayuu cOopa OAHHLIX NPU NPOBeOeHUU

onpoca 00uecmeeHH020 MHeHUs, OCYWeCmeIaAmy UX aHauu3, NPeocmasisims pe3yibmanmsl Onpoca 6
suoe madbauysl, OUaAPaAMMbl;

o HAY4UmuvCs HeKOMOPbIM CNeYUANIbHbIM NPUEMaM peuleHus KOMOUHAMOPHBIX 3a0aH.

Harnsinnasi reomerpust

BolnyckHUK HAayuuTCS:

* pacrio3HaBaTb Ha YEPTEkKaxX, PUCYHKAX, MOJEISIX M B OKDPYKAIOIIEM MHpE IUIOCKUE U
MIPOCTPAHCTBEHHbIE T€OMETPUUECKHE (PUTYPHI;

* pacrio3HaBaTh Pa3BEPTKM KyOa, MPSMOYrOJBHOTO TMapajjieNienunesaa, MpaBUIbHON
MUpaMM/JIbl, HWIMH]IpA U KOHYCA;

* CTPOUTH Pa3BEPTKU KyOa U NMPSIMOYTOJIBHOTO Napasienenurne/a;

* OIpeNeNsATh IO JIMHEHHBIM pa3MepaM pa3BEPTKU (UTYpbl JHHEHHBIE pa3Mepbl caMoi
¢burypsl u Ha060poT;

* BBIYUCIIATH O0BEM MPSIMOYTOJIBHOTO MapaljiesienuIea.

Buinyckuux nonyuum 603mMoicHOCHb:

* HAYYUMbCS  GLIYUCTAML  00BbEMbL  NPOCMPAHCMBEHHbIX — 2eOMempudecKux  guayp,
COCMABNEHHBIX U3 NPAMOY20IbHIX NAPALIENEeNUNeo0s.

HartypaasbHhble ynciaa. [{pooun. PaunonajabHbie uncia

BbInycKHUK Hay4uTCS:

* IOHUMATh OCOOEHHOCTHU JAECSITUYHOU CUCTEMBI CUUCIICHUS;

* OIIEPUPOBATh NMOHATUAMH, CBSI3aHHBIMHU C JAEIMMOCTBIO HATypaIbHBIX YUCE;

* BbIpaKaTh 4YHUCJa B SKBUBAJICHTHBIX (Qopmax, BbIOMpas HauOoyiee TMOAXOASIIYI0 B
3aBUCHUMOCTH OT KOHKPETHOM CUTYallUH;

* CpaBHUBATh U YIOPSAJOYMBATH PALlMOHAIIbHbIE YUCIIA;

* BBIIIOJIHATH BBIYMCIEHUS C PALMOHAIBHBIMU YHCIAMM, COYETas YCTHbIE M NHCbMEHHBIE
MpUEMBI BBIYUCIICHUN, IPUMEHEHUE KaIbKYJIATOpa;

* UCIIOJIB30BAaTh TIOHATUS M YMEHUS, CBS3aHHBIE C MPONOPLMOHAIBHOCTBIO BEJINYMH,
MIPOLIEHTaMH, B XOJI€ pELIeHUs] MaTeMaTUYeCKUX 3a/1ad ¥ 3aJ1ad U3 CMEKHBIX MPEIMETOB, BBITIOIHATh
HECJIOKHBIE IPAKTUUECKNE PACUYETHI.

Buinyckuux nonyuum 603Mo#CHOCHb:

* NO3HAKOMUMBCS C NOZUYUOHHBIMU CUCEMAMU CYUCTIEHUS C OCHOBAHUAMU, OMIUYHbIMU OM
10;

* yenyoumo u pazeums npeoCmagieHusi 0 HaMmypaibHbIX YUCTAX U CEOUCMBAX OeNUMOCTU,



* HAYYUMbCA  UCNONL306AMb  NPUEMBL, PAYUOHATUSUPYIOWUE —BbIYUCTIEHUS, NpUobpecmu
NPUBBLIUKY KOHMPOIUPOBAMb BbIYUCTICHUS, 8blOUPAs NOOXOOAUWULL O CUMYAYULU CNOCOO.

JleficTBUTEIBLHBIE YU CJIA

BbInycKHHUK Hay4YHUTCSA:

* HCIIOJIB30BAaTh HAYAIILHBIC MTPEICTABICHUS O MHOYKECTBE JICHCTBUTEIHHBIX YHCET,

* ONEPUPOBATH MOHSATHUEM KBAAPATHOTO KOPHS, IPUMEHSTh €r0 B BEIUHCICHUSIX.

Buinycknux nonyuum 603mMoxicHOCmb:

* pazeums NpeocmasiieHue O Hucie U HUCIOBbIX CUCMeMAX Om HAMmypaibHblX 00
0eticmeumenbHuIX Yucesl;, 0 poau bl4UCIeHUL 8 NPAKMUKe;

*pazeumv u  yenyoumv 3HAHUS O O0eCAMUYHOU 3ANUCU  OCUCMBUMENbHBIX — YUCel
(nepuooduyeckue u Henepuoouuecxkue Opoou).

N3mepenusi, npudanKeHusi, OUEHKU

BrinyckHuK Haydures:

* HCIOJIb30BATh B XOJ€ pEIICHUs 3a/Jad DJIEeMEHTapHbIE IPEACTABICHUS, CBS3aHHBIE C
PUOIKEHHBIMHU 3HAYCHUSIMUA BEJTUYHH.

Buvinyckuux nonyuum 603moxicHoCmb:

* NOHAMb, YMO YUCT08ble OAHHbBIE, KOMOPble UCNONb3VIOMCS OISl XAPAKMePUCMUKU 00beKmos
OKpYJHCaruie2o0  Mupd, AGIANMCA  NPeUMYyWeCcmB8eHHO NPUONUNCEHHbIMU, YMO NO  3anucu
NPUOTUNCEHHBIX 3HAYEHUL, COOePHCAUUXCA 8 UHDOPMAYUOHHBIX UCTNOYHUKAX, MOJICHO CYOUmMbd O
Nno2peunHoCmuy NPUOIUNCEHUS,

* NOHAMb, YMO NOSPEUHOCTb Pe3yIbmama BblYUCTIeHULl OO0JNHCHA ObiMb COUsMepuUMa ¢
NOCPeUHOCMbIO UCXOOHBIX OAHHBIX.

Aaredpanyeckue BbIPasKeHHs

BbINyCKHUK Hay4YHUTCSA:

* ONIEPUPOBATH TIOHATHUSAMHU «TOXJIECTBO», «TOXKICCTBEHHOE MPEOOpa3oBaHUE», pEIIaTh
3a/lauu, coliepikaliie OyKBeHHbIe JaHHbIE; paboTaTh ¢ hopMylIaMu;

* BBITIOJIHATH MPEOOPa30BAHUS BBIPAKEHUH, COJEPKAIIUX CTSIICHH C IEIBIMU TTOKA3aTeISIMU
Y KBaJIpaTHBIE KOPHU;

* BBITIOJIHATH TOXKJIECTBEHHBIC MPeoOpa3oBaHMs pPANMOHAIBHBIX BBIPAKECHUH HA OCHOBE
MpaBWJI JCHCTBHUI HAJl MHOTOWICHAMH U anreOpandeckKuMu Jpo0simMu;

* BBITIOJIHATD PA3JI0KCHIE MHOTOWICHOB HA MHOXKHUTEIIH.

Buinyckuux nonyuum 603mMo#CHOCMb HAYYUMBCL:

* GLINONHAMb MHO20ULA208ble NPeoOPA306aHUSL  PAYUOHANLHLIX  BbIPANCEHUL, NPUMEHSS
WUpOoKUl Habop cnocobos8 u NPUEMO8;

* NPUMEHAMb MOACOeCmEeHHble NPeodpa30eanus OJisl peuleHus 3a0ay U3 pasiuiHblx pazoenos
Kypca (Hanpumep, 015 Hax0x4COeHUss HaubONbULe20/HAUMEHb-ULE20 3HAYEHUS BbIPANCEHU).

YpaBHeHus

BrInyckHUK HAy4UTCS:

* pemraTh OCHOBHBIC BUBI PAIIMOHAIBHBIX YPABHCHHH C OJHOH MEPEMEHHOM, CHCTEMBI JIBYX
ypaBHEHUH C IBYMS TIEpEMEHHBIMH;

* IOHUMaTh YpaBHEHHWE KaK BAKHEHIIYI0 MaTEMATHYECKYI0 MOJCHb JUIS ONHCAHHS |
M3YYCHHS] Pa3HOOOpa3HBIX peabHBIX CHUTYyallui, pemaTh TEKCTOBBIE 3aJaud alreOpanuyecKuM
METOIOM;

* IPUMEHSTH TpadUyecKue MPEICTABICHUS IS UCCIEIOBAHMs ypaBHEHUH, UCCIEAOBAHUS U
pEIICHUS CUCTEM YPABHCHHM C ABYMS NTEPEMECHHBIMHU.

Buinyckuux nonyuum 603mMoicHOCmb:

* 081a0emb CNeYUaIbHbLIMU NPUEMAMU PeUleHUs YPAGHEHUU U CUCeM YPAGHEeHUl, 8epeHHO
NPUMEHAMb annapam ypasHeHuu O0iisi peuleHus pazHooopasHvlx 3a0ay U3 Mamemamuru, CMeHCHbIX
npeomemos, NPaKmuKu,

* npumenams  epaguueckue npeocmasienus Ol UCCIe008AHUA  YPAGHEHUN, CUcmem
VpasHeHrull, cooepicaujux OyKeeHHvle KOIPOUYUeHMbI.

HepasencrBa

BbInyckHUK Hay4uHuTCA:



* [IOHUMaTh M NPHUMEHATH TEPMHUHOJIOTMIO WU CHMBOJIMKY, CBSI3aHHBIE C OTHOLUEHUEM
HEPaBEHCTBA, CBOICTBA YUCIIOBBIX HEPABEHCTB;

* pelaTh JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHON M MX CUCTEMBI; pellaTh KBaJpaTHbIC
HEPaBEHCTBA C ONMOPON Ha rpauuecKue MpeIcTaBICHHS;

* IPUMEHSATH allapaT HEPABEHCTB JIJIS PELICHMs 3a/1a4 U3 Pa3JINYHBIX pa3JIENoB Kypca.

Buinyckuux nonyuum 603mMoiCHOCMb HAYYUMBCSL:

* PA3HO0OPA3HBIM NPUEMAM OOKA3AMENbCMBA HEePABeHCME, VBEPEHHO NPUMEHAMb annapam
Hepagencme OJisl peuleHUss PA3HOO0OPA3HbIX MAMeMamuyecKux 3a0ady U 3a0ay U3 CMeHCHbIX
npeomemos, NPaKmuKu,

* npumensme  2paguueckue npeocmadnenus 0N UCCLCO08AHUS  HEPABEHCMS, CUCHEM
HepaseHcma, codepicauux byKeeHHvie KoIpduyueHmul.

OcHoBHbIE NOHATHSA. UK c/I0BbIEe PYHKIMH

BrinyckHuk Haydures:

* IOHUMAaTh M UCIIOJIb30BATh (DYHKIMOHAIBHBIE MOHSATHS U SI3bIK (TEPMHHBI, CHMBOJIHUYECKHE
0003HauCHHUS ),

* CTPOUTH TpauKu JIEMEHTAPHBIX (DYHKIMI; UCCIeI0BaTh CBONCTBA YMCIOBBIX (PYHKIIMI HA
OCHOBE M3YYEHUS MMOBE/ICHUS UX TPAPHKOB;

* MOHUMAaTh (PYHKIIMIO KaK BOKHEHIIYI0O MAaTeMAaTUYECKYIO0 MOJEIb JJIsi ONMUCAHUS MPOIECCOB
U SIBJICHUH OKPYXKAIOIIEr0 MHUpA, TPUMEHATh ()YHKIMOHATBHBIA S3BIK IS OTIMCAHMS U UCCIIETOBAHUS
3aBUCHUMOCTEHN MKy (PU3MUYECKUMH BETUYUMHAMU.

Buinycknux nonyuum 603mMoxicHOCMb HAYYUMBCSL:

* NPOBOOUMb UCCIEO08AHUS, CBA3AHHbIE C U3VYEHUEeM CBOUCMSE (YHKYUull, 8 Mmom yucie ¢
UCNONb308AHUEM KOMNbIOMEPA, HA OCHOBE 2PADUKO8 U3VHEHHBIX (hYHKYUL CIpoums 6ojee Cl0HCHble
epaguxu (Kycouno-3a0anHble, C «8bIKOJIOMbIMUY MOUYKAMU U M. N.);

* UCNONIBL308aMb  (PYHKYUOHATIbHBIE NPeOCmasieHuss U C80Ucmea @QYHKYull Ol peuleHus
MamemMamuyecKux 3a0ay U3 paziudHsbix pazoenos Kypca.

