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obmieo0OpazoBarenbHOrO yupexkaeHus «OcHOBHas 001eo0pa3oBaTenbHas Ko M. B3neTHbiii»
Ourenbcckoro paiona CapaToBckoil oonactu ¢ yuerom DenepanbHOTo rocy1apCTBEHHOTO
00pa30oBaTeNbHOTO CTAaHJApTa OCHOBHOT'O OOIIEro 0Opa3oBaHus;
OcHoBHOI1 00pa3zoBaTensHON porpaMMel OOO HIKOJIBI,
ABropckoii mporpamMmbl A.I'. Mep3isik, B.b. Tlononckuii, M.C. Sxup, E.B. Bynko
(Marematuka: nmporpammsl : 5-9 knacesl A.I'. Mep3znsk, B.b. [lononckuii, M.C. fxup, E.B. bynko
— M. :Benrana-I'pag, 2013. — 112 c.).
TpeboBaHwMit K OCHAIICHUIO Y4EOHOTO MpoIlecca o0 MaTeMaTHKe.
[IporpamMmma opueHTHpOBaHa Ha 00111€00pa30BaTENBHBIN KJIacc, U3ydeHHE MIpeMeTa Ha 0a30BOM
YpOBHE.
[Iporpamma obecnieuena Jlunuent YMK:
1. Marematuka: 5 Kiacc: y4eOHHK JUIs ydamiuxcsi oOmieoOpaszoBarenbHBIX yupexacaumin / A.T.
Mepznsik, B.b. [lononckuit, M.C. Slkup. — M.: Benrana-I'pad, 2016.,
Maremaruka: 6 kiacc: ydyeOHMK Juid ydamuxcs oOmieoOpas3oBarenbHbIX YyupexaeHud / A.l.
Mepsnsik, B.b. [lononckuii, M.C. Axup. — M.: Benrana-I"pad, 2016.
2. Maremartnka: 5 Kjmacc: JMJAKTHYECKHE  MaTepHalibl:  TOcOOMe IS ydalluxcs
obmreoOpazoBatenbHbIx opranm3ainuii / A.I'. Mepansk, B.b. Tlomonckuii, E.M. Pabunosuy, M.C.
Axup. — M.: Benrana-I'pad, 2017.,
3. Maremarnka: 6 Kimacc: JAMJAKTHYECKHE  MaTepuanbl: MocoOuWe  uisd  yJaliumxcs
obmeoOpazoBaTenbHbIX opranm3ainuii / A.I'. Mepansak, B.b. Tlomonckuii, E.M. Pabunosuy, M.C.
Axup. — M.: Benrana-I'pad, 2017.
4. Marematuka: 5 kiacc: pabouast tetpaab Nel, Ne2, / A.T'. Mepansk, B.b. [Tononckuii, M.C. Sxup.
— M.: Benrana-I'pad, 2016.,
5. Maremaruka: 6 kimacc: padouas terpaab Nel, Ne2, Ne3 / A.T". Mepansk, B.b. Tlomouckwnii, M.C.
Axup. — M.: Benrana-I'pad, 2014.
6. Maremaruka: 5 kiacc: metoauueckoe nmocodue / A.I'. Mepansk, B.b. [Tononckwuii, M.C. Sxkup. —
M.: Benrana-I'pad, 2017.,
7. Maremaruka: 6 knacc: metonuueckoe nocooue / A.I'. Mep3nsk, B.b. Tlomonckuii, M.C. Sxup.
— M.: Benrana-I'pad, 2017.
8. Anre6pa 7 knacc, ®I'OC ydeOHUK A1 yHamuxcs 001meo0pa3oBaTeIbHbIX YUPEKIACHUHN /aBTOPHI:
A.T' 'Mep3nsk, B.Bb.ITomonckuii, M.C.SIkup — M: «Benrana — I'pady», 2017/
9. Anre6pa 8 kiacc, @PI'OC ydeOHUK A1 yJamuxcs 001eo0pa3oBaTeIbHbIX YUPEKIACHUH /aBTOPHI:
A.T''Mep3nsk, B.B.ITomonckuii, M.C.SIkup — M: «Benrana — I'pady», 2018/
10. Anreopa 9 wmace, ®I'OC yueOHUK a1 ydamuxcs oOIeoOpa3oBaTEIbHBIX YUPEIKICHUN
/aBTopsl: A.I'.Mep3nsk, B.B.ITomonckuii, M.C.Skup — M: «Benrana — I'pady, 2018/
11. T'eomerpus 7 wmacc, ®I'OC yueOHUK s ydamuxcsi 00IIe00pa3oBaTENbHBIX YUPEKICHUM
/aBTopsl: A.I'.Mep3nsk, B.b.ITomounckuii, M.C.Skup — M: «Benrana — I'pady, 2018/
12. Teomerpuss 8 kmacc, ®I'OC yyeOHUK M1 ydamuxcs oOIe00pa30BaTEeIbHBIX YUPEXKACHUN
/aBTopsl: A.I'.Mep3nsk, B.b.ITonounckuii, M.C.Skup — M: «Benrana — I'pady, 2018/
13. Teomerpust 9 kmacc, ®I'OC y4yeOHuK I ydamuxcs oOIIe00pa3oBaTENbHBIX YUPEKICHUN
/aBTopsl: A.I'.Mep3nsk, B.b.ITonounckuii, M.C.Skup — M: «Benrana — I'pady, 2018/

[Iporpamma y4yebHoro mpeaMera «Marematuka» 5-9 kiaccol

paccuutana Ha 870 dacoB (3a 5 et oOy4yeHus).

IInanupyemMsble pe3yJbTaThl 00y4eHHs MaTeMaTHKe B 5-6 KJaccax.
Apupmernka
Ilo okOHYaHMM U3y4EHHUs Kypca ydalluiics HayquTCs:



- MIOHUMATh 0COOEHHOCTHU AECATUYHON CUCTEMBI CUUCIICHHUS;

- MCII0JIb30BaTh MMOHATHS, CBSI3aHHBIE C AETMMOCTBIO HATypaJIbHbIX YHCET;

- BBIp@XXaTh YHCJIA B SKBUBAIEHTHBIX (hopMax, BBIOUpast Hanbosee MoIX0 Y0 B 3aBUCIMOCTH OT
KOHKPETHOW CUTYallUH;

- CPaBHUTH U YIOPSIOYUTH PAllMOHATILHBIC YHUCIIA;

- BBITIOJIHATH BBIYUCIICHUSI C PAllMOHAIBHBIMH YHCIIAMH, COUYETasl YCTHBIE U MUCbMEHHbBIE TPUEMbI
BBIYUCIICHUH, IPUMEHSITh KaIbKYJIATOD;

- UCTIOJIb30BaTh MOHITHS U YMEHUS, CBSI3aHHBIE C TIPOMOPIIMOHAIBHOCTHIO BEJIMUUH, TPOLICHTAMH, B
XOJI€ pelIeHMs] MaTEMaTUYECKHX 3a]a4 U 33J1a4 U3 CMEXKHBIX IIPEIMETOB, BBITIOJIHATH HECIOKHBIE
IIPAKTUYECKUE PACUETHI,

- QHAJIM3UPOBATH I'paUKK 3aBUCUMOCTU MEX]ly BETMUMHAMU ( pacCTOSIHUE, BpEMs, TEMIIepaTypa 1
T. IL.)

VYyamuiics noJIyduT BO3MOKHOCTB:

- TIO3HAKOMHUTHCS C MO3UIIMOHHBIMU CUCTEMaMU CUUCIICHHS C OCHOBAaHUSIMH, OTIUYHBIME OT 10);

- YII1yOuTh ¥ pa3BUTh MPEICTABICHUE O HATYPaJIbHBIX YMCIAaX U CBOWCTBAX JIETMMOCTH;

- HAYYUTh UCIOJIH30BATh MPUEMBI, PAITMOHAIU3UPYIOIIUE BEIYUCIICHUS], PUOOPECTH HABBIK
KOHTPOJIMPOBATh BBIYUCIIECHUS, BEIOMpast MOAXOIALINI 711 CUTyalluy CIOCO0.

YucsoBble 1 OyKBeHHbIE BbIpaKeHHs1. Y pABHEHUSI.
[To okOHYaHMM U3YyYEHHUS Kypca ydalluXxcsl HayqyuTCs:

- BBITIOJTHSATH OTIEPAIMH C YUCIIOBBIMH BHIPAKEHUSIMU;

- BBINOJHATH MpeoOpa3oBaHUsl OYKBEHHBIX BbIpaXKe€HUH ( pacKkpbITHE CKOOOK, MpHUBEIECHUE
MOJA0OHBIX CIIaraeMbIX);

- pemiath JUHEHHbIE YpaBHEHHUS], pEIIaTh TEKCTOBBIE 33J]aul aIre0pandeckuM METOIOM.

VYyamuecs nosydar BO3MOKHOCTb:

- pa3BUBATh MPECTABICHUS O OYKBEHHBIX BBIPAKEHUSIX U UX MPE0OpPa30BaAHUSX;

- OBJIQJIETh CHEIMAIBHBIMA NPUEMAMK PELICHUs] YPABHEHUW, IPUMEHSTh annapar ypaBHEHUH U1
peuieHust Kak TEKCTOBBIX, TAK M MPAKTHYECKUX 3a/1a4.

I'eomerpuueckne ¢purypsi. U3mepenue reomerpuieckux puryp.

[To okOHUaHMM U3YYEHUA Kypca yJallluicss HayduTCs:

- pacro3HaBaTh Ha YEpPTEkaxX, PUCYHKH, MOJEISAX M B OKPYKAWOIIEM MHUPE IUIOCKHE H
MIPOCTPAHCTBEHHbIE T€OMETPUUECKHE (PUTYPHI U UX IEMEHTHI;

- CTPOUTb YIJIbl, OIPEEIATh €€ TPATyCHYIO MEPY;

- pacmno3HaBaTh U M300paXkaThb pa3BEPTKH KyOa, MPsIMOYTOJIbHOIO Mapasulesenunena, npaBuibHON
MAPaMU/JIbI, HWJIMHIPA U KOHYCA;

- OMpeAeNATh MO JIMHEHHBIM pa3MepaM pa3BEPTKU (PUTyphl JIMHEHHbIE pa3Mephl caMoil (GUTYpHI U
Hao000poT;

- BBIYUCIIATH 00BEM MPAMOYTOJIBLHOTO Mapalljiesienumneaa u Kyoa.

