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1. IInanupyembie pe3yJibTaThl 00y4eHUsI MATEMaTHKHU B 5-6 Kiaccax

PannoHajabHble YUCIA

Y4YeHuK HAyYHuTCH:

* MOHUMAaTh OCOOEHHOCTU JECATUYHON CUCTEMBbI CUMCIICHHUS,;

* BIAJCTh MOHATUSIMH, CBI3AHHBIMU C JEIUMOCTBIO HATYPAJIbHBIX YHCEN;

* BBIPAXKATh YUCJIA B 3KBUBAJIEHTHBIX (hopMax, BbIOMpast Hanbosee NoaXOASIIyI0 B
3aBUCUMOCTH OT KOHKPETHOU CUTYyallUu;

* CpaBHUBATb U YHOPSAJOUYMUBATH pAllMOHAIBHBIC YUCIIA,

* BBINOJIHATH BBIYUCIICHHS C pAlMOHAIBHBIMM YHCIaMH, COYETas! yCTHhIE U
NUChbMEHHBIE MPUEMBI BBIUUCICHUN, TPUMEHEHUE KaJIbKYISATOPA;

* HCIIOJIb30BaTh MOHSITHS U YMEHHUS, CBSI3aHHbIE C IPONOPLHUOHAIBHOCTHIO BEIUYUH,
IPOLIEHTAMU B XOJI€ PEIICHHs] MaTeMaTHUYECKUX 3aa4 U 3a/1a4 U3 CMEKHBIX
IPEIMETOB, BHIMIOJIHATH HECJIOKHbIE IPAKTUYECKUE PACUETHI.

Y4eHHK MOoJYyYUT BO3MOKHOCTh:

* TO3HAKOMHUTHCS C MO3UIIMOHHBIMU CUCTEMAMU CYUCIICHHS C OCHOBAHUSIMH,
OTJIIMYHBIMH OT 10;

* yrayOuTh U Pa3BUTh NMPEACTABICHHS O HATYPaJTbHBIX YUCIIaX U CBOMCTBAX
JEIUMOCTH;

* HAy4YUTHCS MCTOIb30BATH MPUEMBI, PAITMOHAIU3UPYIOIINE BHIYUCIICHUS, TPUOOpECTH
IPUBBIYKY KOHTPOJIMPOBATH BHIYMCIEHUS, BBIOUPAst MOAXOIALINH ISl CUTyalluu
croco0.

JlelicTBUTEIbHbIE YHCJIA

Y4YeHuK HAYYHTCH:

* HCIOJIb30BaTh Ha4aJIbHbIC MPEJICTABICHUS O MHOKECTBE ICHCTBUTEIBHBIX YUCEIL.

Y4eHHUK MOJYYUT BO3MOKHOCTD:

* Ppa3BUTH MPEJCTABICHUE O YUCIIE U YUCIOBBIX CUCTEMAX OT HATYPaJIbHBIX 10
JNEVCTBUTEIBHBIX YUCEII; O POJIM BBIYMCIICHUN B YEJIOBEUECKOM MPAKTUKE;

* Pa3BUTh U YIIIYOUTh 3HAHUSA O JECATUYHOMN 3aIUCH JECHCTBUTEIIBHBIX YUCET
(meprouuecKue U HeIepUOAUICCKHUE TPOOH).

N3mepennsi, NpUOJINKeHU S, OLEHKH

Y4YeHUK HAyYHUTCH:

* HCIIOJIb30BAaTh B XOJI€ PELICHU 3a/1a4 dJIEMEHTAPHBIE MTPEICTABICHHUS, CBSI3aHHBIE C
MPUOTMKEHHBIMHA 3HAYCHUSIMU BEJTUIHH.