YucioBble n0OCI€10BATEILHOCTH

BBINTyCKHUK HAy4nuTCS:

* IOHUMaTh W WCIIOJIb30BaTh SI3bIK IOCJEAO0BATENbHOCTEN (TEPMHUHBI, CHMBOJIMYECKHE
0003HAYEHNUS);

* IpUMEHATH (HOPMYIIbI, CBA3aHHBIE C ApU(PMETUUECKOH U T€OMETPUUYECKON MpOrpeccuet, u
anmnapar, chOpMHPOBAHHBIN MTPH U3YYEHUH APYTHX pa3/ieioB Kypca, K PeHIeHHIO 3a/1a4, B TOM YHUCIIe
C KOHTEKCTOM U3 PEaJIbHOM KU3HU.

Buinyckuux nonyuum 603mMo#CHOCMb HAYYUMBCSL:

* pewiams KOMOUHUPOBAHHbIE 3a0aYU C NPUMEHEHUEM (POopMYIL N-20 YNeHA U CYMMbl NEPEbIX N
YIeHO8 apughmMemuueckou U 2eoOMempuyecKoll NPpocpeccuul, NPUMeHsis npu IMoM annapam ypaeHeHul
U HepageHcms,

* NOHUMAMb APUPMEMUUECKVIO U 2e0MEMPULECKVIO NPOZPECcCUlo KaK QYHKYUU HAmypaibHO20
apeymenma, cesa3vleams apupmMemuieckyio npocpeccuio ¢ JUHEUHbIM POCMOM, 2e0Mempuieckyio —
€ 9KCNOHEHYUATTLHBIM POCIIOM.

OnucarejibHAsA CTATUCTHKA

BbIMyCKHUK Hay4yuTCs HCIONB30BaTh IMPOCTEHIINE CIIOCOObI MPEACTABICHUS W aHAJIN3a
CTaTUCTUYECKUX JaHHBIX.

Buinycknux  nomyuum 603MOMCHOCMb Npuobpecmu NepeoHauaIbHblll ONbIM  OP2aAHU3AYUU
cbopa OauHbIX NpuU NPOBeOeHUU ONpoca OOWECMBEHHO20 MHEHUs, OCYWeCmeIsims UX aHauus,
npeocmasiime pe3yibmanmvl ONpocd 8 guoe madauysl, OUACPAMMbI.

Cayuaiinble cOOBITHS U BEPOATHOCTD

BbIlycKHMK Hay4duTCs HAXOAUTh OTHOCUTENIBHYIO YacTOTy U BEPOSATHOCTH CIIy4aliHOTO
COOBITHSL.

Bvinycknux — noayyum — 803MONCHOCMb — NPUOOpeCmuU  Onblm  NPOBEOeHUs  CIYYAUHbBIX
9KCNEPUMEHMO8, 8 MOM HUCIe C NOMOWbIO KOMALIOMEPHO20 MOOEIUPOBAHUSL, UHMEPNPEemayul ux
Dpe3yIbmamos.

KomOunaropuka
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BrInyCKHUK Hay4uTCs pemiaTh KOMOMHATOPHBIE 33]]a49i Ha HAXOXKICHHUE YUCIIa 00ObEKTOB MU
KOMOWHAIINH.

Buinycknux nonyuum 603mMoHCHOCMb HAYYUMBCA HEKOMOPbL

* yenyoums u pazeums npeocmagierus 0 npOCMpanCmMEeHHbIX 2e0Mempuyeckux uzypax;

* HAYUUMbCA NPUMEHAMb NOHAMUE PAZGEPMKU 015 8INOIHEHUS NPAKMUYECKUX PACUEMO8.

I'eomeTpuueckue purypnbi

BreinmyckHuK Haydures:

* I0JIb30BAThCS SA3BIKOM T'€OMETPHH Ul ONMHCAaHUS MPEIMETOB OKPYKAIOIIEro MHpa U HUX
B3aMMHOTO PACIIOJIOKEHHS,;

* pacrio3HaBaTh W HM300pakaTh Ha depfekax W PHUCYHKax reOMETPHYECKHe (HUTYphl M HX
KOH(UTyparuu;

* HAXOJIUTh 3HAUEHUS JUIUH JIMHEHHBIX AJIEMEHTOB (DUTYp U UX OTHOILICHHUS, IPATYyCHYIO MEPY
yrioB ot 0° mo 180°, mpumeHsisi ompeaesieHHs, CBOMCTBA M NPU3HAKU (UTYp U HX 3JIEMEHTOB,
oTHOWEHHs (HUryp (PaBEHCTBO, M0100KE, CHMMETPHUH, TOBOPOT, MApaJIIEIbHBIN IEPEHOC);

* ONEPUPOBATh C HAYAIbHBIMU TMOHSATUSMU TPUTOHOMETPUM M BBIMOJHATH DJIEMEHTApHBIC
oreparuy HaJ GyHKIMSIMH YTJIOB;

* pemiaTth 3aJ1a4M Ha JOKa3aTelIbCTBO, OMUPASICh Ha U3YUYECHHbIE CBOMCTBA GUTYP U OTHOIICHHMA
MEXTy HUMH U TIPAMCHSISI U3yICHHBIE METOIBI JJOKA3aTeIIbCTB;

* pemaTh HeCIOXKHbIE 33]]a4l HA TIOCTPOSHUE, IPUMEHSSI OCHOBHBIE aITOPUTMBI IIOCTPOSHUS C
TTOMOIIBIO ITUPKYJIS ¥ IMHEHKH;

* pemiath MpocTeiIre MIaHUMETPUYECKHE 3a/1a4H B IPOCTPAHCTBE.

Buinycknux nonyuum 6o3modxcnocms:

* 081A0emMb MEeMOOAMU peueHUs. 3a0a4 HA BbIYUCIEeHUS U OOKA3AMENbCMBA: Memooom Om
NPOMUBHO20, MEMOOOM NO00OUS, MEMOOOM nepebopa BapuUanmos U MemoOOM 2eoMempudecKux
Mecm moyex;

* npuodpecmu onvim NPUMEHEHUs AleeOpauiecko20 U MpUSOHOMEMPUYECKO20 annapama u
uoetl 08UNCEHUsI NPU peULeHUU 2e0MemPULeCcKUX 3a0a4;

* ognademsb MpPAOUYUOHHOU CXeMOU peuleHus 3a0ay Ha NOCMpPoeHue ¢ NOMOUWbIO YUPKYIA U
JIUHEUKU. aHanu3, nocmpoenue, 00Ka3ameibCcmeao U Ucciedo8anue,

* HAYUUMbCA peuams 3a0a4u Ha NOCMpoeHue MemooOM 2e0MempuiecKko20 Mecma modex u
MemoooM HOO0OUSL,

* npuodpecmu  onvlm UCCIE008AHUS CEOUCME NIAHUMEMPUYECKUX duUeyp ¢ NOMOWbIO
KOMNbIOMEPHBIX NPOCPAMM;

* npuodpecmu onvlm GbINOIHEHUs NPOeKMog no memam «I eomempuueckue npeobpazoeanisl
Ha naockocmuy, «llocmpoenue ompesxkos no gpopmynem.

HN3mepeHne reoMeTpU4eCKUX BeJTHYNH

BrInycKHUK HAy4UTCS:

* HCIIOJIb30BAaTh CBOWCTBA M3MEPEHMS JJIUH, TUIOIAACH W YIJIOB NpW pPEHICHWH 3a/1ad Ha
HAXOXJCHHUE JJIMHBI OTPE3Ka, JJIMHBI OKPYXKHOCTH, IJIMHBI JYTU OKPYKHOCTH, TPaTyCHON MeEphI
yria;

* BBIYUCIIATh  IJIOMAJAM  TPEYroJbHUKOB,  MPSAMOYTOJBHHUKOB,  MapajlieIorpaMM-MOB,
Tpanenuui, KpyroB U CEKTOPOB;

* BBIYHCIIATH JJIMHY OKPY>KHOCTH, JJIMHY TyTH OKPYKHOCTH;

* BBIYHCIIAT JUTHHBI JTUHCHHBIX 3JIEMEHTOB (DUTYP M MX YTJIbI, HCIIOJIB3YsI (DOPMYIIBI JUTHHBI
OKPYXKHOCTH | JUTHHBI TYTH OKPYKHOCTH, GOPMYIBI IJIOMAaAeH Guryp;

* pemaTh 3aJa4d Ha JIOKa3aTeICTBO C HCIOIB30BaHUEM (HOPMYJ JJITMHBI OKPYXHOCTH W
JUTMHBI YT OKPY>KHOCTH, PopMy miomazeit Guryp;

* pemIaTh MPaKTUYECKHE 3aJayd, CBSI3aHHBIC C HAXOXKJICHUEM TE€OMETPUYCCKUX BEIUIHH
(ucmonb3yst MPU HEOOXOAUMOCTH CIIPABOYHUKH U TEXHUYECKUE CPEICTBA).

Buinyckuux nonyuum 603Mo#CHOCMb HAYYUMBCL:

* BHIYUCIAMb NAOWAOU PuUeYp, COCMABIEHHBIX U3 O08VX UMU 0olee NPAMOY20IbHUKOS,
napannenocpammos, mpey2oibHUKos, Kpyaa u cekmopa,
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* BLIYUCTAMb  NAOWAOU MHO20Y20NIbHUKOS, UCHONIb3YSl  OMHOWEHUS PAGHOBETUKOCIU U
PABHOCOCMABIEHHOCTU,

* NpUMeHAMb aneebpauyeckuil. U MpueoOHOMempudecKuli annapam u uoeu OBUNCEHUs Npu
pewenuu 3a0ay Ha 8blYUcieHue NI0Waoet MHO20Y20lbHUKOS.

Koopaunarsi

BhIycKHUMK Hay4YHTCA:

* BBIUNCIATh JUIMHY OTpe3Ka II0 KOOPAMHATaM €ro KOHIIOB; BBIYUCIATH KOOPAUHATHI
CepeUHBI OTPE3Ka;

* KCIO0JIb30BaTh KOOPAUHATHBIM METOJ JUIsl U3YYEHHUs CBOMCTB IPSMBIX U OKPYKHOCTEM.

BblnyckHUK noayuum 603mModxicHocmy:

* 061a0€Mmb KOOPOUHAMHBIM MEMOOOM PeuleHUsl 3a0ay HA BbIYUCIEHUs U OOKA3AMEeNbCMBa,

* npuobpecmu Onvlm UCNONL30GAHUS KOMNbIOMEPHLIX NPOZPAMM 0N AHAAU3A YACTIHBIX
Cyuaes 63auUMHO20 PACNON0NACEH U OKPYICHOCMEN U NPAMbBLX,

* npuobpecmu onvim GbINOJIHEHUs NPOeKmos Ha memy «lIpumenenue KoopouHammnozo
Memooa npu peuteHuu 3a0a4 Ha 8bIYUCTEHUs U OOKA3AMENbCHEA.

BekTops!

BbINyCKHUK HAYy4YHUTCSA:

* ONIEPUPOBATh C BEKTOPAMHU: HAXOIUTh CYMMY M Pa3HOCTh JBYX BEKTOPOB, 3aJaHHBIX
r€OMETPUYECKH, HAXOUTh BEKTOP, PABHBIN ITPOU3BEACHUIO 3aIaHHOTO BEKTOPA HA YUCIIO;

* HAXOJIUTh ISl BEKTOPOB, 3a/IaHHBIX KOOPJAWHATAMH: JUIMHY BEKTOPA, KOOPJAHMHATHE CyMMEBI U
pa3HOCTH JABYX U 0oJjiee BEKTOPOB, KOOPAMHATHI MPOU3BEACHUS BEKTOpa Ha YMCIO, IPUMEHSS MpU
HEOO0XOMMOCTHU COYETATEIbHBIN, IEPEMECTHTEIBHBIN U PaCIPeACTUTEIbHBIN 3aKOHBI,

* BBIYHUCIISATh CKAIAPHOE MPOU3BEIACHHE BEKTOPOB, HAXOIUTh YroJd MEXAY BEKTOpaMH,
YCTaHABJIMBATH MEPICHIUKYISIPHOCTD MPSIMBIX.

Buvinyckuux nonyuum 603mMoxicHOCmb:

* 081a0emb BeKMOPHbIM MEMOOOM 0I5l peuleHUs: 3a0ad Ha 8bIYUCIEeHUSL U OOKA3AMelbCmed,

* npuobpecmu OnvIM BbINOJHEHUS NPOEKMO8 HA MeMy «NPUMEHEeHUe BeKMOPHO20 Memood
npu peweHuu 3a0ay Ha 8bIYUCTIEHUS U OOKA3AMENbCMBA.