Yyamuiics noJxy4uT BO3MOXKHOCTb:

- Hay4YUThCS BBIYUCIATH OOBEM MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYp, COCTABICHHBIX W3
MPSIMOYTOJIbHBIX NapaJIJICJICHUIIEI0B;

- YTIIyOuTh ¥ pa3BUTH NMPEACTABICHUE O IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (DUTYpAX;

- HAY4YUTbCS MPHUMEHATh IMOHATHE Pa3BEPTKU JJIs BBINOJHEHHUS MPAKTHUYECKUX PACUETOB.

JJIeMeHThI CTATUCTHKH, BeposiTHOCTH. KoMOMHAaTOpHBIE 3a1a4M.

[To oxoHYaHMM U3yUYEHUS Kypca ydalluics HayduTCs:
- HCTIOJIb30BaTh MPOCTEHIIINE CITIOCOOBI IPECTABICHUS U aHAJIN3a CTATUCTHYECKUX TaHHBIX;

- pemaTh KOMOMHATOpHBIE 3a/ladyll Ha HAXOXICHHE KOJIUYECTBA OOBEKTOB WU KOMOHHAIIMIA.
Yyamuécs noay4uT BO3MOKHOCTbD:

- mpuoOpecTH MepBOHAYATBHBIM OMBIT OPraHU3alMu cOOpa JaHHBIX MPH TPOBEICHUU OMpoca
OOIIECTBEHHOTO MHEHHs], OCYIIECTBISATh MX aHaju3, MPEACTaBISATh Pe3yJIbTaThl OMpoca B BUIE
TaOIUIIBI, TUATPAMMBIL;

- HaAy4UTCSl HEKOTOPBIM CIEIHATBHBIM MPUEMOM PEIIeHUs] KOMOMHATOPHBIX 3a7ad.

IInanupyemsble pe3yJabTaThl 00y4eHHs ajredpe B 7-9 kiaccax



Auaredpanyeckue BbIpaKeHHs

BeInyckHHKHM HaydaTcs:

- OIIEpUPOBATh MOHATUSAMH "TOXKIECTBO", ""TOKIEeCTBEHHOE IpeoOpa3oBanue”, pemaTh 3a/1a4uy,
cozepxaiue OykBeHHBIE JaHHBIE, padOTaTh ¢ POPMYyIIaMHu;

- OIIEpUPOBATh MOHATUAMH "KBaJpaTHbIN KOPEHB'", IPUMEHSTH €I0 B BBIYUCICHUIX;

- BBITNIOJIHATH IPeoOpa3oBaHUE BHIPAKECHUH, COIEPKAIIUX CTETIEHHU C LEJIBIMUA TIOKA3aTeIsIMA U
KBaJ[paTHbIE KOPHHU;

- BBIIIOJIHATH TOXJECTBEHHbIE Pe00pa30oBaHmsl pallMOHAIBHBIX BBIPAXKEHUI HA OCHOBE IPABUJI
JeWCTBUI HaJl MHOTOYWICHAMH H areOpandecKuMu Apo0smMu;

- BBIIIOJIHATH Pa3jI0KeHHE MHOTOWIEHOB HA MHOYKUTEIH.

BbInyCKHUK TOJTyYUT BO3MOKHOCTD:

- BBITIOJIHSTH MHOTOIIIArOBbIE TPE0OPa30BaHUs PAOHAIBHBIX BRIPAKCHHA, TPUMEHSISI IIUPOKUN
Habop cnoco0oB U NPUEMOB;

- IPUMEHSATH TOXKJAECTBEHHBIE MPE00pa30BaHMsl Ul PELICHUs 3a]ad U3 pa3IMuHbIX pPa3/IeioB Kypca.

YpaBHeHus1

BeinmyckHuK Hay4duTes:

- p€iaTb OCHOBHBIC BUABI PAlIMOHAJIBHBIX ypaBHeHI/If/'I C OZ[HOI\/’I HCpCMeHHOﬁ, CHUCTEMBI IBYX
YPAaBHEHUH C JBYMsI IEPEMEHHBIMU;

- IOHUMAaTh YPAaBHCHHUE KaK Ba)KHeﬁMYIO MaTEMaTUYCCKYIO MOACIIb IJIA OIMMCAHNA U U3YUCHU A
Pa3HOOOPA3HBIX PEATbHBIX CUTYAIIMH, PENIaTh TEKCTOBBIC 3a7]a41 alireOpandecKuM METOJIOM;

- IPUMEHSATH rpaduuecKue MpeICcTaBICHUs s HCCIIeI0BaHus ypaBHEHUH, UCCIeI0BaHUs U
PEIICHUA CUCTEM ypaBHeHI/Ifl C AByMs IIEPEMCHHBIMHU.

BBINTYyCKHHK NOJIyYUT BO3MOKHOCTB:

- OBJIQJIETh CHEIHUATBHBIMY PUEMAMH PEIICHUs YPaBHEHUN U CUCTEM YpaBHEHUM; yBEPEHHO
MIPUMEHSTH almapar ypaBHEHUH Ui pelIeHus] pa3HOOOpa3HbIX 3a7jau U3 MaTeMaTHKU, CMEKHBIX
MPEeIMETOB, MPAKTUKH;

- IPUMEHSATH rpaduuecKue MpeACTaBICHU J1s UCCIIEI0BaHNs YpaBHEHUH, CUCTEM ypaBHEHUIA,
cojiepxariux OykBeHHbIE KOO (DUITMESHTHI.

HepaBencrBa

BeinmyckHuK HayduTCs:

- IOHUMATh TEPMUHOJIOTHIO U CUMBOJINKY, CBSI3aHHbIE C OTHOILICHHEM HEPaBEHCTBA, CBONCTBA
YHCIIOBBIX HEPABECHCTB;

- pemIath JMHEHHbIC HEPaBeHCTBA C OJHOW MIEPEMEHHOM U MX CUCTEMBI; peIaTh KBaApaTHbIC
HEpaBEeHCTBA C ONOPOil Ha rpadUuecKue NPEICTaBICHNUS;

- IPUMEHATH arnapar HepaBeHCTBA JJIsl PELICHUS 33/1a4 UX PA3IMYHBIX Pa3eoB Kypca.
BBINTyCKHUK MTOTy4UT BO3MOKHOCTD:

- OCBOMTH pa3HOOOpa3HbIE MPUEMBI T0KA3aTEIbCTBA HEPABEHCTB; YBEPEHHO MPUMEHSTH alapar
HEPaBEHCTB JUIS PEIIeHHs Pa3HOOOPAa3HBIX MaTeMaTHYECKUX 33/1a4, 33/1a4 U3 CMEKHBIX IPEIMETOB
Y TIPaKTHKH;

- IPUMEHATH rpaUuecKre MPEICTABICHUS JUTS UCCIIE0BaHHsI HEPAaBEHCTB, CHCTEM HEPaBEHCTB,
coJiepKalux OyKBeHHbIE KOI()(DUIIUEHTHI.

Yuci10Bble MHOXKECTBA

BbInmyckHUK Hay4uTCS:

- IOHUMATh TEPMHUHOJIOTHIO U CUMBOJIUKY, CBSI3aHHBIE C IOHATHEM MHOXECTBA, BHIIIOJIHSATD
olepalyy Ha MHOXKECTBaMU;

- HCIIOJIb30BaTh HayaJlbHbIE IPECTABICHNUS O MHOXKECTBE JCHCTBUTENBHBIX YHCEN.

BBIMYCKHUK MOJTYYUT BO3MOKHOCTD:

- pa3BUBATh MPEJICTABICHHE O MHOXKECTBAX;

- pa3BUBaTh MPEJICTABICHUE O YUCIIE U YUCIOBBIX CUCTEMAX OT HATypalbHBIX 10 JEHCTBUTEIBHBIX
YHCEN; O POJIM BHIYUCICHUHN B IPAKTHKE;



- pa3BUBATh U yI‘JIY6I/ITB 3HaHHusA O ﬂeCHTHqHOﬁ 3a1mcu ,HefICTBHTGHBHBIX YHUCCII (nepnonnqecxne u
HENepuoJuUecKue Jpoon).

DyHKUUH

BeInyckHUK HayduTes:

- MIOHUMATh U UCTIOJIb30BaTh (PYHKIIMOHAIbHbIEC TOHATHS, A3bIK (TEPMHHBI, CAMBOJIHUYECKHUE
0003HaYCHHS);

- CTPOUTH I'pauKH JIEMEHTAPHBIX (PYHKIIHHA, CCIIEIOBATh CBOMCTBA YNCIOBBIX (DYHKIIMA Ha
OCHOBE M3YUCHHsI IOBEICHUS MX rpa(uKoB;

- MOHUMATh (PYHKIMIO KaK BaKHEHIIIYI0O MaTEMAaTHYECKYIO MOJIEINb ISl ONMCAHUS IPOIIECCOB U
SIBJICHUH OKPYKAIOIIET0 MUPA, IPUMEHATH (PYHKIIMOHAIBHBIHN S3bIK JJIS1 OMTMCAHUS U UCCIICIOBAHUS
3aBUCUMOCTEN MEXy (PM3UYECKUMU BETUYUHAMU;

- IOHUMATh U UCIIOJIb30BATH S3bIK MIOCIIEOBATEIBHOCTEN (TEPMUHBI, CAMBOJINYECKHE
0003HaYEHMS);

- IPUMEHSATH POPMYIIbI, CBA3aHHbBIE C ApU(PMETHUECKON U T€OMETPUUECKON ITPOTPECCUSIMU, U
anmnapart, CpOpMUPOBAHHBIN MTPU U3YUEHUU JPYTUX Pa3JIesioB Kypca, K PpEIIeHUIO 3a/1a4, B TOM
YHUCJIE C KOHTEKCTOM U3 PEAIbHOW KU3HMU.

BbInyCKHHMK TOJTYYUT BO3MOKHOCTD:

- IPOBOJUTH UCCIIEOBAHNUS, CBSA3aHHBIE C U3YYEHUEM CBOMCTB (YHKIUH, B TOM YHCIIE C
HCIO0JIb30BAHNEM KOMIIBIOTEPA; HA OCHOBE TpaMKOB M3YUYEHHBIX QYHKIMI CTOUTH O0Jiee CI0XKHbIE
rpaduku (KyCOYHO-3aJaHHBIE, C "BHIKOJIOTHIMU" TOUKAMU U T. 11.);

- HCTI0JIb30BaTh (PYHKIIMOHAJIbHBIE MPEACTABICHUS U CBOWCTBA (DYHKIIMH ISl pereHust
MAaTEeMAaTHYECKHUX 3a/1a4 U3 Pa3JINYHbIX Pa3JeoB Kypca;

- pematb KOMOMHUPOBaHHbBIE 3a]]aul C IPUMEHEHUEM (OopMYyIT N-TO WieHa U CYMMBI N IEPBBIX
YJIEHOB apU(PMETUYECKON U TEOMETPUUYECKOM Mporpeccuii, MpUMEHsIs IPHU 3TOM arnapar
YpaBHEHUHN U HEPABEHCTB;

- IOHUMATh APUPMETUYECKYIO U TEOMETPUUECKYIO POTPECCUH KaK (DYHKIIMH HATYpalIbHOTO
apryMeHTa; CBS3bIBaTh apU(PMETHUECKYIO IPOIPECCHIO € JIMHEHHBIM POCTOM, TEOMETPUUYECKYIO - C
HKCHOHECHIIMAIBLHBIM POCTOM.

JJieMeHThI NPUKJIATHOH MaTeMATHKHU

BoinmyckHUK Hay4YUTCS:

- HCTIOJIB30BATh B XO/JIE PELICHUS 33/1a4 dJIEMEHTapHbIe MPEACTaBICHUS, CBI3aHHBIE C
NpUOIMKEHHBPIMHU 3HAYEHUSAMU BEIHYUH;

- HCTIOJIb30BAaTh MPOCTEHININE CIIOCOOBI IPECTABICHUS U aHAJIN3a CTATUCTUYECKUX TaHHBIX;

- HAXOJIUTh OTHOCUTENFHYIO YaCTOTY U BEPOSITHOCTH CIIy4alfHOTO COOBITHS;

- pematb KOMOMHATOPHBIE 337a4l HA HAXOXK/JICHHE YKciia O0BEKTOB MM KOMOUHALIUH.
BbINyCKHHUK TOTYYUT BO3MOKHOCTD:

- MIOHSATh, YTO YUCJIOBBIE JaHHBIE, KOTOPHIE UCIOIb3YIOTCS Ui XapaKTePUCTUKH OOBEKTOB
OKPYKaIOILIET0 MUPA, SIBJIAIOTCS MPEUMYIIECTBEHHO MPUOIMKEHHBIMU, YTO TIO 3aIIUCH
MpUOIMHKEHHBIX 3HAYEHUH, COoIepKaluXcs B UHOOPMAIIMOHHBIX HCTOYHUKAX, MOYKHO CYJIUTh O
MOTPEIIHOCTH MPUOTMKEHUS

- MIOHSATH, YTO MOTPEIIHOCTH Pe3yNibTaTa BRIUMCICHUN JOKHA OBITH COU3MEPUMA C TOTPEIIHOCTHIO
HCXOJIHBIX JIAHHBIX;

- mpruoOpecTy NMepPBOHAYANIBHBIN ONBIT OpraHu3aIK cOopa JaHHBIX MPH MPOBEAECHUH OMpOca
0OIIECTBEHHOTO MHEHUS, OCYIIECTBIIATh UX aHAJTN3, MPEACTABISATh PE3YIbTATHI ONPOCa B BUJIE
TaOIUIIbI, TUArPaMMBbL;

- MPUOOPECTH OTBIT MPOBEACHUSI CTYJaHBIX SKCIIEPUMEHTOB, B TOM YHCIIE C TIOMOIIIBIO
KOMIBIOTEPHOTO MOJIETUPOBAHUS, HHTEPIIPETALIUN UX PE3YJIbTATOB;

- HAYYUTHCS HEKOTOPBIM CIIEIIUATBHBIM MpUEMaM perieHrsi KOMOWHATOPHBIX 3a/1a4.

IInanupyemsble pe3yJbTaThl 00y4eHHs reoMeTpun B 7-9 Kiaccax

Harasanas reomerpus
BrInycKHUK HayquTCS:



1) pacno3HaBaThb Ha YEpPTEKax, PUCYHKAX, MOJEISIX MU B OKPYKAIOLUIEM MHUpPE IIJIOCKHE H
MIPOCTPAHCTBEHHBIE T€OMETPUUYECKHE (DUTYPHI;

2) pacnio3HaBaTh Pa3BEPTKU KyOa, MPSAMOYTOJIbHOTO NapauleJenuIesia, NpaBUIbHOW MUPAMUJBL,
UUJIMHpA U KOHYCca; 3

) ompeneNATh N0 JUHEHHBIM pa3MepaM pa3BEPTKU (PUTYpHI JIMHEHHbIE pa3Mepbl caMoil GpUrypbl U
Ha000pOT;

4) BBIYUCIIATH 00BEM MPSAMOYTOJIFHOTO NapaiesienuIea.

BbInyCKHUK TOJTYYUT BO3MOKHOCTD:

5) BBIYHCHATH OOBEMBI TMPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (QUTYp, COCTABJICHHBIX U3
MPSIMOYTOJIbHBIX MTApaJIJICJICIIUIIEIOB;

6) yrmyOuTh U Pa3BUTh NPEACTABICHUS O TPOCTPAHCTBEHHBIX TEOMETPHUECKUX (PUTypax;

7) IPUMEHSTDH MOHATUE Pa3BEPTKU JIJIS1 BBINOJIHEHUS TPAKTUUECKUX PACUETOB.

I'eomeTrpuueckue purypsi

BoInycKHUK Hay4duTCS:

1) monbp30BaThCsl SA3BIKOM T'€OMETPUM JJISi ONHUCAHMS IPEIMETOB OKPYKAIOLIEro MHpa U HX
B3aMMHOI'O PACHOJIOKEHUS;

2) pacmo3HaBaTh M M300pakaTh Ha 4YEpPTEkKAaX U PUCYHKAX TIEOMETpUYecKHe (QUIrypbl U HX
KOH(Urypauuu;

3) HaxOOUTh 3HAYEHUS JJIUH JIMHEWHBIX AJIEMEHTOB (UIYp M MX OTHOLIEHHS, TPaJyCHYIO Mepy
yraoB oT 0 no 180°, mpuMeHsist ompeseneHusi, CBOMCTBA U MPU3HAKK (DUTYp U HUX BJIEMEHTOB,
oTHomeHus Guryp (paBeHCTBO, MO00ME, CHMMETPHH, IIOBOPOT, TApAIIETHHBIN MEPEHOC);

4) omepupoBaThb C HaYaJIbHBIMU MOHITUSAMH TPUTOHOMETPUM M BBINOJHSITH 3JE€MEHTAapHbIE
onepanuy HaJl GyHKIUSIMH YIJIOB;

5) pemath 3aaun Ha JOKa3aTeNbCTBO, ONMMPAsCh HA MU3y4eHHbIE CBOMCTBA (UT'Yp U OTHOLIECHUI
MeXAYy HUMH U MIPUMEHSSI U3y4eHHbIE METO/IbI TOKa3aTeJIbCTB;

6) pemaTh HECIOXHBIC 33/1a4¥ Ha TIOCTPOCHHE, IIPHUMEHSSI OCHOBHBIC AIITOPHTMBI MOCTPOCHUS C
MIOMOIIBIO IUPKYJIS U IMHEUKH;

7) pemaTh IpOCTEHIITNE TUTAHUMETPUYECKHE 3a7]a91 B IIPOCTPAHCTRBE.

BbINyCKHUK MOTYYUT BO3MOKHOCTD:

8) oBmazeTp MeTOJAMHU pEHICHWs 3aJad Ha BBIUMCICHHS M JIOKAa3aTeJIbCTBA: METOJOM OT
IIPOTHUBHOT'0, METOI0M NOJ00MS, METOJIOM Iepedopa BapMaHTOB U METOJOM I'€OMETPHUUECKUX MECT
TOYEK;

9) npuobpecTy ONBIT NPUMEHEHHs AIreOpandeckoro U TPUrOHOMETPUUYECKOTO amlmapara v ujaed
JBYDKEHUS NP peLLIEeHMH F€OMETPUUECKUX 3a/1a4;

10) oBiazeTe TpaJUIMOHHON CXEMOH pelleHMs 3a/ad Ha IOCTPOCHHE C MOMOUIbI LUPKYIS U
JMHEWKU: aHaAJIN3, IOCTPOEHUE, JOKA3aTeIbCTBO U UCCIIEIOBAHUE;

11) HayunTbes pemaTh 3a7a4l Ha IOCTPOEHUE METOJIOM I'€OMETPUYECKOr0 MEeCTa TOYEK U METOJIOM
o00us;

12) npuoOpecTH ONBIT HCCIEAOBAaHMS CBOMCTB IUIAHUMETPUYECKHX (UIYp C IOMOIIbBIO
KOMIIBIOTEPHBIX [TPOrpamMM;

13) npuoOpecT OMBIT BBHINOJHEHUS MPOEKTOB IO TeMaM: «l'eomerpuyeckue npeoOpa3oBaHMs Ha
mwiockoctuy, «lloctpoenne otpe3skoB 1o Qopmyne». V3MmepeHue TreoMeTpUYECKUX BEJIUYHH
BbInmyckHUK Hay4uTCs:

1) ucmonb30BaTh CBOMCTBA HM3MEpEHHs IMH, IJIOLIAJe W YIrJOB MpHM peIIeHUuH 3a7ad Ha
HaX0XJACHHUE [UIMHBI OTPE3Ka, AJIMHBI OKPYXXHOCTH, IUIMHBI JyTM OKPYXHOCTH, I'PaJyCHON MEpHI
yrna;

2) BBIYMCIATH JUIMHBI JIMHEHHBIX 3JIEMEHTOB (PUIYp M HX YIJbl, MCHOJB3YyS (HOPMYIbI JITUHBI
OKPYXHOCTH U JUIMHBI IYTU OKPYXHOCTH, (hopMyIIsl ruomaaeit Gpuryp;

3) BBIUUCIATH IUIOLIAAM TPEYroJbHUKOB, HPSIMOYTOJBHUKOB, MapajuIeorpaMMOB, Tpanelui,
KpYroB U CEKTOPOB;

4) BBIYUCIIATH AJTHHY OKPY)KHOCTH, AJIHHY IyT' OKPY>KHOCTH;

5) pemaTh 3a/Ja4M Ha JI0Ka3aTeIbCTBO C MCIOJIb30BaHUEM (OPMYJ JUIMHBI OKPY)KHOCTH M JUTMHBI
YT OKPY>KHOCTH, GOpMYI TuIoImaaen puryp;



6) pemath MPAKTHYECKUE 3aJadyM, CBS3aHHBIE C HAXOXJICHUEM TE€OMETPUUYECKUX BEJIMYUH
(MCcToNB3ys MPU HEOOXOAMMOCTH CIPABOYHUKH U TEXHUYECKHE CPEICTBA).