TpeGoBanus K yPOBHIO NOATOTOBKH BBINYCKHUKOB

B PE3YIbTATC U3YUCHUSA KypCa MAaTCMAaTUKN YUCHUK JOJIKCH 3HATbH/ IOHUMATD:

. CYILIECTBO MOHATUS MaTEMAaTHYECKOTO JI0KA3aTeNbCTBA; IPUMEPBI JOKA3aTEIbCTB;

. CYLIECTBO MOHATHS AJITOPUTMA; IPUBOANUTE IPUMEPHI AIITOPUTMOB;

. KaK HCIIOJIb3YIOTCA MaTeMaThudeckue popmyJsibl, ypaBHEHUS U HEPABEHCTBA; MPUMEPDI
UX NIPUMEHEHUS JUUIS PELICHNUs MaTEMaTUUECKUX U MPAKTUYECKUX 3a/1a4;

. KaK MaTeMaTH4YeCKH OINpeJesieHHble (YHKIUMU MOTYT ONUCBIBATh peajbHbIE
3aBUCUMOCTH; IIPUBOAUTH IIPUMEPHI TAKOTO ONMCAHUS;

. KaK MOTPEeOHOCTH MPAaKTHUKU MPHUBEIM MAaTeMaTHYECKyl0 HayKy K HeoOXOJIUMOCTU
paciIMpeHysl OHATHUS YNCIA;

. BEPOSITHOCTHBIA XapaKTEP MHOIMX 3aKOHOMEPHOCTEH OKPYXKAOIIEr0 MHUPA; MPUMEPHI
CTaTUCTUYECKUX 3aKOHOMEPHOCTEN U BBIBOJIOB;

. KakuM o0pa3oM reoMeTpusi BO3HUKIIA U3 MTPAKTHUECKUX 3a]a4 3eMJIEMEpHsl; TPUMEpPhI
reOMETPHUECKUX OOBEKTOB U YTBEPKIAECHUI 0 HUX, BAXHBIX /I IPAKTUKHU;

. CMBICII HJI€aTN3alNH, MO3BOJIAIONICH pellaTh 3aJadyd PEaJbHOW JIEHCTBUTEIBHOCTH
MaTeMaTHYEeCKUMHU METOJIaMH, TPUMEPHI OIINOO0K, BO3HUKAIOIIUX MTPU UACATH3AlINH.

Apudmernka

Ymers

= BBINOJIHATh YCTHO apu(METHUYECKHE JEUCTBUSA: CIIOKEHHE U BBIUMTAHUE JIBY3HAUHBIX

9HCeN U ECATUYHBIX IPoOei ¢ IByMs 3HaKaMH, YMHOXEHUE OJTHO3HAYHBIX YHCEN, apu(PMETHICCKHE
OTIepaliy ¢ OOBIKHOBEHHBIMH IPOOSIMHU C OJJHO3HAYHBIM 3HAMEHATEJIEM U YHCIIUTEIIEM;
. MEePEXOIUTh OT OJHOW (POPMBI 3aMUCH YUCENl K APYrou, MPEICTaBIsITh NECATUIHYIO
npoOb B BUJIE OOBIKHOBEHHOW W B NPOCTEHIIUX Clydasx OOBIKHOBEHHYIO B BHJE JCCATUYHOM,
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MPOILCHTHI - B BHJIE APOOH M JpoOb — B BHJIE MPOILICHTOB; 3alMCHIBATh OOJBIINE M Majible YHcia C
HCIIOJI30BAHUEM LIEJIBIX CTEIICHEU JECATKH;

. BBINOJIHATE apU(METUUYECKUE JEHCTBUA C PALMOHAIBHBIMH YHCIAMH, CPaBHHUBATH
palMOHAIbHBIE U JIECHCTBUTENBHBIC YUCIIA; HAXOAUTh B HECIIOKHBIX CIIydasX 3HAYEHUS CTENEHEH ¢
LIEJIBIMU [T0KA3aTEIMUA U KOPHEH; HaXOAUTh 3HAYECHMsI YACIIOBBIX BBIPAKCHUM;

= OKpYIJIATH LeJIbIe YKCcIa U JECSITUYHbIE IPOOM, HAXOAUTh NMPUOIMIKEHHbIE YHUCIIA C
HE/IOCTaTKOM U C U30BITKOM, BBITIOJHATH OLIEHKY YHCIIOBBIX BBIPAXKEHUH;

= I10JIB30BATHCSA OCHOBHBIMU €IMHULIAMU JUIMHBI, MACChl, BDEMEHH, CKOPOCTH, IIJIOLIA/IH,
o0beMa; BeIpaykaTh 0oJiee KPYIHBIE €ANHUIIBI Yepe3 0oJiee MeIKHe U Ha000poT;

= peliath TEKCTOBBIC 3a[avd, BRIIOYAas 3a1a4d, CBSI3aHHBIC C OTHOIICHHEM U C
MPONOPIMOHATBHOCTBIO BETUYUH, IPOOSIMH U TIPOLIEHTAMU;

HCIO0JIb30BATh NPHOOPETEHHbIC 3HAHUA M YMEHHMS B INPAKTHYECKOH NACATEJbHOCTH H
NOBCEHEBHOM KM3HU /IS

" pelIeHUsT HECIOXKHBIX IPAKTUYECKMX pacyeTHBIX 3ajJady, B TOM 4YHCIE C
WCIIOJIb30BAaHUEM IPU HEOOXOAMMOCTH CIIPABOYHBIX MAaTEPHAIOB, KAIBKYJIATOPA, KOMIIBIOTEPA;

" YCTHOM TPUKUAKKM M OLEHKH pe3ylbTaTa BBIUMCICHUN; TMPOBEPKH pe3ysbTara
BBIYHMCIICHHS, C UCTIOJIb30BAHUEM PA3JIMUHBIX IPUEMOB;

" UHTEPIPETAMM PE3yJIbTaTOB PELICHUS 3a7a4 ¢ y4eTOM OrpaHUYEHHH, CBSI3aHHBIX C
peanbHBIMHU CBOMCTBAMHU pacCMaTPUBAEMBIX MPOIIECCOB U SIBJICHUI.

Anreopa

YMmerh

" COCTaBJISITh OYKBEHHBIE BBIPAXKECHHS U (POPMYIIBI 10 YCIOBUSAM 3a]a4; OCYIIECTBIISITh B

BBIPAXKCHUAX U Q)opMynax YHCJIOBBIC IMOACTAHOBKHU W BBIIIOJHATH COOTBCTCTBYIOIIMWEC BBIYUCIICHUA,
OCYUIECTBIISATH MTOJICTAHOBKY O/THOTO BBIPAXXEHUS B JPYroe; BEIpAXaTh U3 (POPMYJI OAHY ITEPEMEHHYIO
4epe3 OCTAIbHEIC;

. BBITIOJIHATH OCHOBHBIC JICHCTBUSI CO CTENEHSMH C IEIbIMH IIOKa3aTelsiMHu, C
MHOIro4J€HaMmu W C aJ'Il"e6paI/I‘-I€CKI/IMI/I I[pO6$IMI/I; BBITIOJHATL  PA3JIOKCHUC MHOI'OYJICHOB Ha
MHOKHTEITH; BBITTOJHATH TOXJIECTBEHHBIE IIPE0Opa30BaHMs PAIOHATIBHBIX BHIPAKEHHIA;

. MPUMEHATh CBOMCTBAa apU(PMETHUYECKUX KBAJAPATHBIX KOPHEH IS BBIUHUCICHUS
3HaYEHUH U MPeoOpPa30BaHUN YHCIOBBIX BBIPAXKEHUMN, COJEPIKAIIUX KBaIPATHBIE KOPHHU;

. pelmarb JIMHEMHBIE, KBAJpPAaTHbIE YPaBHEHUS W PAUUOHAIBHBICE YPABHEHMUS,
CBOJSIINECS K HUM, CUCTEMBI JIBYX JIMHEHHBIX YPABHEHUI 1 HECIIOKHBIE HEJTMHEMHbBIE CUCTEMBI;

. pelaTth JJUHENHbIE U KBaJpaTHbIE HEPABEHCTBA C OJJHOM MEPEMEHHON U UX CUCTEMBI;

. pemars TEKCTOBBIE 3aJaud  aireOpamvdeckuM  METOAOM, HHTEpPIpPEeTHPOBATH
MOJTYYEHHBIN pe3yIbTaT, IPOBOIUTH OTOOP pelieHuH, UCXO s U3 (GOPMYITUPOBKH 3a4a4H;

. M300pakaTh YMCIa TOUKAMH Ha KOOPJIMHATHOMN MPSMOii;

. ONpeAeNsITh KOOpAWHATA TOYKH IUIOCKOCTH, CTPOUTh TOYKHM C 3aJaHHBIMH
KOOpJIUHATAMK; U300pakaTh MHOXKECTBO PEIICHUH IMHEHHOTO HEPaBEHCTBA,

. pacro3HaBaTh apu(pMETHUECKHE W TEOMETPUUYECKHE IMPOTPECCUU; PEIIaTh 3aJadyu C
MpUMeHEeHHeM (HOPMYIIBI OOIIETO YIeHa U CYMMbI HECKOJIBKUX TEPBHIX YJICHOB;

. HaXOJUTh 3HAYCHUsS (PYHKIMH, 3aJaHHOU (opmynoi, Tabmuueld, rpapukomM Mo ee

apryMeHTy; HaXOJUTh 3HAYEHHE apryMeHTa IO 3HAYCHUIO (YHKIUH, 33aJaHHOW TpapuKOM WIH
TaOJIUIIEH;

. ONpeNeNIATh CBOMCTBA (yHKIMM 1O ee Trpaduky; NpUMEHATh TIpaduuecKue
MIpe/ICTaBJICHMs] IPU PELIEHUH YPaBHEHUM, CUCTEM, HEPABEHCTB;
. OIMCHIBATh CBOMCTBA N3YUYEHHBIX (DYHKIIHIA, CTPOUTH UX Ipaduku

HCIIOJb30BaTh IIpHOﬁpeTeHHI)Ie JHAHUA H yMemm B HpaKTH‘IeCKOﬁ AEATCJIBbHOCTH U
NOBCEIHEBHOH sKU3HH 1JI51:

. BBITIOJIHEHHUSI pacueToB 10 ¢opMynaMm, cocTaBlieHue (opMys, BBIPaKAIOIINX
3aBUCUMOCTh MEXIYy pEalbHBIMU BEJIMYMHAMM; HAXOXACHUS HYXKHOH (OpMYJBbl B CIPaBOYHBIX
MaTepuaa;

u MOI[GJII/IpOBaHI/Ie HpaKTI/I‘-IeCKI/IX chyauHﬁ 1 HUCCIICAOBaAHUA HOCTpOGHHLIX MO[[GJIGﬁ C
WCIIOIb30BaHUEM alllapara aareopsl;

13



. OMMCAHUS 3aBUCHUMOCTEH MEXIy (PHU3NYECKUMH BEIMYUHAMH COOTBETCTBYIOLTUMU
(dbopMynaMu IpH UCCIEIOBAaHUHM HECTIOKHBIX TPAKTUUECKUX CUTYAIIHi;

. WHTEpPIpETANH IPa()UKOB pealbHbIX 3aBUCHMOCTEH MEXIY BETHUNHAMMU.

I'eomerpus

Ymern

. M0JIb30BAThCS T€OMETPUUECKUM S3BIKOM [UIsl OMHUCAHUS IPEIMETOB OKPYKAIOIIEro
MUDA,

. pacrno3HaBaTh reoMeTpruuecKkue (pUrypsl, pa3inyaTh X B3aUMHOE PACIOIOKEHHUE;

. M300paxkaTh T€OMETPUYECKHE (UTYPHI; BBIMOIHATH YEPTEKU IO YCIOBHIO 3a/1ay;
OCYIIECTBJIATH ITpeoOpazoBanue Guryp; *

. pacrmo3HaBaTh Ha YEpPTEkKax, MOJEISIX M B OKPYXArolel OOCTAaHOBKE OCHOBHBIE
MIPOCTPAHCTBEHHBIE TeJa, U300paXKaTh UX;

. B IIPOCTEHIIINX CITydasx CTPOUTH CEUCHHSI U PA3BEPTKHU MPOCTPAHCTBEHHBIX TEI;

. MPOBOAUTH OIMEpAMy HaJ BEKTOPAMH, BBIUUCISTH UIMHY W KOOPAHWHATHI BEKTOPA,
YTOJI M@XTY BEKTOPAMU;

. BBIUUCIISATH 3HAUEHUS T€OMETPUUYECKUX BEITUYUH ([JIMH, YIIJIOB, IUIOMIAAeH, 00BEMOB);

B ToM uncie: aist yraos ot 0° 1o 180° ompenensiTh 3HAYCHMS TPUTOHOMETPHUECKHX (YHKIHH IO
3aJJaHHbIM 3HAUYEHUSM YIJIOB; HaXOAUTh 3HAYEHUS TPUTOHOMETPUYECKMX (DYHKIMH 10 3HAYEHUIO
OJIHOM W3 HUX, HAaXOAWUTb CTOPOHBI, yIJIbl M IUIOLWAAN TPEYrOJIbHUKOB, UIMHBI JIOMAHBIX, AYT
OKPY>KHOCTH, IIOIIAJIe OCHOBHBIX F€OMETPUUECKUX (DUTYDP U (PUTYp, COCTABICHHBIX U3 HUX;

. pemaTh TEeOMETPUYECKHE 3a/aud ONHpasCh Ha HW3Y4YEHHBIE CBOWCTBA (GUTYp U
OTHOLICHUHA MEXJy HHUMH, TPUMEHSSI JIONOJHUTENbHbIE IIOCTPOCHUS, aireOpandeckuil u
TPUTOHOMETPUUECKUI anmnapar, CoOoOpakxeHUs: CHMMETPUH;

. MMPpOBOAUTDL NOKA3aTCIIbHBIC PACCYKACHUS IPU PCIICHUU 3a/1a4, UCIIOJIb3Ys U3BCCTHBIC
TCOPCMBI, O6H3py>I(I/IBa$I BO3MOHOCTH JJId UX UCIIOJIB30BaHHAA,
. peuaTrb HpOCTCﬁH.IHC IIAHUMCTPHUYICCKHUC 3a1a9U B IIPOCTPAHCTBE;

HCMO0JIb30BATh NMPUOOPETEHHbIE 3HAHUS W yYMEHHsI B NMPAKTHYECKOH JesiTeJIbHOCTH H
NOBCEIHEBHOM sKU3HH 1JIs1:

. OINMCaHUs PEATIbHBIX CUTYallUi Ha S3bIKE TEOMETPUH;

= pacyeToB, BKIIOYAIOIIMX MPOCTEHIIINE TPUTOHOMETpHUECKUE (POPMYIIBI;

. pelIeHns TPUTOHOMETPUUYECKUX 33/1a4 C UCIIOJIb30BAHUEM TPUTOHOMETPUH;

= pellIeHne NPAaKTUYECKUX 3a/1a4, CBA3aHHBIX C HAX0XKIECHUEMI€OMETPUUECKNX BEITUUNH
(ucnonb3yst MpU HEOOXOAUMOCTH CIIPAaBOUYHUKH U TEXHUUYECKUE CPECTBA);

. MOCTPOCHHE TEeOMETPUYECKMMHM HMHCTPYMEHTaMHU (IMHElKa, YrojdbHHUK, IUPKYIIb,
TPaHCIIOPTHUP).

DJIeMEeHTHI JIOTHKH, KOMOMHATOPHKH, CTATHCTHKH M TCOPHH BEPOSATHOCTEH

Ymernb

. [IpoBOANTH HECIIOXKHBIE [10KA3aTEIbCTBA, IOJy4aThb IPOCTEHUIINE CJIEACTBUA U3

W3BECTHBIX WM pAaHEE IMIOJYYEHHBIX YTBEPKJICHHUW, OIEHUBAaTh JIOTUYECKYIO IPAaBUIBHOCTh
pacCyKJI€HHM, UCIOJIb30BATh IPUMEPHI I WJUIFOCTPALMU U KOHTPIPHUMEPHI Ul OIIPOBEPIKEHUS
YTBEPKICHU;

. U3BJIEKaTh MH(OpMAIIO, MPEACTaBICHHYIO B Ta0IMIaX, HA AUarpammax, rpadukax;
COCTaBJISATh TAOIHIIBI, CTPOUTH JUArpamMMbl U rpapuKu;

. pemaTb KOMOMHATOpPHBIE 33Jaydl IYTEM CUCTEMaTHYeCKOro rnepedopa BO3MOMXKHBIX
BapHaHTOB U UCIOJIb30BAaHUEM MPABUI YMHOKEHUS;

. BBIUUCIIATH CPEAHNE 3HAUEHUS PE3YIbTaTOB U3MEPEHMI;

. HaXOJIUTh YacCTOTy COOBITHS, HCIONb3yd COOCTBEHHbIE HAOIOJIEHUSI TOTOBBIE
CTaTUCTUYECKUE JIaHHBIE;

. HaxOJUTh BEPOSTHOCTH CIIYIaHBIX COOBITUI B MIPOCTEUIIINX CITydasiX;

HCMOJIb30BATh NMPUOOPEeTEeHHbIE 3HAHWS U YMEHHUSI B NMPAKTHUYECKON 1esiTeJJbHOCTH M
NOBCEIHEBHOM KU3HM 1JIf:
u BBICTpaI/IBaHI/ISI aprMCHTaLII/II/I HpI/I J0Ka3aTCJIbCTBC U B JUAJIOIC,
. pacro3HaBaHUs JJOTHYECKHA HEKOPPEKTHBIX PaCCyKICHUIH;
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- 3aIIMCu MaTCMaTHYCCKUX YTBC )KI[GHI/If/'I JOKa3aTCiIbCTB,
b b

= aHaliM3a peajbHbIX YHUCJIOBBIX JAaHHBIX, MPEACTABICHHBIX B BHJAEC AUArpamM,
rpaduKoB, TabIHII;

= peIIeHusT MPAKTUYECKUX 3a7a4 B MIOBCEIHEBHOM U MPOQPECCHOHAIBHON JEATEIHHOCTH
C WCIOJIb30BAaHHMEM JICUCTBUN C dHMCIaMH, TPOIEHTOB, MIJWH, IUIONIaJeH, OOBEMOB, BPEMCHH,
CKOpOCTH;

. pelieHrs y4eOHbIX U MPAKTHYECKHUX 3a/1a4, TPEOYIOINX CHCTEMAaTHIeCKOro mepedopa
BapHaHTOB;

. CpPaBHEHHUS IIAHCOB HACTYIUICHHUS CIy4alHBIX COOBITHUM, JJI OIICHKH BEPOSTHOCTH
CIIly4aiiHOrO COOBITUS B MIPAKTHUECKUX CUTYAIUAX, COMOCTABIEHUS MOJIEIH C PEalbHON CUTYalIneE;

. IMOHUMaHUS CTaTUCTUYECKUX YTBEPKIACHUM.

I1. Conepkanue Kypca MaTeMaTHuKH 5-9 KiaccoB

Apugpmemuxa

HarypanbHble ynciia

Psan narypanbHbIX uwncen. JlecaiTuuyHas 3anuch HaTypalbHbIX uuncend. OKpyrieHue
HaTypaJIbHBIX YHUCEIL.

Koopaunarsslii ayy.

CpaBHeHue HarypajbHbIX uncen. Cllo)KeHHE M BBIYMTAHME HaATypalbHbIX yuces. CBoiicTBa
CIIOKECHHS.

YMHOKEHUE U JIeJIeHHe HaTypaibHbIX yucen. CBoNCTBa yMHOXEHUS. JleeHre ¢ 0CTaTKOM.
Crenensp uncna ¢ HaTypaJbHBIM IIOKa3aTEIIEM.

Henutenu u KpaTHble HaTypaibHOro uucia. Haubonpmmit o6mmii nenurens. Haunmensiee
obmiee kpatHoe. [Ipu3Haku genumoctu Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.

IIpoctele u cocTaBHble yncna. Pa3znoxeHne uyncen Ha MPOCTbIE MHOKHUTEIH.

Pemenue TekCTOBBIX 3a7ja4 apU(PMETHIECKUMHU CIIOCOOaMHU.

Jpoou

OObikHOBeHHBIE J1poOH. OcHOBHOE cBOMCTBO Jpobu. HaxoxaeHwe npobu oT dwucia.
Haxoxpaenue uucna no 3HaueHuto ero Apodu. IlpaBunbHble U HempaBuibHbIE IpoOu. CMenlaHHbIe
YyHUCIa.

CpaBHeHue OOBIKHOBEHHBIX ApoOel M cMellaHHbIX uucesl. Apudmerndeckue IEHCTBUS C
OOBIKHOBEHHBIMH JPOOSIMHU M CMEIIAHHBIMHU YUCIIAMH.

Hecstuunbie npobu. CpaBHEHHE M OKpYIJIEHHE ECSITHUYHBIX ApobOel. Apudmernyeckue
JeUCTBUS C JeCATUYHBIMH JpoOsmu. Ilpukuaku pesynabraroB BbluMcieHuid. [IpencraBrnenue
JECATUYHON JpoOu B BHJE OOBIKHOBEHHOW JpoOM W OOBIKHOBEHHOW B BHJIE JCCATUYHOM.
beckoHeuHsle mnepuoandeckue JecsTUYHbIE ApoOu. JlecsTHuHOE NPHUOIMKEHHE OOBIKHOBEHHOM
Tpoowu.

OtHowenue. IlponeHTHOE OTHOLIEHHME ABYX 4Mcell. /leneHue yucia B JaHHOM OTHOILEHUHU.
Macmira6.

[Tponopuusa. OcHoBHOe cBOWCTBO mpomnopuuu. Ilpsmas um oOpaTHas NPONMOPIHOHAIBHBIE
3aBHUCHMOCTH.

ITpouenTsl. HaxoxneHne nponeHToB oT uncia. HaxoxxieHue uncia 1o ero nporneHTaM.

Pemenne TekCTOBBIX 3a7a4 apu(PMETHIECKUMHU CITOCOOAMH.

PannoHaJibHBIE YHCJIA

[TonoxurenpHble, OTpULIATENbHBIE YKCIIa U 9YUCIIO (.

IIpoTuBoOnONOXKHBIE YKCIa. MOAYIIb YKCIIA.
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Llenbie uucna. Parmonanbheie uncia. CpaBHEHHE pallMOHAIBHBIX Yucell. Apudmernueckue
JEUCTBHUS C palMOHAIBHBIMU ynciamMu. CBONCTBA CI0KEHHUS U YMHOXKEHUS PAlMOHAIBHBIX YHCEIL.

Koopaunnarnas npsamas. KoopaunaTHas I10CKOCTb.

Bean4uHbl. 3aBUCUMOCTH MEKAY BeJTHYHHAMM

EnuHunps! 1uHbl, Iomaan, o00beMa, MacChl, BpEeMEHH, CKOPOCTH.

[Ipumepsl 3aBUCHMMOCTEM MeXay BeluunHaMmu. llpencraBiieHne 3aBUCUMOCTEM B BHUAE
¢dopmyin. Beraucnenus no gpopmynam.

YucaoBble 1 OyKBEeHHbIE BbIPAKeHUNA. Y paBHEHUS

UucnoBble BbIpa)KEHUS. 3HAUEHHUE YMCIIOBOTO BbIpakeHUs. [lopsanok NeHCTBUIl B YMCIOBBIX
BBIp@KEHHSAX. BykBeHHbIe BbIpakeHus. Packpbirne ckoGok. ITomoOHBIE ciiaraemble, MPHUBEICHHE
10100HbIX ciaraeMblx. opmybl.

VpaBuenusa. Kopenb ypaBHeHusi. OCHOBHBIE CBOMCTBA ypaBHEHHUMU. PelieHue TEKCTOBBIX
3a/1a4 C IIOMOIIBIO YPABHEHHUH.

JJIeMEeHThI CTATUCTHKH, BepOoATHOCTH. KoMOMHATOpHBIE 3a1a4N

[IpencraBieHne JaHHBIX B BUJE TAOIUI], KPYTOBBIX U CTOJIOYATHIX JHArpamMM, rpa)uKoB.

Cpennee apudmernueckoe. CpeqHee 3HaUCHUE BETUYUHBL.

CrnyuaiiHoe coObiTHe. JlocToBEpHOE M HEBO3MOXKHOE COOBITHs. BeposTHOCTH cilydyailHOTO
coObITus. Perienrie KOMOMHATOPHBIX 3a/1a4.

I'eomerpnueckune purypsoi. U3mepenusi reomeTpuuecKux BeJUIHH

Otpeszok. [locTtpoenue otpeska. [nunHa orpe3ka, jomaHoil. HM3MmepeHue MJIMHBI OTpe3Ka,
IIOCTPOEHHE OTPE3Ka 3aAaHHON JUIHBL. [lepumerp mHOroyroasauka. Ilnockocts. [Ipsamas. Jlyy.