BbInmyCKHUK OJIyYUT BO3MOYKHOCTb:

7) BBIUUCHATH IUIOMIAMM (UTYp, COCTABJICHHBIX W3 JBYX HIM 0o0jiee MPSIMOYrOJbLHUKOB,
napajuieJIorpaMMOB, TPEYTOJIbBHUKOB, Kpyra U CEKTOpa;

8) BBIYMCIATH IUIOIIAJAA MHOTOYTOJBHUKOB, HCIIOJIb3YSl OTHOILIECHHUS PAaBHOBEIUKOCTH U
PaBHOCOCTABJIEHHOCTH;

9) mproOpecTH OMBIT MPUMEHEHHSI aNTreOpandecKoro M TPUTOHOMETPUYECKOTO armapara ¥ Hjei
JBYDKEHUS TIPU PEIICHUH 3aa4 Ha BEIYMCIICHHE IUIOIIA/Iei MHOTOYTOJIbHUKOB.

Koopaunartsi

BrinyckHuK HAayduTCS:

1) BBIYMCIATH AJUHY OTpe3Ka MO KOOPAMWHATAM €ro KOHIIOB; BBIYUCIISITH KOOPAMHATHI CEPEIUHBI
OTpE3Ka;

2) UCIOJIB30BaTh KOOPAMHATHBIM METON Il M3yYEHUS CBOWCTB TPSIMBIX U OKPYKHOCTEH.
BBINMyCKHUK TTOJIyYUT BO3MOYKHOCTb:

3) oBIAJETh KOOPAUHATHBIM METOJIOM PEIICHUS 3a/1a4 Ha BHIYMCIICHUE U JIOKA3aTEIbCTRO;

4) nmpuoOpecTH OMBIT UCIOJIB30BAHUS KOMITBIOTEPHBIX MPOTPAaMM ISl aHAM3a YaCTHBIX CIIydacB
B3aMMHOTO PACIOJIOKEHUSI OKPYKHOCTEHN U MPSIMBIX;

5) npuoOpECTH OTBIT BHITIOJHEHHS MPOEKTOB Ha TeMy «lIpuMeHeHHre KOOpIWHATHOTO METO/Aa MPHU
pelIeHu  3a71a4 Ha BBIYMCIICHUE U JIOKA3aTeIIbCTBOY.

BekTopbl

BrimyckHUK HAayduTCS:

1) omepupoBaTh C BEKTOpPaMHU: HAXOJIUTh CyMMY W Pa3HOCTb JIBYX BEKTOPOB, 3aJaHHBIX
T€OMETPUUECKH, HAXOUTh BEKTOP, PABHBIN MIPOMU3BEICHHIO 33JAHHOTO BEKTOpPA HA YHUCIIO;

2) HAXOJUTh ISl BEKTOPOB, 3a/JIaHHBIX KOOPJAMHATAMH: JUIMHY BEKTOPA, KOOPIUHATHI CYMMBI H
Pa3HOCTU NIBYX M 00Jiee BEKTOPOB, KOOPAWHATHI MPOU3BEJCHUS BEKTOpA HA YKCIIO, IPUMEHSS TIPH
HEOOXOMMOCTH COUYETATEIHHBIN, TEPEMECTUTENHHBIA U PaCTIPEICTUTEIHHBIN 3aKOHBI;

3) BBIUMCHATH CKAIAPHOE TPOU3ZBEJCHUE BEKTOPOB, HAXOJUTh Yrojd MEXAY BEKTOPaMH,
YCTaHABJIMBATH MEPIECHAUKYISIPHOCTh MPSMBbIX.

BBINyCKHUK MTOJTYYUT BO3MOXKHOCTD:

4) oBNazeTh BEKTOPHBIM METOJIOM JIJIsI PEIICHHMS 3a/1a4 Ha BBIYUCIICHHUE U JI0KA3aTeNIbCTBO;

5) mpHOOPECTH ONBIT BBIMOJIHEHUS MPOCKTOB Ha TeMy «lIpuMeHeHHe BEKTOPHOTO MeEToja IMpH
pELICHNH 3a/1a4 Ha BBIYKCICHHUE U J0KA3aTEIbCTBOY.



Conep:xanue yueoHOro npeamera «MareMaTHKa»

MaremaTuka. Aaredpa. I'eomerpus.

CopepxaHue KypcoB MaTEeMAaTUKH 5—6 KJIaccoB, aJireOpbl M TEOMETPUU 7—9 KIIaCCOB 0OBETUHEHO
KaKk B HCTOPWUYECKH CIIOKMBIIWECS JIMHUM (YHCTIOBasi, anreOpanyeckas, T€oMeTpHuYecKas,
(yHKIMOHATBHAS W Jp.), TAK ¥ B OTHOCUTEIHLHO HOBBIC (CTOXAaCTUYECKas JUHUS, «pearbHAas
MareMmatukay). OTIenbHO MPeCTaBICHBI IMHUS CIOKETHBIX 3aja4, UCTOpUYECKas JIMHUSL.

Conepxanue yueOHoro npeamera «MaremaTuka» 5-6 kiaccon

Apudmernka
Hamypanenvie uucna

- Psap matypanbpHbiX uncen. [lecstuuHas 3anuch HATypalbHBIX 4ucesl. OKpyrieHue HaTypadbHBIX
YUCEI.

- KoopauHaTHbIi y4.

- CpaBHeHne HarypanbHbIX uunced. CIoKeHHE W BBIYUTAHWE HATypaibHBIX 4mcenl. CBoMCTBa
CJIOKEHUS.

- YMHOXEHHE W JeJeHHEe HaTypaldbHbIX uucesn. CBoOWCTBa yMHOXKEHHs. JleleHHe C OCTaTKOM.
Cremnenp unciia ¢ HaTypaJIbHBIM TMOKa3aTeJIeM.

- Jlenutenu u KpaTHbIE HaTypaabHOTO uncia. Hanbonpmmii o6mmii genurens. HanMensiiee oomiee
kpatHoe. [Ipu3Haku nenumocTu Ha2, Ha3, HaS, HA9, Hall.

- [IpocThie 1 cocTaBHbIE yncia. Pa3noxkeHne ynucen Ha IpoCTbie MHOKHUTEIH.
Jlpobu

- O6pIKHOBEHHBIE poOH. OCcHOBHOE CBOMCTBO Npodu. Haxoxaenue apodu ot yncia. Haxoxaenne
YHCIIa 10 3HAYCHUIO ero Apoou. [IpaBriibHbIC U HEMPaBUIIBHBIE poOu. CMelIaHHbIe YHCIIa.

- CpaBHeHHE OOBIKHOBEHHBIX JpO0eil U CMelIaHHbIX Yncen. ApupMeTHIeCKre Yucia ¢
OOBIKHOBEHHBIMH JAPOOSMH U CMEIIAHHBIMH YUCIIAMHU.

- Jlecatuanbie npoou. CpaBHEHNE U OKPYTJICHHE IECATUYHBIX IpoOeid. ApudmMeTrndeckne A1eUCcTBUs
¢ AecaTHIHBIME Ipo0simu. [IpencraBieHue AeCITUYHON qpOOH B BUJIe OOBIKHOBEHHOW JPOOH 1
O0OBIKHOBEHHOM B BUJIE IECATUYHOMN. beckoHeuHble eprouuecKue JecITUYHbIE JPOOH.
JlecsTnaHoe MpUOIMKeHNE 0OBIKHOBEHHOM JIPOOH.

- OtHowrenue. [IponieHTHOE OTHOLIIEHHE ABYX YKCelN. [leneHue yrciia B JaHHOM OTHOIIEHUH.
Macmra6.

- [Iponopiusi. OcHoBHOE cBOICTBO mpomnopuuu. [Ipsmas u oOpaTHas nponopUUOHATILHbIE
3aBUCHUMOCTH.

- [Iponientsl. Haxoxaenue npoueHToB oT uncia. HaxoxaeHue yncia no ero nporeHTaMm.

- Pemienue TekcToBbIX 3a/1a4 apuMETHUECKUMH CIIOCOOaMH.
Payuonanvuvie uucna

- [lonoxutenpHble, OTpULATeNIbHBIE Yncia U unucio 0.

- [IpoTuBOMONOXHBIE YnciIa. MoIysb dyncia.

- Llenbie yncna. Panrionanbhbie uncina. CpaBHEHUE pallMOHATBHBIX Yucel. ApudmMeTuyecKkue
JEUCTBUS C palloOHAIbHBIMU YrciaamMu. CBOMCTBA CIOKEHUS M YMHOXKEHUS pallHOHABHBIX YHUCE.

- Koopnunartnas npsimas. KoopanHatHas I0CKOCTb.
Benuuunvl. 3asucumocmu medxcoy senuuunamu

- Enquaune! anueel, 1oiomanym, o0b€Ma, Macchl, BpeMEHHU, CKOPOCTH.

- [IpuMepsl 3aBUCHMOCTH MeX a1y BennuuHamu. [IpencraBieHne 3aBUCUMOCTeH B Buie HOpMYyII.
Brruncnenus no gopmynam.

YucnoBbie 1 OyKBeHHbIE BBIPAKEHHUA. Y PaBHEHUS.