VYron. Buner yrnos. I'pagycHas mepa yrina. M3mepeHue M mOCTPOEHUE YIIOB C MOMOILIBIO
TpaHCIOPTHPA.

[Ipsmoyronbuuk. Ksagpar. TpeyroiapHuk. Bunbl TpeyroibHUKOB. OKpYXHOCTb U KpYT.
JlnuHa okpyxHOCTH. YHCIIO T

PasenctBo ¢uryp. Ilonstie u cBoiictBa miomaau. Ilnomans npsMoyroapHUKa U KBajpara.
[Tnomanp kpyra. Ocb CHMMETPHUH (PUTYPBI.

Harnsnuele  mpenacTaBieHMss O MPOCTPAHCTBEHHBIX — (uUIypax:  MNPSAMOYTOJIbHBIN
napajuiefnenunesn, Ky0, nOUpaMuia, LWIMHAP, KOHyc, Iap, cdepa. Ilpumepsl pa3BepTok
MHOTOI'PaHHHUKOB, IWINWHApa, KoHyca. [loHsTne u cBoiictBa oObema. OObEeM MPAMOYTOJIBHOTO
napajuienenumnena u Kyoa.

B3aumHoe pacnosokeHue nByX npsmbIX. Ilepnenpukynspasle npsmbie. [lapannenbHbie
MpsIMBIE.

OceBas U LIEHTpaJIbHAsE CHMMETPHUH.

MartemaTuKa B HCTOPHYECKOM Pa3BUTHH

Pumckas cucrema cuucnenus. Ilo3unmonnsle cuctemsl cuucieHus. O0o3HaueHue nudp B
Hpeueit Pycu. CrapunHbsie Mepbl JIMHBI. BBeneHne MeTpa Kak €IWHMIBI JUIMHBIL. MeTpuueckas
cucrema mep B Poccun, B EBporie. Mcropust opmupoBaHus MaTeMaTH4eCKUX CUMBOJIOB. [[poOu B
Basunone, Erunre, Pume, Ha Pycu. OTkpbiTHE AeCATHYHBIX IpoOeit. Mup mpocThIX 9ucen. 3070Toe
ceueHue. Yucino Hynb. [losBaeHNe OTpULIATENBHBIX YUCEIL.

Anzebpa

Auredpanyeckune BbIPaKeHHUs

bykBenHbIe BhIpaxkeHUs (BBIPOKECHHS C MEepeMEHHBIMU). YuciaoBoe 3HaUYeHHE OYyKBEHHOTO
BbIpakeHUs. JlomycTUMblEe 3HAUEHUS TEPEMEHHBIX, BXOJSAIIMX B alreOpandeckue BBIPaKEHUS.
[ToncranoBKka BhIpaK€HUII BMECTO NMEpeMEeHHbIX. PaBeHCTBO OyKBEHHBIX BbIpaskeHUH. ToxaecTso,
JI0Ka3aTeNbCTBO TOXAeCTB. [IpeobpazoBanue BhIpaKEeHHIA.

CpolicTBa CTeIeHEeW C MelbIM mnokaszareneM. MmuorouneHsl. ClioKeHHE, BBIUHTaHUE,
YMHOKEHHE MHOroujaeHOB. DopMyIibl COKpAalllEHHOTO0 YMHOEHHMs: KBaJpaT CYMMbl KBaapar
Pa3HOCTH, KYO cymmbl u KyO paznocmu. @opMyna pa3HOCTH KBAAPATOB, opMyibl CyMMbl KVOO8 U
paznocmu Kybos. PaznoxxeHne MHOTOWJIeHa Ha MHOXuTenu. KBampaTHblii TpexwiieH. Bwidenenue
noiHo2o keaopama 6 keaopamuom mpexuneHe. Teopema Buera. PaznoxeHue KBagpaTHOTO
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TpPEXWICHA Ha JIMHEHHbIE MHOXHUTEIU. MHOrouaeHsl ¢ 0JHOW nepeMeHHoW. CTeneHb MHOro4JIeHa.
Kopenb MHOTOUNIEHA.

Anrebpanueckas 1poos. Cokpaiienue apooeil. JlelcTBus ¢ anreOpanyecKuMu ApoOsMu.

PanyonanbHble BbIpakeHUS U UX IpeoOpa3oBaHus. CBOWCTBa KBaJpaTHBIX KOpHEH M X
IIPUMEHEHHE B BHIYUTAHUSX.

YpaBHeHusI 1 HEPaBEeHCTBA

VYpaBHenue ¢ oaHoil nepeMeHHoil. Kopens ypaBHenus. JIuneitHoe ypaBHenue. KBagpaTHoe
ypaBHeHUE, (QopMmyna KOpHEH KBaJpaTHOTO YpaBHEHHs. PelieHne palnuoHAIBHBIX YypaBHEHUH.
[Ipumeps! pelieHnsl ypaBHEHUI BBICUIMX CTENEHEH: METO/bl 3aMEHbl IEPEMEHHOMN, pa3JIoKEHUE Ha
MHOXHUTEH.

VYpaBHeHHe C JByMsl IIE€pEMEHHBIMHU; pelleHne cuctembl. CucreMa JBYX JIMHEHHBIX
ypaBHEHUH C JBYMsI TIEPEMEHHBIMH, PEIICHHE TOJCTAHOBKOW M anreOpamyecKuM CIOKEHUEM.
VYpaBHEHHE C HECKOJBKUMHU NepeMeHHbIMU. lIpumepsl pemeHuss HelMMHEWHBIX cucTteM. lIpumepst
pelieHusl ypaBHEHHUH B IEJIBIX YHCIIAX.

HepaBeHcTBO ¢ o1HOM niepeMeHHOi. Pemennie HepaBeHCcTBa. JIMHEHbIE HEPAaBEHCTBA C OAHOU
IepeMEeHHON U ux cucteMbl. KBajpaTHble HepaBeHCTBA. [Ipumepsl pewienus OpoOHO-payUOHANIbHBIX
HepaseHcms.

UmncnoBble HEpaBEHCTBA M UX CBOWCTBA. /[0KA3amMenbCmeo HUCNIO8bIX U AleeOpauyecKux
HepaseHcma.

[lepexon or cioBecHOW (OPMYTUPOBKM COOTHOIICHHH  MEXKIYy BEIMYMHAMH K
anrebpanveckoil. Perienne TeKCTOBBIX 3a7a4 alreOpandeckiuM CriocoOOM.

YuciioBbIe NOCJI€10BATEIbHOCTH

[TonsiTue nocnenoBaTeNbHOCTU. ApupMETHUECKas U reoOMeTprIecKast mporpeccuu. @opmMyiibl
o0miero uwieHa apupMEeTHYeCKOH M TeOMETPUYECKOM IPOrpeccHil, CyMMbI IMEPBBIX HECKOJIbKUX
YJICHOB apu(PMETHUECKON U T€OMETPUUECKON MTPOTPECCHH.

CI105KHBIE IPOLIEHTHI.

YucioBble PyHKIUH

[Tonsatue gynkiun. O6sacts onpeaeneHus ¢pyHkuuu. CrnocoOsl 3amanust GyHkuuu. I'padux
(GyHKIIMM, BO3pacTaHue U yObIBaHHE (YHKIIMM, HauOOJbIlee M HAaUMEHbIIee 3HAUEHUS (QYHKIHH,
HYJIH (QYHKIIUH, TPOMEKYTKH 3HAKOIOCTOSHCTBA. UTeHHe rpaduKoB (QyHKIUI.

OyHKIIMY, ONHCHIBAIOIIME TIPSAMYI0O W OOpaTHYIO TPOMOPIHOHAIBHYIO 3aBHCHMOCTH, HX
rpaduku. JluneitHas QyHkius, ee rpaduk, reoMeTpudeckuii cmbici ko3dduuuentos. ['unepbona.
KBanpartuunas gynkuus, ee rpaguk, napadona. KoopauHaTsl BepinHbl napadoiibl, 0Cb CHMMETPHH.
Cmenennvie QyHKyuu ¢ HamypanvbHbiM noxkazamenem, ux epaguxu. I'paduku QyHKIUI: KOpeHb
KBaJIpaTHbIN, KOpeHb KyOuueckui, Moaynb. VMcmonbzoBanue rpagukoB (GYHKIUN UIsI peLICHUS
YPaBHEHUHN U CUCTEM.

[Tpumepbl rpaduvyeckux 3aBHCHMOCTEH, OTpPaXKAIOMIMX pealbHbIE MPOIECCHl: KoyebaHwue,
MOKAa3aTeNbHbIN POCT; uuCn06ble QYHKYUU, ONUCLIBAIOWUE IMU NPOYECCH.

[TapannensHblii nIepeHOC Tpaduka BIOJIb OCEH KOOPAWUHAT U CUMMEMPUS OMHOCUMENTLHO
ocell.

Koopannartsl

N300paxkenne yucesn TOYKAMU KOOPAMHATHOW MpsAMoOi. ['eomeTpuueckuil CMbICT MOIYJsS
yucia. YnucinoBele MPOMEXYTKH: HHTEPBAJ, OTPE3OK, JIyd. DPopmyna paccmosHus Mexcoy moukamu
KOOPOUHAMHOU NPSAMOU.

JlexapToBbl KOOpAMHATBI HAa IUIOCKOCTH; KOOPJAMHATBHI TOYKH. KOOpauHATHI CcepenuHbl
oTpe3ka. DopMysa pacCTOSHUS MEXAY IBYMsI TOUYKAMHU IIOCKOCTH. YPaBHEHHE MPSIMOM, YIJIOBOM
KO3 (QUIIMEHT MPSMOM, YCIOBHE MApaIEIbHOCTH MPSMBIX. YPaBHEHUE OKPYKHOCTH C IIEHTPOM B
Havajie KOOpAUHAT | 8 1F000U 3a0aHHOU MOUKe.

['padmyeckas MHTEpIIpEeTALIs YPAaBHEHUH C IBYMS IEPEMEHHBIMU M X CUCTEM, HEPABEHCTB C
JBYMS IEPEMEHHBIMU U UX CHCTEM.
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I'eomempuas

IIpocreiimme reomerpuyeckue purypsl

Touka, npsamas. Otpe3ok, ayd. Yroia. Buael yrinoB. CMexXHbIE M BEPTHKAJIbHBIC YIJIBL.
buccekrpuca yria.

[lepecekaromuecss U napauienbHele npsMmele. [lepnenaukynspasie npsimelie. IIpu3Haku
napajulebHOCTH IpsiMblX. CBoMCTBa mapajienbHbIX NpsAMBIX. [lepneHauKymnsip M HakJIOHHas K
MPSMOM.

MHOroyroJbHUKH

Tpeyronbuuku. Buasl TpeyronbHUKOB.” MeauaHa, OWCCEKTPUCA, BBICOTA, CPEIHAS JIUHUS
TpeyroiabHuKa. llpu3Haku paBeHCTBAa TpeyronbHUKOB. CBOMCTBAa M NPU3HAKH PABHOOEIPEHHOTO
TpeyronbHuKa. CepeMHHbIN epneHIUKYIsIp oTpe3ka. CymMMa yriioB TpeyroibHuKa. BHemHue yrisl
TpeyronbHuka. HepaBeHcTBO TpeyrosbHuka. COOTHOIIEHUS MEXIYy CTOPOHAMU M yIJIaMH
tpeyroipHuka. Teopema [Tudaropa.

[TonoGHbIe TpeyronbHukH. [Ipu3Haku mogo0us TpeyroibHUKOB. TOUKH mepecedeHus] MeIuaH,
OMCCEeKTpUC, BBICOT TPEYTrOJIbHUKA, CEPEeIMHHBIX MEePHEHAUKYISIPOB CTOPOH TPEYroJbHUKA.
CBoiicTBO OuccekTpuchl TpeyroibHuka. Teopema @aneca. MeTpuueckre COOTHOIIEHUS B
MPSIMOYTOJIBHOM  TpeyroibHuke. CHHYC, KOCHHYC, TaHI€HC, KOTAaHIE€HC OCTpOro  yria
IPSIMOYTOJIBHOTO TpeyrojibHUKa U yrioB oT 0 no 180. ®opMyiibl, CBA3BIBAIOLINE CUHYC, KOCHHYC,
TaHI€HC, KOTAHTE€HC OJIHOTO U TOro ke yria. Pemenue tpeyroinbHukoB. Teopema cuHYyCOB M TeopeMa
KOCHHYCOB.

Yerbipéxyronpuuku. Ilapamnenorpamm. CBOHCTBa M NPHU3HAKK  Mapajuiejorpamma.
[IpssmoyronbHUK, poMO, KBajipaT, X CBOWCTBA U npu3Haku. Tpaneuusd. CpeqHss JUHUS Tpaneluuu u
€€ CBONCTBA.

MHOTrOyTrOJIbHUKH. Boeinykiible  MHOTOYTOJIBHUKHU. Cymma  yrioB  BBIIYKJIOIO
MHOTOyrojbHUKa. [IpaBuiibHbIE MHOTOYTOJIbHUKH.

Oxpy:xHOCTb U KpYr. 'eoMeTpuYecKue mocTpoeHnst

OKpyXHOCTb U KpPYI. DJIEMEHThl OKPY>KHOCTU W Kpyra. LleHTpanbHble U BIUCAHHBIE YTJIBI.
KacarenbHast kK OKpPYXHOCTH M €€ CBOWCTBAa. B3anmMHOE pacnoyioKEHHE NPSIMOW U OKPYKHOCTH.
OnucaHHass W BIOHMCAaHHAs  OKPY)KHOCTU  TpEyrojbHUKAa. BrucaHHble W ONUCAaHHbBIE
YeThIPEXYTOJIbHUKH, UX CBOMCTBA U NMPU3HAKK. BrircaHHbIe U ONMCAaHHbIE MHOTOYTOJIbHUKH.

I'eomerpuueckoe Mecto Touek (I'MT). CepeauHHbIN nepneHuKyIsp oTpe3ka 1 OuccekTpuca
yria kak ['MT.

['eomeTpryeckue NOCTPOCHU LMPKYJIEM M JIMHEHKOH. OCHOBHBIE 3aJaud HA IOCTPOEHUE:
IIOCTPOEHHUE YyIJIa, PABHOTO JTaHHOMY, IIOCTPOECHHUE CEPEIUHHOIO NMEPIEHANKYIIAPA JAHHOTO OTpE3Ka,
MIOCTPOEHUE MPSIMOU, MPOXOIALIEH Yepe3 JaHHYI0 TOUYKY M MEPHEeHIUKYISIPHOW JAHHOW MNPSIMOU,
MOCTpOEHHE OHMCCEeKTpUchl NaHHOro yria. [locTpoeHue TpeyrojbHUKa MO 3alaHHBIM AJIEMEHTaM.
Merton I'MT B 3agauax Ha HOCTPOCHHUE.

HN3mepenne reoMmeTpu4ecKUX BeJTUYHH

JlinHa otpeska. PaccTosHue mexay ABymsl TOukamMH. PaccTosHME OT TOYKH 10 MPSIMOM.
Paccrosinre Mex 1y napaieabHbIMU MPSIMBIMU.

[lepumeTp MHOTOYTOJIbHHKA.

JnuHa okpyXHOCTH. [[1Ha Tyru OKPYKHOCTH.

['panycnas mepa yria. BennunHa BIMCaHHOTO yTia.

[TonsTust miomanu MHoroyrosnbHuKa. PaBHOBenukue ¢urypsl. Haxoxxaenuwe miomanu
KBaJpara, NpsIMOYroJIbHUKA, TapaJljieliorpaMma, TpeyrojabHUKa, Tpaneuuu.

[Tonsitre momaau kpyra. [lnomans cekropa. OTHOIIEHUE TUTOMAACH MOTOOHBIX UTYD.

JlekapToBble KOOPAMHATHI HA MJIOCKOCTH

dopmylia pacCTOAHUS MEXIY NByMsl Toukamu. KoopiMHAThl cepeluHbl OTpe3Ka. Y paBHEHHE
¢burypsl. YpaBHEHHs OKPY>KHOCTH U MPSMOU. YTIIOBOU KO3(pPULIMEHT MPSIMOIA.

BekTopnl

[Tonsitue BekTopa. Moayns (mmmHA) BekTopa. PaBHBIe BekTOpHl. KosmmHeapHBIE BEKTOPHI.
18



Koopnunatel Bektopa. CrokeHHWE W BBIYMTAHHE BEKTOPOB. YMHOXXCHHE BEKTOpa Ha YHCIIO.
CkanspHoe npou3BeieHne BeKTopoB. KocHHYyC yria Mex1y AByMsl BEKTOpaMH.

I'eomeTpnyeckune npeodpazoBaHus

[Tonsitue o mpeoOpa3zoBanum Gurypsl. JIBmwkenue ¢urypbl. Buapl aBuwxeHuss (Gurypsr:
MapajuIeNbHBIA MEPEHOC, 0CeBasi CUMMETPHS, IICHTpaIbHasl CHMMETPUS, TOBOPOT. PaBHbIC QUTYPHL
I'omorerus. [Togobue duryp.

9J1eMeHTBI JOTHKH

Onpenenenne. AkcMOMBI U TeopeMbl. JlokazaTenbcTBO. JlOKa3aTeabCTBO OT MPOTHUBHOTO.
Teopema, obpartHas manHoil. HeoOxoauMoe W JOCTaTOYHOE YCIOBHA. YTOTpPEOJICHHE JOTHYECKUX
CBSI30K eClll..., Mo ..., mo20d U MmoJabKo moz20a.

I'eomeTpusi B HCTOPUYECKOM PA3BUTHH

N3 wucropunm reomerpuu, «Hawama» EBkimpma. Mcrtopuss mnsaroro mnoctyiara EBkiuaa.
TpuronomeTpus — Hayka 00 U3MEPEHUH TPEYroJIbHUKOB. [locTpoeHre MpaBUIIBHBIX MHOTOYTOJIBHU -
koB. Kak 3apoaunack uaest KoopAauHarT.

H.N. Jlo6auerckuii. JI. Diinep. @anec. [Tudarop.

III. TemaTnyeckoe NJIAHUPOBAHUE € YKA3AHUEM KOJIMYECTBA YaCOB,
OTBOJMMBIX HA OCBOCHME KAaKA0U TeMbl

MartemaTuka. 5 Kjiacc
( 5 gacos B Hexento, Bcero 170 yacoB)

]
=
) S KounuectBo yacos
2 & | Conep:xanue yue6HOro MaTepHaa
ol
=
I
I'nasa 1 20
HarypaJjibHble ynciia
1 Psn HatypanbHBIX yncen 2
2 Hudpsr. 3
JlecsaTUUHAs 3aIMCh HATYPAJIbHBIX
qrcen
3 OTtpe3ok 4
4 [T1ockoCTb. 3
[Ipsimas. JIyu
5 [xana. 3
Koopaunarsslii 1y4
6 CpaBHEHME HaTypaIbHBIX YUCEI 3
[ToBTOpEHUE U cHCTEMaTH3AIUS 1
y4eOHOro MaTepuasa
KonTponbHas 1
paborta Ne 1
I'naga 2 33
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Homep
naparpaga

Conep:kanue y4eOHOTro MaTepuaa

KoauuecTBO 4acoB

I
CroxeHue U BbIYHTAHHE
HATYPAJIbHBIX YHCeJ
7 CrnosxeHue HaTypaJbHBIX YUCEI. 4
CBoiicTBa CIIOKEHUS
Briuntanue HaTypaiabHbBIX YHCE 5
9 UYucnoBblie U OYKBEHHBIE BBIPAKEHUS.
DopmyJibl
KonTponbnas padora Ne 2 1
10 VYpaBHeHue 3
11 VYron. OGo3HaueHue yriioB 2
12 Buns! yrios. M3mepenue yrios 5
13 MHuoroyroiasHuKU. PaBHbIe (hUrypsl 2
14 TpeyrojapHUK U €ro BUIbI 3
15 [IpsiMOyTONbHUK. 3
Ocb cummerpun Gurypsl
IToBTOpEHME U cUCTEMAaTU3aLUs 1
y4ueOHOro Marepuana
KontponbHas padora Ne 3 1
I'naga 3
YMHOKeHHE U 1eJIeHHe 37
HATYPAJIbHBIX YHCeJl
16 Ymuoxenue. [lepemecturensHoe 4
CBOMCTBO YMHO>KECHHUS
17 CoueraTenbHoOE U 3
pacnpeaenTenbHOe CBOIICTBA
YMHOXEHUS
18 Henenue 7
19 Jemenue ¢ ocraTkom 3
20 Crenens uncia 2
KonrtponsHas padota Ne 4 1
21 ITnomans. ITnomans 4
MPSIMOYTOJIbHUKA
22 [IpsAMOYTONIBHBIN ITapasuIeICIUIIE . 3
[Tupamuga
23 O6BEM PSIMOYTOJIBHOTO 4
napajuleJienune1a
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Homep
naparpaga

Conep:kanue y4eOHOTro MaTepuaa

KoauuecTBO 4acoB

I
24 | KomOuHaTOpHBIE 3a1a4H 3
[ToBTOpEHME U cUcTeMaTU3aluUs 2
*
y4eOHOro MaTepuasa
Konrponsnas padora Ne 5 1
I'naea 4
18
OO0bIKHOBEHHBbIE APOOH
25 [TonsiTHe OOBIKHOBEHHOM JIpOOH 5
26 [IpaBuiibHBIE U HETIPaBUIIbHBIE TPOOH. 3
CpaBnenue npobeit
27 Crno>xenue u BeIYMTaHUE ApoOei ¢ 2
OJIMHAKOBBIMY 3HAMCHATEIISIMU
28 JpoOu u neneHue HaTypaibHbIX 1
qucen
29 CwmernianHbie Yrclia 5
[ToBTOpEHME U cucTemMaTU3aLUs 1
y4ueOHOro Marepuana
KonTtponsHas padota Ne 6 1
I'nasa 5 48
JecaTUYHBIE IPOOH
30 IIpencraBieHue 0 1eCATUYHBIX 4
TpOOsIX
31 CpaBHeHUE IeCATUUHBIX Ipooeit 3
32 Oxkpyrnenue yucen. [Ipukuaku 3
33 Ciro’keH1e 1 BBIYUTAHHE JECITHUHBIX 6
npoOeit
KonTponbnas padorta Ne 7 1
34 YMHOXEHUE JECATUIHBIX APOoOei 7
35 Jlenenue necATUYHBIX IpoOeit 9
KonTponbnast padota Ne 8 1
36 Cpennee apudmernyeckoe. CpegHee 3
3HAYEHUE BEMIMHBI
37 [TpouenTtsl. HaxoxneHue npoueHToB 4
OT yucia
38 Haxoxnenue uucia no ero 4
MPOLIEHTaM
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Conep:kanue y4eOHOTro MaTepuaa

Homep
naparpaga

KoauuecTBO 4acoB

I
IToBTOpEHME U cucTEMaTU3alUs 2
y4ebHOro mMarepuana
*
KonTponbnas padora Ne 9 1
IloBTOpPEHME
M CHCTEeMATH3aIus 14
y4eOHOro MmaTrepuaJia
VYnpaxxaenus 12
JUIsl IOBTOPEHUS Kypca
5 Kracca
Kontponsnas padora Ne 10 2
UTOTO 170
Maremartuka. 6 kinacc
(I BapuanTt. 5 yacoB B Hezento, Bcero 170 yacoB)
<
&g
2 =
z = Conep:xxanue yueOHOro MaTepuaJia KoanuecTBo yacoB
ol
=
I
I'nasa 1 17
JleTMMOCTh HATYPAJIbHBIX YK cel
1 Jenurenu u KpaTHble 2
2 IIpu3naku genumocty Ha 10, Ha 5 1 Ha 2 3
3 ITpusnaku genumMocty Ha 9 u Ha 3 3
4 IIpocTble U COCTaBHBIE YnCIIa 2
5 HanGomnpmmii o0Iuii EINTEND 3
6 Haumensiee oO1miee kpaTHoe 3
KonTtponbHas padora Ne 1 1
I'naea 2
38
OO0ObIKHOBEHHBIE IPOOH
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Homep
naparpaga