- UncnoBeie BRIpaXEHUS. 3HAUCHHUE YHCTIOBOTO BhIpaxeHus. [lopsaok aeiicTBUiA B YUCIOBBIX
BbIpakeHUsX. bykBeHHbIe BeIpakeHus. Packpeitus cko6ok. [lomoOHbIe craraemble, IpUBEACHNE
MOoA0OHBIX craraeMbiX. Gopmybl.

- YpaBHenue. Kopenb ypaBHeHus. OCHOBHbIE CBOMCTBA ypaBHEHMI. PerieHne TeKCTOBBIX 3a/1a4 C
MOMOIIIBIO YPAaBHEHMIA.

DJIEeMEeHTBI CTATHCTHKH, BepoATHOCTH. KoMOMHaTOpHBIE 3aga4n.

- [IpeacraBnenue naHHBIX B BUJE TaONUII, KPYTOBBIX U CTOMOUYATHIX IUArpaMMm, rpaduKoB.

- Cpennee apupmerndeckoe. CpenHee 3HaYCHUE BETHUNHBI.



- CiryyaifHoe cooObiTHe. JlocToBepHOE M HEBO3MOXKHOE COOBITHS. BEposATHOCTH ciydaitHOTO
coObITus. Perenne KOMOMHATOPHBIX 3a1a4.

I'eomerpuueckue purypsol. U3mMepeHusi reomeTpu4ecKux BeJMYHH.

- Orpe3ok. Iloctpoenue otpeska. JliuHa otpeska, JomaHo. M3MepeHue MIUMHBI OTpeE3Ka,
IIOCTPOCHUE OTPE3KA 3aAaHHON JuIMHBIL. [Ilepumerp MHOroyrossHuka. Ilnockocts. IIpsamas. Jlyq.

- Yron. Bunsl yrnos. I'panycHas mepa yria. M3mepeHue M NOCTPOCHHME YIVIOB C IIOMOILBIO
TpaHCIIOPTUPA.

- [Ipsamoyronbauk. Kaznpar. Tpeyrosnbauk. Buasl TpeyrosnbHukoB. OKpyXKHOCTh U Kpyr. JlnmHa
OKPY>KHOCTH.

- PaBenctBo ¢uryp. Ilonstue u cBoiicTBa muomanu. [Inomane MpsAMOYroJbHHKA W KBaJpara.
[Tnomans kpyra. Ock CHUMMETpUN UTYPBHI.

- Harnsinaeie npepcTaBieHust O MPOCTPAHCTBEHHBIX (HUrypax: MPSMOYTrOJIbHBIN MapauieseuIie,
KyO, mupamuia, HWIMHAP, KOHYC, map, chepa. IIpumepsr pa3BEPTOK MHOTOTPaHHHUKOB, IUIMHIPA,
konyca. [loastus u cBoiictBa 06béMa. OOBLEM PAMOYTOJIBHOTO MapajuieNenumneaa u Kyoa.

- BzauMHoe pacniosnoxxenue 1Byx npsimbix. [lepnenaukymspusie npsmMble. [lapannenbHbie npsMmele.

- OceBast U IEHTpaJIbHAasi CUMMETPUH.

MartemaTHKa B HICTOPHMYECKOM Pa3BUTHH.

Pumckas cucrema cuucnenus. [lo3unimonnsie cucremsl curcienus. O6o3znauenue nudp B peBueit
Pycu. CrapunHnblie Mepbl AJIMHBL. BBeeHue MeTpa kak eAMHULlY JUIMHBL. MeTpudeckas cucreMma Mep
B Poccumn, B EBponie. ctopus popmupoBanusi maTeMaTuyeckux cuMBoJioB. [lpoou B Basuione,
Erunre, Pume, na Pycu. OTkpbiTHE A€CATUYHBIX IpoOeii. Mup mpocCThIX YKcel. 30JI0TO€ CeYEHHUE.
Yucno nyne. [losiBeHnEe OTpULIATENBHBIX YUCET.

Pabora ¢ onapeHHbIMHU 1€TbMH.
Ha ypoxax nmpoBoauTtcst paboTa ¢ ogapeHHbIMU AeTbMHU (AU pepeHuanus 1 UHIMBUIyanu3aus B
o0yueHun):

- pa3HOYpPOBHEBBIE 3aaHus (00yUJaOIMNe U KOHTPOJIHPYIOIINE); - 00ydeHHEe CaMOCTOATEIbHOM
pabote (paboTa CaMOCTOSTENHHO C YYCOHHMKOM, C JOTIOJTHUTEIHHOU JTUTEPATYPOiA);

- pa3BUBAIOIIME 337a41, B TOM YHCJIE OJIUMITMAJIHbIE 33/1a4H;

- TBOpUYECKHE 3a7aHus (COCTaBUTh 3a7a9y, BEIpaXXKEHHE, KPOCCBOP, pedyc, aHarpaMMmy | T. J1.).

Conep:xaHue Kypca MaTeMaTHKHU B 7-9 KJ1accax
Aunreopa

YUucaa. PanymonajbHbIe YHCIA

MHOXECTBO  palMOHaIbHBIX yHucen. CpaBHEHHE palMOHAIBHBIX 4uced. JledcTBus ¢
panoHaNbHBIMK YnciiaMu. [IpencraBiienne palmoHaIbHOTO YKCIa ASCITUHIHON IPOOBIO.
HppaunonaabHbie YUCIA

[lonaTre wWppalMoOHAIBLHOTO 4YHCIA. Pacrmo3HaBaHWe HWPpAMOHAIBHBIX 4YHCeNl. [Ipumepsr

JI0Ka3aTenbcTB B anredpe. MppanuoHanbHOCTh qncna«/E . IIpumenenne B reomerpun.CpaBHEHUE
UPPalMOHAJIBHBIX YKCel. MHOKECTBO NEHCTBUTEIBHBIX YUCEIL.

ToxnecTBeHHbIC TPEOOPa30BaAHUA

YucnoBbie 1 OyKBEeHHbIE BBIPAKCHHSA

BeipakeHue ¢ nepeMeHHOW. 3HaueHWe BbIpaxkeHUs. [loacTaHOBKa BBIpa)KEHHH BMECTO
[IEPEMEHHBIX.

Llebie BbIpamxeHus

CreneHb ¢ HaTypaJbHBIM IOKa3aTeneM U e€ cBoicTBa. [IpeoOpa3oBaHus BEIpaXXEHUH, coepKalux
CTEIIEHU C HAaTypaJbHBIM II0KA3aTEIIEM.

OpnHousneH, MHorowieH. J[eHCTBUS C OJHOWIEHAMHM M MHOTOUYIEHaMH (CIOXKEHUE, BBIYMTAHHE,
yMHOXeHue). PopMynbl COKpAIIEHHOIO YMHOXKEHHUS: Pa3HOCTh KBAJpaTOB, KBaJApaT CyMMBbI U
pasHocTH. PaznokeHne MHOrowieHa Ha MHOXHTENU: BBIHECEHHE OOIIEro MHOXKHTENS 3a CKOOKH,
IPYNIUPOBKA, MpHUMEHEHHE (OPMYyS COKpaIIEHHOro YMHOXeHus. KBajgpaTHbI TpéxuiieH,
pa3iIoKEHUE KBAJPAaTHOTO TPEXWICHA HA MHOXKUTEIH.

JIpo0HO-panMoOHaJIbHBIC BHIPAKEHHUS



Crenenp ¢ nenbiM mokasareneM. lIpeoOpasoBaHue IpOOHO-TMHEWHBIX BBIPAKEHUI: CIOXKEHHUE,
YMHOXXEHHUE, AeneHue. Anredpanueckas apoOb.JlomycTuMble 3HaYeHHS MEPEMEHHBIX B ApOOHO-
panMoHanbHBIX  BbIpakeHusx.  Coxpamenune — anreOpamueckux — apoOeit.  IlpuBenenue
anredpanveckux npoOeil k oOmemy 3HameHarenro. JlelicTBUS ¢ anreOpandecKuMu JpoOsIMU:
CJI0OKEHHE, BBIUYUTAHUE, YMHOXKEHUE, JIEIIEHNE, BO3BEICHNUE B CTEIICHb.

[IpeoOpa3oBaHue BEIpAKEHUI, COACPIKAIMX 3HAK MOIYJIS.

KBanpaTHbie kopHH

ApupmeTnuecknii KBaapaTHbI KopeHb. [IpeoOpazoBanue BBIpaKEHUH, COACPIKAIINX KBAJpaTHbIC
KOPHH: YMHOKEHHE, JIEJIEHUE, BBIHECEHHE MHOXKUTEIS U3-110]] 3HaKa KOpPHS, BHECEHUE MHOXKHUTEIS
101 3HAK KOPHSI.

YpaBHeHUs] U HePaBEHCTBA

PaBencrBa

Yucnosoe paBeHCTBO. CBONCTBA YHUCIIOBBIX PaBEHCTB. PaBEHCTBO ¢ IEPEMEHHOM.

YpaBHeHus1

[lonsiTie ypaBHeHUs U KOpHS ypaBHeHUs. [IpencTaBienne o paBHOCHIBHOCTH ypaBHEeHUN. O6sacTh
onpesieNieHus: ypaBHEHHs (00J1aCTh JONMYCTUMBIX 3HAUEHUN NTEPEMEHHOM ).

JInHeiiHOe ypaBHeHHe M €r0 KOPHHU

Pemienne nuHeiHbIX ypaBHeHU. JIMHEWHOE ypaBHEHHE C mapaMeTpoM. KoiauyecTBO KOpHEH
JIMHEWHOTO ypaBHEHM. Penenne NMHENHbIX YPaBHEHH C TApaMETPOM.

KBagpaTHoe ypaBHeHHe M er0 KOPHH

KBanparusle ypaBHeHus. Hemnosnbple kBagpaTHble ypaBHEHUS. JIMCKPUMHMHAHT KBaJpaTHOTO
ypaBHeHUs. DopMylia KOpHEH KBaapaTHOTO ypaBHeHms. Teopema Buera. Teopema, oOparHas
teopeme Buera. PemieHne kBajpaTHBIX ypaBHEHUH, HCIHOJIb30BaHUE (DOPMYIIBI A HAXOXKACHUS
KOpHeH, rpauueckuil MeToJ pEeUIeHHs, pa3JIo)KeHWe Ha MHOXXHUTEIH, MOoJA00p KOpHEH ¢
HCIIOJIb30BaHUEM TeopeMbl Bruera. KonnyecTBo KOpHEN KBaJpaTHOTO YPaBHEHHS B 3aBUCUMOCTH OT
€ro JUCKPUMHHAHTA. bHKBaJpaTHbIE YpaBHEHHsA. YPABHEHUsA, CBOAMMBIE K JMHEHHBIM U
KBaJpaTHbIM. KBajipaTHbIE ypaBHEHUs C TAPaMETPOM.

JApoOHo-pannoHajbHbIe YPABHEHUS

Pemenne mpocreimux  IpoOHO-TMHEHHBIX ypaBHEHMH. Pemienune  apoOHO-parmoHaIbHBIX
YpaBHEHUH.

Metoapl pemieHUsT ypaBHEHHI: METOIbl PAaBHOCUJIBHBIX MPEoOpa3oBaHUM, METOJ 3aMEHBI
nepeMeHHoH, rpaduueckuii Mmeto . Mcnosib3oBanue CBOMCTB (DYHKIIMMA MPU PEIICHUH YPaBHEHUH.

Ipocreiimye uppampoHansHbie ypapaenns Buta [ f (x) =a, /f (x) =,/g(x)

VpaBHeHns Buaa X" = a.YpaBHEHHs B LEIIbIX YHCIIAX.

CucremMbl ypaBHeHH

VYpaBHeHuEe ¢ ByMs nepeMeHHbIMH. JIMHeliHOe ypaBHEHHE ¢ ABYMs IepeMeHHbIMU. [Ipsamas kak
rpaduyeckas HHTEpPIIpEeTalus TUHEHHOTO YPaBHEHHS C IBYMsI IEPEMEHHBIMU.

[lonsarue cucremsl ypaBHEHU. Pelienne cucremMbl ypaBHEHHUIA.

MeToibl pelieHrs CUCTEM JIMHEHHBIX YpaBHEHUN C ABYMs MEPEMEHHBIMU: rpadUuecKuii METOs,
METO/I CJIOKEHUS, METO/1 [TOACTAHOBKHU.

Cucrembl TUHEHHBIX YPABHEHUI C TAPAMETPOM.

HepagBencrBa

Uucnossie HepaBeHcTBa. CBOMCTBA YMCIOBBIX HEpaBEHCTB. [IpoBepka cripaBeasIMBOCTH HEPABEHCTB
MIPU 33JIaHHBIX 3HAYEHUSX [IEPEMEHHBIX.

HepaBenctBo ¢ mnepemenHoil. Ctporue ©u HecTporue HepaBeHCTBa. OOmacTh omnpeaencHus
HepaBeHCTBa (00IACTh NOMYCTHUMBIX 3HAUEHUN TTEPEMEHHO ).

Pemienue nuHeHBIX HEPABEHCTB.

KBagpatHoe HepaBEHCTBO M €ro pemieHus. PelieHune KBaJapaTHBIX HEPABEHCTB: HCIIOJIb30BAHHE
CBOWCTB U rpaduka KBaJpaTHUHOW (YHKIIMH, METO] WHTEPBAJIOB. 3alUCh PEHICHHs KBAJIPATHOTO
HEpaBEHCTBA.

Pemenue nensix u [poOHO-paIIMOHANTBHBIX HEPABEHCTB METOI0M HHTEPBAJIOB.

Cucrembl HEpaBeHCTB
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CucremMbl HEpaBEHCTB C OJHOM NEpeMEHHON. PelneHne cucteM HEpaBEHCTB C OJHOW NEPEMEHHOM:
JMHEWHBIX, KBaJpaTHBIX. M300pakeHue pelieHus CUCTEeMbl HEpaBEHCTB HA YHCIOBOW MPSIMO.
3anuch pelIeHust CUCTEMBbl HEPABEHCTB.

DyHKUUH

Iousitue pyHKuMHU

JlexapTOoBbl KOOPAMHATBI HAa INIOCKOCTH. POpMUpOBaHHE IPEACTABICHUNA O MeETalpeaMETHOM
MOHATUH «KOOpAUHATH. CriocoObl 3aganns QYHKIHIA: aHATUTHYECKUH, TpaduuecKuil, TaOIUIHBIN.
I'papux ¢ynkmun. Ilpumepsl GYHKIUMHA, MOJlydaeMbIX B MpPOIECCE HMCCICIOBAHUS PAa3TUUHBIX
peanbHBIX MPOLIECCOB U pelIeHus 3a1a4. 3HaueHne GyHKIu B Touke. CBoicTBa PyHKIMIA: 0071aCTh
oInpezeneHus, MHO’K€ECTBO 3HAYEHUH, HYJIH, MIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
4ETHOCTH/HEYETHOCTh, MPOMEXKYTKA BO3pacTaHWs M YObIBaHWSA, HaWOOJbIIEE W HAWMEHBIIEE
3HaueHus. MccnenoBanue GyHKImM 1Mo e€ rpaduky.

[IpencraBnenue 06 acUMIITOTAX.

HenpepriBHOCTh dyHKIMKN. KycouHo 3a1aHHbIEe QYHKIIMH.

JIuneiiHas QpyHKUMsA

CpoiictBa U rpaduk JHHEWHON QyHKUIUU. YTI0BOM KOXQHUIMEHT mpsiMoi. Pacnosoxenue
rpaduka JMHEHHOW QYyHKIIMU B 3aBUCUMOCTH OT €€ yIJIoBOro ko3¢ (uiueHTa u CBOOOIHOTO YJIeHa.
Haxoxnenve ko3((UUIMEHTOB JIMHEHHOW (YHKUMU IO 3aJaHHBIM YCIOBHSIM: IPOXOKJIEHUE
MpsIMOM 4Yepe3 JBE TOUKHM C 33JaHHBIMH KOOpPJMHATAMH, MPOXOKJEHUE IMPSMOW depe3 JaHHYIO
TOYKY M NapaJuIeIbHON JaHHOM MPSMOMN.

Keaaparnunasi pyHKkumus

CpoiictBa U rpaduk kBaapatuuHoil ¢yHkuuu (mapabona). [loctpoenue rpaduka KBaapaTHUHOMN
¢byHKIMM 1O TOuykaM. HaxokneHue Hyned KBaapaTWYHOW (YHKIIMM, MHOXECTBa 3HAYEHUH,
MIPOMEXYTKOB 3HAKOTIOCTOSIHCTBA, IPOMEKYTKOB MOHOTOHHOCTH.

OopaTHast NPONOPUHMOHAIBHOCTH

CaoiicTBa (pyHKIIUU Y = K . I'uniep6omna.
X

I'padpuxn dpynkmmii. [IpeoOpazoBanue rpaduka Gynaknun Yy = f(X) mwis moctpoeHus rpadukos
Qynxumii Buna y =af (kx+b)+c.

k
I'padukn dysxIMiA y=a+X—b, y=+%,y=%¥x, y =|x].
+

IMocienoBaTeILHOCTH M MIPOrPECCUM

UucnoBass mnocienoBarebHOCTh. [IpuMepbl YMCIOBBIX TMOCHEAOBaTEIbHOCTEH. beckoHeuHbIe
MOCJIEI0BATEILHOCTH. ApudMeTnueckas mporpeccus u e€ cBoiicTBa. ['eomerpruueckas mporpeccus.
dopmyna oOmmero 4jaeHa W CyMMBbI N TEPBBIX YICHOB apU(METHYECKOH M TeOMETPHYCCKOU
nporpeccuit. Cxosiascs reoMmeTpuyeckas mporpeccus.

Penrenne TeKCcTOBLIX 32124

3anayu Ha Bce apudMeTHYeCcKHUe JeilcTBUS

Pemrenne TeKCTOBBIX 3a71a4 apudmMeTrHaeckuM criocobom. Mcnoib3oBanue TaOJIUII, CXeM, YepPTEKEH,
JOPYTUX CPEACTB IPEACTABICHUS IaHHBIX MPU PEIICHUH 3aauH.

3agaum HA ABUIKEeHUE, padoTy M MOKYIIKH

AHanu3 BO3MOXHBIX CHUTYyallMii B3aMMHOIO pACIHOJIOKEHUS OOBEKTOB TNpU UX JIBUKCHHH,
COOTHOIIIEHUSI 00bEMOB BHITIONHSAEMBIX padOT IPU COBMECTHOM padoTe.

3agaum HA YACTH, 10JIM, TIPOLEHTHI

Pemrenne 3ama4y Ha HaXOKAEHHE YaCTH YKCIIa M YKCIIa M0 €ro YyacTu. Penienue 3a1ad Ha IPOLEHTHI
u posu. [Tpumenenre nponopuuii npu pemeHnu 3aaau.

Jlornueckue 3agauu

Pemenue nornyeckux 3agad. Permenne noruyeckux 3agad ¢ MOMOIIbIO rpadoB, TaOIUII.

OcHoOBHBbIE MeTO/bl pellieHHs] TeKCTOBBIX 3a/au: apudmMernyeckuii, anredpandeckuii, mepedop
BapuaHTOB. [lepBUYHbBIE MpEACTaBIEHUS O APYTUX METOJaX peuieHus 3amad (TeoMeTpuuyecKkue u
rpaduueckue METOIbI).

CraTucTHKA U Teopusi BepOSITHOCTE

CraTrucruka
11



Tabnuuynoe u TpaduuecKkoe NpPEICTABICHUE [AaHHBIX, CTOJOYaThle W KPYrOBBIE JHMArpaMMBbl,
rpaduKy, IpUMEHEHUE JHarpaMM U rpaduKoB Ui OMHMCAHUS 3aBUCHMOCTEH pealbHBIX BEJINYHH,
u3BleYeHUe HWH(poOpMaAMK U3 TaOIuL, nuarpaMM U rpadukoB. OnucaTenbHbIE CTaTHCTUYECKUE
MOKa3aTeNN YMCIOBBIX HAOOPOB: cpepHee apudMeTHIecKoe, MearaHa, HanOoJbIlee 1 HauMEHbIIee
3HaueHus. Mepel paccenBaHUsl: pa3Max, IUCIEPCUs U CTaHIaPTHOE OTKJIOHEHHUE.