Conep:kanue y4eOHOT0 MaTepuaJia

KoanyecTBO 4acosB

I
7 OCHOBHOE CBOHCTBO:IPOOH 2
8 Coxkparienue apodeit 3
9 [IpuBenenue aqpobeit k 001meMy 3HaMEHATEIIO. 4
CpaBnenue npobeit
10 CrnosxeHue U BeIYUTaHUE Jpooeit 5
Kontponbnas padora Ne 2 1
11 YMHOXeHHE Apodeit 5
12 Haxoxaenne qpodu oT uncia 3
KonTponbnas padora Ne 3 1
13 B3anmuo oOpaTHbIe uncia 1
14 Henenue npobeii 5
15 HaxoxaeHue 4yncina no 3Ha4eHUIO ero Ipoou 3
16 [IpeobpazoBanmne 0OOBIKHOBEHHBIX IPOOEH B 1
JIECATUYHBIE
17 beckoHeuHble neproanYecKre JecATUUHbIE IpOoOu 1
18 Hecstuunoe npubanxkeHne 0ObIKHOBEHHON Jpoou 2
KontponbHas padora Ne 4 1
I'naga 3
OTHolIeHNs U TPONOPIUM 28
19 OTHoOmEeHUs 2
20 [Iponopuun 5
21 [IponileHTHOE OTHOIIIEHHE IBYX YUCET 3
KonTtponbHas padora Ne 5 1
22 [Ipsimast u oOpaTHAs MPONOPLMOHATILHBIE 2
3aBHCHUMOCTH
23 Jlenenue uncia B JaHHOM OTHOIIIEHUH 2
24 OKpyXHOCTb U Kpyr 2
25 Jnuna okpyxHocTu. [lmomans kpyra 3
26 Llunuuap, KOHyC, map 1
27 Jwnarpammsl 3
28 Crnyuaitnbie coObiTusl. BeposiTHOCTB citydaiiHOTO 3
COOBITHS
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Homep
naparpaga

Conep:kanue y4eOHOT0 MaTepuaJia

KoanyecTBO 4acosB

I
Kontposbnas pabota Ne 6 * 1
I'naea 4
PanyoHajJnLHBIE YHCJIA 72
U 1eficTBUS HAJl HUMH
29 ITonoxurenpHbIE 2
Y OTpHLATEIbHbIE YKCIIa
30 Koopaunarnas npsimast 3
31 [enbie uncna. 2
PanunonaneHble yncia
32 Mopyib uncia 3
33 CpaBHeHue uncen 4
KonTponbnas padora Ne 7 1
34 Ciio’)keHue paluoOHaIbHbBIX YHUCEIT 4
35 CBolicTBa CII0KEHHS PallMOHAIBHBIX YUCEI 2
36 Boluntanue panoHanbHbBIX YUCEN 5
KonTponbnast padora Ne 8 1
37 YMHOXEHUE PalliOHAIIBHBIX YHCEIl 4
38 CBolicTBa YMHOXKEHHUS pallMOHAIbHBIX YUCEI 3
39 Koaddumuenr. 5
PacnipenenurenbHoe CBONCTBO YMHOXKEHUS
40 JleneHnne panOHAIbHBIX YUCEI 4
Konrtponsnas padora Ne 9 1
41 Pewenne ypaBHenui 5
42 Pemenue 3a1a4d ¢ moOMONIbI0 YpaBHEHUM 6
Konrponbnas padora Ne 10 1
43 [lepnieHauKyIApHBIE IPSIMBIE 3
44 OceBas U LIEHTpaJIbHasA CHMMETPUHU 3
45 ITapayuienpHble npsMBbIe 2
46 KoopaunarHas minockocTtsb 4
47 ['paduku 3
Konrponsnas padora Ne 11 1
IToBTOpEeHne 15
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Conep:kanue y4eOHOT0 MaTepuaJia

Homep
naparpaga

KoanyecTBO 4acosB

I
U CHCTEMATH3ALMA
y4eOHOro MmaTepuaJia
VYnpaxxaenus 14
JUIsl IOBTOPEHUS Kypca
6 Kkiacca

Kontponbnas padora Ne 12

Auaredpa. 7 kiaacc
(I Bapuanrt. 3 yaca B Henenmto, Bcero 102 4acos;
II BapuanT. 4 yaca B Henemo, Bcero 136 yacos)

]
e g
2
S = Copepxanue yueOHOTO
Z s KosnyecTBO 4acoB
= s MarepuaJja
]
=
I 11
I'nasa 1
JIuHeiiHOe ypaBHeHUe 15 17
€ O/IHOM NepeMeHHOH
1 Beenenue B anredpy 3 3
2 JIuneliHOEe ypaBHEHHE C OJHOU MEPEMEHHON 5 6
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Homep
naparpaga

Conep:kanue y4e0HOro
MaTepuajia

KoauuecTBO 4acoB

I II
3 Pemenue 3a1a4 ¢ IOMOILBIO ypaBHEHUH 5 6
[ToBTOpEHHE 1 1
U CUCTeMaTu3alus
yueOHOro Marepuaina
KoHnTtponbhas padora Ne 1 1 1
I'naea 2
52 68
Iebie BbIpaKeHUs
4 Tox1eCTBEHHO paBHBIE BhIpKEHUS. TOXKIECTBA 2 2
5 CreneHb ¢ HaTypaJIbHbIM [TOKA3aTEIEM 3 3
6 CBolicTBa CTENEHU C HATYPaJIbHBIM [10Ka3aTEIEM 3 4
7 OpnHOowIeHBI 2 4
8 MHorousneHsl 1 2
9 CrnosxeHue ¥ BBIMUTaHHE MHOTOYJIEHOB 3 5
Konrtponbnas pabora Ne 2 1 1
10 VYMHOXEHNE OJHOWIEHA HAa MHOT'OWIEH 4 5
11 YMHOXK€EHNE MHOTOYIEHA HA MHOTOYJIEH 4 5
12 Pa3noxenne MHOTOWICHOB Ha MHOXKUTENN. BeiHECEHHE 3 4
001Iero MHOXKHTENS 32 CKOOKHU
13 Pa3znoxeHne MHOrO4JI€HOB HA MHOKUTEIU. MeTox 3 4
TPYIIIUPOBKH
KonTponbhas padora Ne 3 1 1
14 IIpousBeneHne pa3HOCTU U CYMMBI IBYX BBIpAKECHUU 3 4
15 Pa3HOCTB KBaipaTOB ABYX BBIPAKECHUI 2 3
16 KBaapar cymMBl M KBaJpaT pa3HOCTH JIBYX BBIPAKEHUN 4 5
17 [TpeoOpa3oBanue MHOTOUJIEHA B KBaIpaT CyMMBI WIIH 3 4
Pa3HOCTHU JBYX BBIpO)KCHUI
Kontponbnas padora Ne 4 1 1
18 CymMa U pa3HOCTh KyOOB JIBYX BBIpa)KE€HHIl 2 3
19 [TprMeHeHre pa3IuyHBIX CIIOCO00B Pa3IoKEHUs 4 5
MHOT'OYJIEHA HA MHOKUTENIN
IToBTOpenue 2 2
U CUCTEeMaTu3alus
y4eOHOro MaTepuaia
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Homep
naparpaga

Conep:kanue y4e0HOro
MaTepuajia

KoauuecTBO 4acoB

| IT
Kontposbnas padora Ne 5 . 1 1
I'nasa 3
12 18
DOyHKIUHA
20 Cas3u Mexy BenmnuruHamMu. OyHKIMS 2 4
21 Crioco0b1 3a1aHusT PYHKIIUH 2 4
22 ['paduk pynkunu 2 3
23 Jluneiinas gynkuus, e€ rpaduku cBOWCTBA 4 5
IToBTOpEHHE 1 1
Y CUCTEMaTU3aLNs
yueOHOro Marepuaina
Kontponbnas paborta Ne 6 1 1
I'naga 4
CucreMbl JTHHEHHBIX
. 20 25
YPaBHeHMH ¢ AByMs
nepeMeHHbIMHU
24 YpaBHEHUs C 1ByMs [IEPEMEHHBIMU 3 3
25 JIuHeliHOE ypaBHEHHE C IBYMs IIEPEMEHHBIMU U €TI0 3 4
rpaduk
26 CucreMbl ypaBHEHHH ¢ ABYMs IEPEMEHHBIMHU. 3 4
['padmyeckuii MeToA pelIeHns CUCTEMBI ABYX
JMHENHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMU
27 Pemenne cucreM TMHEHHBIX YPaBHEHUN METOIOM 2 3
[IOJICTAHOBKH
28 Pemenne cucreM TMHENHBIX YpaBHEHUN METOIOM 3 4
CIIOKEHUS
29 Pewrenne 3ana4 ¢ mOMOIIBIO CUCTEM JIMHEWHBIX 4 5
ypaBHEHUU
IToBTOpEHHE 1 1
U CHCTEMaTU3alUs
y4yeOHOro MaTepuaa
KonTponbnas padota Ne 7 1 1
IloBTOpEHHUE M cucTeMaTH3anus Y4eOHOro MaTepuaJia 1 7
VYrpaxHeHus Uil IOBTOPEHUS Kypea 7 Kilacca 6
Hrorosast koHTpoIbHAs paboTa 1 1
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IIpumepHoe TeMaTHUYECKOe IUIAHMPOBaHue. Ajredpa. 8 kiacc

(I Bapuant. 3 yaca B Henento, Bcero 102 yacos;
II BapuanT. 4 yaca B Hezento, Bcero 136 yacos)

=
=%
S & Coaep:xanue yueOHOro
z = KoaunuyecrBo yacos
s MaTepHaja
aniy =¥
]
=
I 11
I'naga 1 44 55
PanmonanbHble BbIpaKeHHUs
1 PanmroHansHbIE 1poOH 2 3
2 OcHOBHOE CBOMCTBO pallMOHAIBHOM 1poOu 3 4
3 CriokeHHUe ¥ BRIUMTAHUE PAIMOHAIBHBIX JIPOOECH C 3 4
OJINHAKOBBIMH 3HAMEHATEISIMU
4 CrnoxeHre ¥ BRIMUTAHUE PAIIMOHAIBHBIX JPOOCi 6 7
C pa3HBIMU 3HAMEHATENSIMU
Kontponbnas pabora Ne 1 1 1
5 YMHOXEHUE U JACJICHUE PallMOHAIBHBIX IPOOECH. 4 5
Bo3BezneHue panuoHanbHOM poOu B CTENEHb
6 ToxaecTBeHHbIE TPeoOpa30BaHUs pallOHAIBHBIX 7 10
BBIPAKECHUI
Kontponbnas pa6ota Ne 2 1 1
7 PaBHOCWIBHBIE ypaBHEHUS. 3 4
PanmonaneHble ypaBHEHHUS
8 Crernens ¢ 1ebIM OTPULIATENIBHBIM IT0Ka3aTeleM 4 5
9 CBolicTBa CTETIEHH C LENBIM IOKAa3aTeNIEM
10 k. 4 4
OyHKIUSA y =— U e€ rpaduk
X
KonrpomnbHas padora Ne 3 1 1
I'naea 2
KBagpaTHbie KOpHH. 25 30
JeiicTBUTEIbLHBIE YMCJIA
2 o
11 OyHKIMs y = x” U e€ rpaduk 3
12 KBanpaTtHbie kOpHH. ApupMETHYECKUI KBaIpaTHBINA 3 4
KOPEHb
13 MHO0K€ECTBO U €r0 31EMEHTHI 2 2
14 [TonMHOkecTBO. Oniepaiiy HaJl MHOKECTBAMU 2 2
15 YucnoBble MHOXKECTBA 2 3
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Homep
naparpaga

Conep:xkanue y4eOHOTo
MaTepuajia

KoauuecTBO 4acoB

I II
16 CaolicTBa apu()METHUECKOTO KBaPaTHOrO KOPHS 4 5
17 ToxnecTBeHHbIE TPe0Opa3z0BaHUs BRIPAKEHUH, 5 7
coJiepKalInX
KBaJlpaTHbIE KOPHU
18 OyHKIUS Y = Jxmes rpadux 3 3
Kontpoinbnas padota Ne 4 1 1
I'naga 3
26 36
KBaaparHubie ypaBHeHHs1
19 KBagparHble ypaBHeHMs. PenieHne HenoIHbIX 3 4
KBaJPaTHBIX YpaBHEHUH
20 dopMyna KOpHEW KBaIpaTHOTO YpaBHEHUs 4 5
21 Teopema Buera 3 5
Konrtpomnbnas padora Ne 5 1 1
22 KBanpathblii TpéxunieH 3 5
23 Pemenne ypaBHeHUH, KOTOPBIE CBOAATCS K 5 7
KBaJJpaTHBIM YPaBHEHUSIM
24 | PanmoHanbHbIe ypaBHEHUS KaK MAaTEMaTHUYECKHE 6 8
MOJIEJIH PEAIbHBIX CUTYyallui
KonTponbnas padota Ne 6 1 1
IloBTOpPEHME
U CHCTEMATH3ALHA 6 15
yue0HOro MmarepuaJia
VYrpaxkHeHus 1J11 NOBTOPEHMsI Kypca 8 Kiacca 5 14

KonTponbnas padota Ne 7
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IIpumepHoe TeMaTHUYECKOE IUIAHMPOBaHue. Ajredpa. 9 kiacc

(I Bapuant. 3 yaca B Henemo, Bcero 99 4acos;
II BapuanT. 4 yaca B Hezento, Bcero 132 yacos)