CnyyaiiHast ~ M3MEHYMBOCTb. VI3MEHUMBOCTP IpH  H3MEpEHUAX. Pemarommume  npasuia.
3aKOHOMEPHOCTU B U3MEHYMBBIX BEJINYMHAX.

CayuaiiHble coObITHS

CrnyyaiiHble OIIBITHI (3KCIIEPUMEHTBI ), IEMEHTapHbIE CilydaliHble coObITUS (McX01bl). BepositHocTH
anieMeHTapHbIX COObITHH. CoOOBITHA B CIy4alHBIX JKCIEPUMEHTaX M OJIaronpusTCTBYIOLIME
SIIEMEHTapHBIE COOBITHA. BeposiTHOCTH cinydallHBIX cOObITHHA. OMBITEI C PaBHOBO3MOXXHBIMHU
aJIEMEHTapHbIMU coObITHAMU. Kitaccuueckue BEpOSTHOCTHBIE OIBITHI C UCIOJb30BAaHUEM MOHET,
KyoukoB. [IpencraBinenue coOBITHI C TOMOIIBIO Auarpamm Jiiepa. [IpoTHBONOI0KHBIE COOBITHS,
oObeaMHEeHNEe U nepecedyeHne coOblTuil. IlpaBuno croxenus BepositHocTed. CiydaliHbIM BBIOOP.
[IpencraBnenue sxcriepuMeHTa B BuE JaepeBa. HezaBucumbie COOBITHS. Y MHOKEHHUE BEPOSITHOCTEN
He3aBUCUMBIX coObITHI. [locienoBaTenbHble He3aBUCHMbIE HcHbITaHUS. [IpeacraBieHue o
HE3aBHCHMBIX COOBITUSX B KU3HU.

DJieMeHTbl KOMOMHATOPUKH

[IpaBuino yMHOXEHUs, IepecTaHOBKH, QakTopuan uwucia. CoueTaHuss M YHCIO COYETAHUU.
®opmyna uymcia coderanmit. TpeyrombHuk [lackams. OmnbITel ¢ OOJBIIMM — YUCIOM
PaBHOBO3MOJKHBIX AJIEMEHTApHBIX COOBITHI. Bhiuncienue BepoaTHOCTEN B OIBITAX C IPUMEHEHHEM
koMOuHaTopHbIX (opmyn. Ucnbitanuss bepuymnu. Ycenex u Heynada. BepositHocTu coObiTHil B
cepuu ucnelTaHuii bepHymm.

Cuayyaiinble BeJJUYUHBbI

3HaKOMCTBO CO CIy4YalHBIMU BEJIMYMHAMHU Ha MpPUMEpax KOHEYHBIX IUCKPETHBIX CIIydalHbIX
BEJINYHH. Pacnpenenenue BEPOSITHOCTEM. Marematruyeckoe O)XKHJaHHUE. CBoiicTBa
MaTeMaTudeckoro oxkuaanus. [loHsTHE 0 3akoHe OOdbIIMX uucen. M3mMepeHHe BEpOSTHOCTEH.
[IpumeHeHne 3akoHa OOJBIIMX 4YHCET B COLMOJIOTHMH, CTPAXOBAaHUHU, B 3]PaBOOXpPaHEHUM,
oOecrnieyeHUH 6E€30MaCHOCTH HACEJIEHUs B UYPE3BbIYAMHBIX CUTYaLUsX.

I'eomerpust

I'eomerpuueckne purypsl

@urypbl B reoMeTPUH H B OKPYKaI01IeM MUpe

I'eomerpuueckas ¢purypa. PopMupoBaHUe MPEACTABICHUH 0 METAIPEAMETHOM HOHATHH «PUTypay.
Touka, TMHMSA, OTPE30K, IpsAMasi, 1y, JOMaHasl, INIOCKOCTh, YroJl, OUCCEKTpHUca yria u e€ CBOICTBa,
BU/Ibl YTJIOB, MHOTOYT'OJIbHUKH, KPYT.

OceBas cummeTpus reoMerpudeckux ¢uryp. LleHTpanbHas cuMMeTpusi FeOMETPUYECKUX QUTYP.
MHOroyroJibHUKH

MHOroyrojipHHUK, €ro JIEMEHTHl U €ro CBONCTBA. Pacrno3HaBaHMe HEKOTOPBIX MHOTOYI'OJIbHHUKOB.
Beinykiible 1 HEBBINTYKJIbIE MHOTOYTOJIbHUKU. [IpaBuiibHbIE MHOTOYT OJIbHUKH.

TpeyronsHuku. Bricota, Meanana, OuccekTpuca, cpeHss JMHUS TpeyroyibHuKa. PaBHOOEIpeHHBIH
TPEYroJIbHUK, €ro CBOICTBa W mNpu3HaKu. PaBHOCTOpPOHHUN TpeyroiabHUK. IIpsMOYroibHBIM,
OCTPOYIOJIbHBIN, TYNOYrOJbHBI TPEYroibHUKUA. BHemHue yriasl TpeyrojibHuka. HepaBeHCTBO
TPEYroJIbHUKA.

YerpipéxyronpHuku.  Ilapamnenorpamm,  pom0,  NpsAMOYroJbHHMK,  KBajpaT,  Tpamerwus,
paBHOOesipeHHas Tpanenus. CBONWCTBA M MPU3HAKM Mapajuliejorpamma, pomoba, MpsiMOYyroibHHKA,
KBaJpaTa.

OKpyXHOCTB, KPYT

OKpyXHOCTb, KpYT, UX DJIEMEHTBI U CBOMCTBA; LIEHTPaJbHbIE U BIMCaHHbIE yribl. KacarenpHas u
CEKyIasi K OKPYKHOCTH, UX CBOWCTBA. BIIMcaHHbIE N OMMCAaHHBIE OKPYXHOCTHU JUIsl TPEYTOJIbLHUKOB,
YETBIPEXYTOJIbHUKOB, IPABUIIBHBIX MHOTOYT OJIbHUKOB.

I'eomeTrpuueckue purypsl B npocrpancrse (00bEMHBIE TeJa)

MHororpanHuK ¥ €ro »3jeMeHTbl. Ha3BaHuS MHOTOIPaHHHMKOB C DPAa3HbIM IIOJIOKEHHUEM U
KOJIMYeCTBOM rpaneil. [lepBuuHble npeacTaBieHus O IUpaMue, napajuieienumnesie, npusme, chepe,
niape, WINHAPE, KOHYCE, UX 3JIEMEHTAX U MPOCTEUIINX CBONCTBAX.
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OTtHoweHnst

PasencrBo ¢puryp

CBolicTBa paBHBIX TPEYrOJbHUKOB. [IpU3HaKK paBEHCTBA TPEYrOJbHUKOB.

IMapajuieqIbHOCTH MPSIMBIX

[Ipu3Haky M CBOICTBa MapajuieNbHbIX HpsMBIX. AkcuoMa mnapaienbHocT EBxnmpa. Teopema
Qaneca.

IlepnenaukyasipHbIe NpsiMble

[Ipsmoii yroa. Iepnenaukynsap k npsmoil. Haknonnas, npoekuus. CepeMHHBINA NMEPHEHIUKYIIAP K
oTpe3ky. CBOMCTBa U PU3HAKU [IEPIEHAUKYISIPHOCTH.

IlonoGue

[TponoprmoHansHbIE 0TPE3KH, onooue uryp. Ilogo6usie Tpeyronbauky. [Ipu3naku moao0us.
B3anMHoe pacnoJio:keHHe PIMON U OKPYKHOCTH, IBYX OKPY>KHOCTEH.

N3mepenust u BbIYMCICHUS

Beanunnbi

[Tonstue Benmuuuubl. [nuna. M3mepenne nnuubl. EquHunbl n3mMepeHus IvHbL. BenwuwHa yrnia.
I'panycnas mepa yria.

[Tonarue o mromaan TIOockoM ¢Gurypsl U €€ cBoicTBax. M3mepenue mmomaneid. EnuHuib
M3MEpEeHus IIIOIAIH.

[Ipencrasnenue 06 06bEéMe u ero cpoiictBax. 3mepenne o0béma. Enunniibl nuamMepenust 00bEMOB.
N3mepenus n BbIYUCIEHUS

WHcTpyMeHTBl A7 M3MEPEHHH M TOCTPOCHHH; H3MEPEHHWE | BbIYMCICHHE YIJIOB, JJIUH
(paccrostHmii), momanei. TpuroHoMmerpuyeckue QYHKIUU OCTPOTO Yria B MPSIMOYrOJbHOM
TpeyrojpHuke TpuroHomerpuyeckue (GYHKIMH TYHOro yrja. BeluncieHne 3J€MEHTOB
TPEYrOJbHUKOB C HCIOJIb30BAaHUEM TPUTOHOMETPUYECKHX COOTHOIIEHUH. DOpMyInbl IUIONIaaN
TPEYrojibHUKA, MapajieorpaMMa M €ro 4YacTHBIX BHJIOB, (DOPMYNbl NJIMHBI OKPYXHOCTH U
momann kpyra. CpaBHeHHE W BbIUMCIeHUE Tuiomanei. Teopema Iludaropa. Teopema cuHycoB.
TeopeMa KOCMHYCOB.

Paccrosinus

Paccrosane mexy Toukamu. PacctostHre oT Touku 10 psimoid. Paccrostane Mexy gpurypamu.
I'eomeTpruyeckue mocTpoeHust

I'eoMeTpuueckre MOCTPOCHUS I WILTIOCTPALIMK CBOMCTB T€OMETPUUYECKUX (DUTYD.

NHCTpyMeHTBI I MOCTPOCHMI: LMPKYJIb, JMHEWKA, YroJibHUK. I[lpocrelinive mnocTpoeHus
HUPKYJIEM W JMHEHKOM: MocTpoeHue OHCCEKTPUCHI YIila, MEpHeHIUKyJIspa K MpsSMOH, yria,
PaBHOIO IaHHOMY,

[TocTpoenne TpeyroJbHUKOB MO TPEM CTOPOHAM, ABYM CTOPOHAM U YIJIy MEXAY HUMHU, CTOPOHE U
JBYM IPWIEKALIUM K HEU yriiam.