<
o &
S
S & Conep:xanue yueOHOro
z = KonunyectBo 1yacos
= & MaTepHaja x
=
=
I II
I'nasa 1
20 25
HepagBencrBa
1 YucnoBble HEPABEHCTBA 3 4
2 OcHOBHBIE CBOMCTBA YMCIIOBBIX HEPABEHCTB 2
3 CroxeHue ¥ yMHOKEHHUE YHCIIOBbIX HEPABEHCTB. 3 3
OneHuBaHuE 3HAYEHUS BBIPAKEHUS
4 HepaBeHncTBa ¢ 01HOM IEpEMEHHOM 1 2
5 Pelenne HepaBEHCTB ¢ OAHOU MTEPEMEHHOM. 5 6
HucnoBsle MPOMEKYTKH
6 CucreMbl TUHEIHBIX HEPABEHCTB C OAHOMN 5 6
IIEPEMEHHOMN
Kontposnbnas padota Ne 1 1 1
I'naga 2
38 45
Keanparuunas gyHkums
7 [ToBTOpEHME U paclIUpeHNEe CBEACHUM O PYHKIIMU 3
8 CgoiicTBa (pyHKINU 3
Kak noctpouts rpapuk ¢pyHkuu y = kf(x), ecnu 3
u3BeCcTeH rpaduk GyHKLIUU
y =)
10 | Kak noctpouts rpapuku GyHkuit y = f(x) + b 4 4
Uy =f(x + a), ecu U3BeCTeH rpaduK GyHKLIUHU )
=/
11 | KBagparnunas ¢pyHkuus, e€ rpaduk 1 cBoiicTBa 6 7
Kontponbnas pabota No 2 1 1
12 | PemeHnue kBagpaTHbIX HEPABEHCTB 6 7
13 | Cucremsl ypaBHEHUH € IBYMsI IEPEMEHHBIMHU 6 7
14 Pemienue 3aa4d ¢ MOMOIIBIO CUCTEM YPaBHEHHI 5 7
BTOPOM CTEIEHU
Konrponsnas padora Ne 3 1 1
I'naea 3 20 26
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Homep
naparpaga

Conep:xkanue y4eOHOT0
MaTepHaJia

KoauuecTBO 4acoB

I II
DJ1eMeHThI IPUMEPHOk
MaTeMaTHKHU
15 MaremaTnyeckoe MOICIMpOBaHUE 3 4
16 | IIpoueHTHBIE pacyEThI 3 4
17 | IlpuOnuxE€HHBIE BHIYUCICHUS 2 3
18 | OcHoBHbIE MpaBUiia KOMOWHATOPUKH 3 4
19 | YacToTa u BEpOSATHOCTD CIIy4alHOI'O COOBITUS 2 2
20 | Kimaccuueckoe onpeaeneHue BEpOSITHOCTH 3 4
21 HauvanwHbIe cBelieHUS 3 4
0 CTaTUCTHKE
Kontponbnas pabota Ne 4 1 1
I'nasa 4
Yucnosbie 17 23
MOCJIeI0BATEIBLHOCTH
22 | YucnoBble NOCIEN0BATENIBHOCTH 2 3
23 | Apudmernyeckas nporpeccus 4
24 | CymMa n nepBbIX WIEHOB apu(pMeTHUECKON 3 4
IPOrpeccuu
25 | 'eomerpuyeckas nporpeccus 3 4
26 | CymMMa n IEpBBIX WIEHOB F€OMETPUYECKON 2
IIPOrpeccuu
27 | Cymma GecKOHEUHOM reoMeTpUIecKOi 2 3
Iporpeccuu, y Kotopoi | q | <1
KonTtponbHas padora Ne 5 1 1
IloBTOpEHUE
U CHCTeMaTH3alus 3 14
yue0HOro MmarepuaJia
VYpaxxHeHus 1J11 NOBTOPEHMsI Kypca 9 kiacca 2 13

KonTtponbnas padora Ne 6
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I'eomerpus. 7 kiaacc
(2 gaca B Hezelnto, BCero 68 4yacon)

]
e g
S 2 Conep:xanue yueOHOro
z = KonuyecTBo yacos
MaTepuaJia
=g
= *
I'nasa 1
IIpocreiimme 15
reomMerpuyeckue purypbl
U MX CBOMCTBA
1 Touku u npsMbIe 2
2 OTpe30K U ero AJIMHa 3
3 Jlyu. Yron. U3mepenue yrioB 3
4 CMexHbIe U BEPTUKAIBHBIE YIJIbI 3
5 [lepnieHiuKynsApHBIE MIPSIMBIE 1
6 AKCHOMBI 1
[ToBTOpeHue u cucremMarn3anus y4eOHOTO MaTepraia 1
Kontponsnas padora Ne 1 1
I'naga 2 18
Tpeyrojbuuxku
7 PaBHble TpeyroiabHUKH. BeicoTa, MennaHna, buccekTpuca 2
TPEYroJbHUKA
8 IlepBslii 1 BTOPOU NPU3HAKU PABEHCTBA TPEYTOJbHUKOB 5
9 PaBHOOEIpeHHBIN TPEYTOJILHUK U €r0 CBOMCTBa 4
10 [Ipu3Haku paBHOOEAPEHHOTO TPEYrOJIbHUKA 2
11 Tperunii npu3HaK paBEHCTBA TPEYTOJILHUKOB 2
12 Teopemsbl 1
[ToBTOpEeHME U cucTemMaTu3ays yaeOHOTO MaTepuaa 1
KonrtponsHast pabora Ne 2 1
I'nasa 3 16
IMapanuieabHbie npsvMbie. CyMMa YIJIOB TPEeyroJIbHUKA
13 [TapamienpHble npsMbIe 1
14 [Ipu3Haky napajieIbHOCTH MPAMBIX 2
15 CaolicTBa napaienbHbIX MPSMBIX 3
16 CymMma yriioB TpeyrojibHUKa 4
17 [IpssMOyTONBHBIN TPEYTOIBHUK 2
18 CBolicTBa NPSAMOYTOJBHOTO TPEYTOJIbHUKA 2
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Homep
naparpaga

Conep:xkanue y4eOHOT0
MaTepuajia

KoauuecTBO 4acoB

KontponbHas padota Ne 3

I'nasa 4
OKpy:KHOCTDb M KpYT. 16
I'eomeTpuueckne nmocTrpoeHust
19 I'eomeTrpuueckoe mecto Touek. OKpYKHOCTb U KPyT 2
20 Hekotopsie cBolicTBa okpyxkHOocTH. KacarenbHas k 3
OKPY>KHOCTH
21 OnucaHHasi ¥ BIUCAaHHAs! OKPY>KHOCTH TPEYTOJIbHUKA 3
22 3ajga4u Ha TOCTPOCHUE 3
23 Meroa reomMeTpruYeCcKMX MECT TOYEK B 3a/1a4ax Ha MOCTPOCHUE 3
[ToBTOpeHue u cucremarn3anus y4eOHOTO MaTepraia 1
KonTponbnas padorta Ne 4 1
O0o0menue
M CHCTEeMATH3alus 2
3HAHUH y4yaluuxcs
VYnpakHeHus AJ1 HOBTOPEHUsI Kypca 7 Kiacca 1

KontponsHas pabora Ne 5
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I'eomerpus. 8 kiaacc
(2 gaca B Hezelnto, BCero 68 4yacon)

- £
S e Conep:xkanue y4eOHOT0 KouaunvecTBo
E § MarTepuaa 4acos
= *
I'nasa 1 2
YeTbIpEéXyroJbHUKH
1 YeThbIpEXYrOJIbHUK U €T0 3JIEMEHTHI 2
2 [Tapannenorpamm. CBoiicTBa napajienorpaMmma 2
3 [Ipu3naku napaienorpaMmma 2
4 [IpssMoyTOnBHUK 2
5 Pom0 2
6 Ksagpar 1
Kontposnbnas padora Ne 1 1
7 Cpenusia nuHus TPEYroJibHUKA 1
Tpaneuuns 4
[lenTpanbHbIe U BIIMCAHHBIE YIJIbI 2
10 | BriucaHHbIC U ONKMCAHHBIE YETHIPEX YT OJIBHUKHU 2
KonTponbnas padota Ne 2 1
I'naga 2 16
ITono0ue TpeyronbHUKOB
11 | Teopema @aneca. TeopeMa 0 TPONOPLMOHAIBHBIX OTPE3KAX 6
12 | [lonoOHBIE TPEYrOIBHUKH 1
13 | [lepBblil npu3HaK MoA0OUS TPEYTOILHUKOB 5
14 | Bropoii u Tpetuii mpu3HaKu MoJ00usl TPEYTrOJIbHUKOB 3
Konrtponsnas padora Ne 3 1
I'nasa 3
Pemienue npsiMoyroJibHbIX 14
TPeyroJbHUKOB
15 | Merpuyeckne COOTHOIIEHUS B IPSAMOYTOJIBHOM TPEYTOJIbHUKE 1
16 | Teopema Iludaropa 5
KontponsHas padora Ne 4 1
17 | TpuroHoMmerpuyeckue (GPyHKIUN OCTPOTO yria MpsiMOYrojIbHOI0 3
TPEYTrOJIbHUKA
18 | Pemenne npssMOyTronbHBIX TPEYTOJbHUKOB 3

Kontponbras pabora Ne 5
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S = Conep:xkanue y4eOHOTO KouaunyecTBo
E s MaTepHaJa 4acoB
]
=
I'nasa 4
MHOroyroJibHuKH. 10
I[L1omaas MHOTOYroIbHUKA
19 | MHOroyrojapHUKH 1
20 | [lonsTHe momanu
MHOT'OYTOJIbHHUKA.
[Inomane npsAMOYyroJbHUKA
21 [Imomane nmapasmienorpamMmma 2
22 [Lmomane TpeyroapHUKa 2
23 | [Inomane Tpanenuu 3
KonTponbnas padota Ne 6 1
IloBTOpPEHME
M CHCTEeMATH3anus 6
y4eOHOro marepuaJia
VYnpaxHeHus Juisi IOBTOPEHUs Kypca 8 kiacca 5

Konrponsnas padora Ne 7
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I'eomerpus. 9 kiaacc
(2 gaca B Hezelnto, BCero 66 4yacon)

Homep
naparpaga

Conep:kanue y4eOHOT0
MarTepuajia

*

KoauuecTBO 4acos

I'naea 1
Pemenue TpeyrojibLHUKOB

CuHyc, KocuHyc, TaHT€HC U KoTaHreHc yria ot 0 o 180

TeopeMa KOCHUHYCOB

Teopema cuHycOB

Pemenne TpeyroibHUKOB

N[ | W (N | -

CDOpMy.]'ILI I HAXOKACHUS TJI0MaIn TPCYTOJIbHUKA

KonTponbhast padora Ne 1

TI'naga 2
[IpaBujibHBIE MHOTOYTOJILHUKH

IIpaBunbpHBIE MHOTOYTOJIBHUKY U UX CBOMCTBA

Jnuna okpyxHocTH. Ilnomans kpyra

Konrtponsnas padora Ne 2

I'naga 3
JexkapToBbl
KOOPAMHATHI HA IVIOCKOCTH

11

PaccrosiHue MCKAY ABYMs TOYKaMU C 3aJaHHbIMU
KOoOpJAuHAaTaMHu. KOOp}II/IHaTI)I CCPCANHBI OTPE3Ka

VYpaBHeHHe QUrypsl. Y paBHEHHE OKPYKHOCTU

10

YpaBHeHUE NpAMOU

11

VYrnoBoit ko3 punreHT npsamoi

KonTponbnas padora Ne 3

I'naea 4
BekTops!

12

[Toustue BCKTOpPa

13

KOOp,Z[I/IHaTBI BCKTOpa

14

CrnoxeHne 1 BEIYUTAHHE BCKTOPOB

15

YMHOXKEHHE BCKTOpA Ha YHCJIO

16

CkansipHO€E MPOU3BEAECHNUE BEKTOPOB

Kontponbnas padota Ne 4

— W W N =N

I'naea 5

13
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Homep
naparpaga

Conep:kanue y4e0HOT0

KoauuecTBO 4acoB

MaTepuaJa

I'eomeTpuueckue

npeodpazoBaHus
17 | Asmwxenue (nepememnienue) purypsl. [lapannensusiii nepeHoc 4
18 | OceBas u ueHnTpanbHas cummerpuu. [loBopot 4
19 | I'omorerus. Ilomobue puryp 4
Konrponbnas padora Ne 5 1

IToBTOpEHUHE
U cucTeMaTH3alus 6
y4e0HOro MmaTepuaJia

VYnupakHeHus A1 HOBTOpPEHUs Kypca 9 kiacca 5
KontpounbHas padora Ne 6 1
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