Jlenenuie oTpe3ka B JAHHOM OTHOILICHHH.

I'eomeTpuueckue npeodpa3oBaHus

IIpeoOpa3zoBanusi

[Tonsitne mnpeobpazoBanus. IlperncraBieHre O MeTampeIMETHOM MOHITHH «IPE0Opa3oBaHUE.
ITonmoGue.

JIBMKeHUs

OceBas u 1eHTpalIbHasi CUMMETpPHs, IOBOPOT U TMapasuieabHbIi nepeHoc. KomOuHanuu nBUKEHUMA
Ha IUIOCKOCTH U UX CBOMCTBA.

BekTopbl 1 KOOPAMHATHI HA IVIOCKOCTH

BexTopbl

[TonsiTne BekTOpa, AEMCTBUS HaJ BEKTOPaMH, UCHOJIb30BAHHWE BEKTOPOB B (U3UKE, Pa3JIOKEHHE
BEKTOpa Ha COCTABIIAIOIINE, CKAIIPHOE ITPOU3BEACHUE.

Koopannarsi

OcHOBHBIE NIOHATHS, KOOPJAUHATHI BEKTOPA, PACCTOSIHUE MEXAY TOukaMu. KoopAMHATHI cepennHbl
oTpe3Ka. YpaBHEHUS QPUTYD.

IIpuMmeHeHre BEKTOPOB U KOOPAMHAT Ul PELLICHUS IPOCTEUIINX FEOMETPUUYECKUX 3a1au.

13



HcTopust MaTeMaTHKHU

Bo3HUKHOBEHHE MaTEMaTHKU KaK HayKW, 3Tamnbl €€ pa3BUTHs. OCHOBHBIE pa3feiibl MaTEMaTHKU.
Brraromuecs MaTeMaTUKU U MX BKJIaJ B pa3BUTUE HAYKU.

beckoHeUHOCTh MHOXECTBa IPOCTBIX 4Mced. Yucna M JUIMHBI OTPE3KOB. PaiyoHanbHbIE yuCla.
[TorpebHOCTH B MppanmoHanbHbIx uncnax. lkona [udaropa

3apoxaenue anreOpel B Henmpax apudmeruxu. An-Xopesmu. PoxknaeHne OYKBEHHOW CHMBOJIMKH.
[1.depma, @. Buer, P. Jlekapt. Mctopus Boripoca 0 HaxoxaeHun GopMyIl KOpHEH anredpandeckux
ypaBHEHUH creneHel, bonpmux yerbipéx. H. Tapranss, Jx. Kapgano, H.X. Abens, 3.I'anya.
[losiBneHne Merosa KOOpAMHAT, MO3BOJIIOIIETO MEPEBOJUTh T'€OMETPUUYECKUE OOBEKTHI Ha SI3bIK
anreOpsl. [losBnenne rpadukoB ¢yakmuii. P. Jlekapt, I1. @epma. [IpumMepsl pa3smudHBIX CHCTEM
KOOp/JUHAT.

3amaua Jleonapmo Iluzanckoro (Pubonauuu) o kponukax, uuciaa PuboHauuu. 3amada o
maxMaTHou 1ocke. CXoAMMOCTh T€OMETPHUECKOM MPOTPECCUH.

Hctokn Teopum BEpOSATHOCTEH: CTpaxoBoe neno, a3zaptHeie urpbl. [I. ®Depma, b.Ilackans, 4.
bepnymnu, A.H.Koimoropos.

Ot 3emnenenus k reomerpun. [Tudarop u ero mkona. @anec, Apxumen. [lnaton u Apucrorens.
[TocTpoenue mpaBUIBHBIX MHOTOYroJIbHMKOB. Tpuccekius yria. Ksaaparypa kpyra. YaBoeHue
kyba. Hcrtopuss uncna m. 3onoroe ceuenue. «Hawanma» Epxmmpa. JI Ditnep, H.M.JlobaueBckuii.
Hcropus naroro nocrynara.

I'eomerpus u uckycctBo. ['eomeTpruyeckue 3aKOHOMEPHOCTH OKPYKAIOLEr0 MUpa.

ActpoHomust U reomeTpus. Uto u Kak y3Haimu AHakcarop, DparocheH U Apucrapx o pazMepax
Jlynsl, 3emau u CosHiua. Paccrostaus ot 3emnu 1o Jlynsl u Connna. M3Mepenne paccTosiHUSL OT
3emiu 10 Mapca.

Ponp poccuiickux y4ué€nbix B pa3Butuu maremaruku: JI.Oinep. H.M.Jlo6aueBckuii, I1.J1.UeObIieB,
C. KoBanesckas, A.H.Kommoropos.

Maremaruka B pazsutuu Poccuu: Iletp |, mkona MareMaTH4eCKMX M HaBUTAI[KUX HAyK, pa3BUTHE
poccutickoro ¢mota, A.H.Kpsimos. Kocmudeckas nporpamma u M.B.Kenapi.
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TemaTHyeckoe NJIAHUPOBaHUE
Martemartuka. S Kiacc

(5 4 B Hegento, Bcero 175 vaca)

Ne Ha3Banue Tembl Kosmmuecr
BO 4acoB
/11
1. | Tema 1. HatypanbHble uncia 204
2. | Tema 2. CnoxxeHre ¥ BEIYMTAHHE HATYPATbHBIX YUCET 334
3. | Tema 3. YMHOKEHHUE H JeJICHHE HATYPATBHBIX YHCEI 374
4. | Tema 4. OObIKHOBEHHBIE APOOU 18 u
5. | Tema 5. [lecsatuunslie qpodu 48 4
6. | [loBTOpeHue u cucTeMaTH3aIMs YIeOHOTO MaTepraa 194
7. | Utoro 1754

Maremaruka. 6 kiace
(5 4 B Hexemnto, Becero 175 yaca, U3 HUX 2 yaca — pe3epBHOE BpeEMSI)

Ne HazBanme TeMbl Kommuect
BO 4acoB
/1
1. | Tema 1. JlenuMoCTh HaTypaJbHBIX YHUCET 18 u
2. | Tema 2. OOBIKHOBEHHBIE APOOH 3814
3. | Tema 3. OTHOLIEHUS U IPOTIOPLUU 28 4
4, | Tema 4. PainoHanbHbBIE YHUCIIA U IEUCTBUSA HAJl HUMU 70 4
5. | IloBTOpeHue u cuctemMarusaius yueOHOro Marepuana 21 4
6. | HUroro 1754




Auaredpa 7 kiaace

(3 vaca B Hexento, Bcero 105 vaca)

Ne /it HasBanue pasznena Kosmmuectso
4acoB
1. Tema 1.JIuneiiHOe ypaBHEHHE ¢ OJHOM IEpEMEHHON 15
2. Tema 2.1lenbie BbIpakeHUs 52
3. Tema 3.®yHKIIMN 12
4. Tema 4.CucteMbl IMHEHHBIX YPAaBHEHUH C IBYMSI 19
nepeMeHHBIMU
5. [ToBTOpEHUe U cucTemaTH3aus yueGHOTro 7
MaTepuaa
6. Uroro 105
I'eomeTpus. 7 kaacc
(2 gaca B Hepmenro, Bcero 70 gacoB)
Ne Ha3Banue tembl KonunuectBo
4acoB
n/m
1. | I'maBal. HauanpHble reoMeTpUUYECKHE CBEACHUS 13
2. | I'maBa2. TpeyronbHUKH 18
3. | I'maBad. [1apamienbHbIe MpSMbIC 17
4. | I'maBa4. OxpyxxHOCTb U Kpyr. [‘eomeTpuueckue 16
MOCTPOCHUS.
5. | IloBTOpeHue 6
6. | Utoro 70
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Auredpa. 8 kiace

(3 yaca B Hezmento, Bcero 105 ywaca, u3 HUX 1 yac — pe3epBHOE BPEeMsi)

Ne n/nt HasBanue pasnena, TeMsl Kousmmuectso
4acoB
1. PanmonanpHbIe BBIpaXEHUS 44
2. KBanparusle kopHu. JlelicTBUTEIbHbBIE UHCTIA 25
3. KBanpathsle ypaBHEeHUs 26
4. [loBTOpEHUE U cucTemMaTu3aus yueOHOro 7
MaTepuaa
Uroro 102
Auredpa. 9 kiaacc
(3 waca B Hezmento, Bcero 102 yaca)
Ne n/mt HasBanue paznena, Temsl Konnuectso
4acoB
1. HepaBencrsa 21
2. KBangpatnanas GyHKIHsS 33
3. DNIeMEeHTHI IPUKJIATHON MaTeMaTUKH 20
4, YucoBble OCIEA0BATEIBHOCTH 17
5. [ToBTOpEeHUE U cucTeMaTH3alUsI Yy4eOHOTO 11
Mmarepuana
HUtoro 102
I'eomeTpus. 8 kiacc
(2 yaca B Hepemo, Bcero 70 yacoB)
Ne n/nn HasBanue pa3znena, TemMbl KomuuectBo
4acoB
1. UYeTbIpexyroJibHUKH 24
2. IToobue TpeyroibHUKOB 11
3. Pemenue npssMoyrosiabHbIX TPEYrOJIBHUKOB 16
4. MHuoroyroapHuku. [lnomane MHOrOyroiabHHIKa. 14
S. IloBTOpEHUE KypCca reoMeTpuun 5
Hroro 70
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I'eomerpus. 9 knace

(2 gaca B Hezer0, Bcero 68 yacos)

Ne n/nt HasBanue pasnena, TeMsl Komunyectso
4acoB

1. Pemienue TpeyroibHUKOB 16

2. [IpaBunbHbIE MHOTOYTOJIBHUKH. 9

3. JlexkapTOBBI KOOPAMHATHI. 11

4. BexTopsl. 15

5. ['eomeTpuueckue mpeodpa3oBaHusI. 11

6. HavanbHble cBeieHuUs 10 CTepeoMeTpUH 2

7. [ToBTOpEHME KypCa reoOMeTpUH 4
Hroro 68

Caxaukas
EneHa
CepreeBHa

MNopnucaHo yndposon
nognucoto: CaxauKas
EneHa CepreesHa

HaTta: 2021.06.24 08:58:41
+04'00'
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