Y4YeHHUK MOJTY4YUT BO3MOKHOCTD:

* MOHSATH, YTO YUCJIOBBIE TAHHBIE, KOTOPBIE UCIOJIB3YIOTCS I XapaKTEPUCTUKH
00BEKTOB OKPY’KAIOIIETO MUPA, SIBISIOTCS MPEUMYIIECTBEHHO MPUOIKEHHBIMA, YTO
0 3aMUCH TPUOTMKEHHBIX 3HAUCHUH, COJIEPKAIMMUXCS B UHPOPMAITMOHHBIX
HMCTOYHUKAX, MOXHO CYJIUTh O MOTPEIIHOCTH MPUOIUKEHUS;

* TMOHATH, YTO MOTPEUIHOCTh PE3YJIbTaTa BHIUUCICHHUN TOKHA OBITh COU3MEpPUMA C
MOTPEMTHOCTHIO UCXOAHBIX JaHHBIX.




Harasauas reoMmeTrpus

Y4YeHUuK HAyYHuTCH:

pacro3HaBaTh Ha YepTekKax, pUCYHKAX, MOACIAX U B OKPYKAIOLEM MUpPE IUIOCKUE U
MIPOCTPAHCTBEHHBIE T€OMETPUUECKHUE (PUTYPHI;

pacrno3HaBaTh pa3BEPTKHU KyOa, IPAMOYTOJIBHOTO NapajlieenuIea, IpaBUiIbHON
IMAPAMUB], LUAJIMHIPA U KOHYCA,

CTPOMTH Pa3BEPTKHU KyOa U MPSMOYTOJIbHOrO MapalieeNuIeaa;

OTpEENATh M0 JUHEHHBIM pa3MepaM pa3BEPTKHU PUTYpHI TMHEIHBIE pa3Mepbl caMoi
¢urypsl 1 Ha000POT;

BBIUUCISATH 00BEM MPSMOYTOJIBHOTO Mapasieenurea.

Yuenuk MOJIYIUT BO3MOKHOCTD:

BBIUUCTSATH 00BbEMBI IPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (PUTYDP, COCTABIICHHBIX U3
IPSIMOYTOJIBHBIX MAPAIIIENETUIIENO0B;
yriayOuTh U Pa3BUTh NMPEACTABICHUS O TPOCTPAHCTBEHHBIX T€OMETPUUYECKUX

durypax;
IMPUMCHATH ITOHATUC paSBépTKI/I AJIS1 BBIIIOJIHCHUSA ITPAKTHYCCKUX paC‘{éTOB.

Ilnanupyembie pe3yibTaThbl 00y4eHus ajareope B 7—9 kiaccax

AJreopandyecKye BbIPAKEeHUS

BbinycKHMK HAYyYHTCA:

OTIEpUPOBATH MOHATHIMHU «TOXKAECTBO», «TOKIECTBEHHOE IPEOOPa30BaHUE), PEIIATh
3a/laum, coJiepKaiiue OyKBEHHbIE TaHHbIE, pad0TaTh ¢ GOpMysIamu;

OTIEpUPOBATH MOHATUEM «KBAJAPATHBIN KOPEHB», TPUMEHSThH €r0 B BHIYUCICHUAX;
BBITIOJHSATH MTPe00pa30BaHue BEIPAKEHUI, COACPIKAIIUX CTENEHHU C IEIBIMU
MOKa3aTeIsIMU U KBaJIpaTHbIE KOPHU;

BBITIOJHSATH TOXK/IECTBEHHBIC MPE0OPa30BaHUS PAIIMOHATBLHBIX BRIPAXKEHUN HA OCHOBE
IpaBWJI JEHCTBUI HAJl MHOTOWICHAMHU U anreOpandecKuMu Jpo0siMu;

BBITIOJHSATH Pa3J0’KeHNE MHOTOWICHOB Ha MHOXHUTEIIH.

BpInyCKHMK MOJYYHT BO3MOKHOCTD:

BBITMIOJIHATh MHOTOLIATOBBIE MTPEOOPa30BaHUS PALIMOHAIBHBIX BBIPAXKEHUN, TIPUMEHSS
IUPOKUN HabOp cIOCOOOB U MPUEMOB,;

MIPUMEHSTH TOKJIECTBEHHbIE TPe0oOpa3oBaHus I pEUICHUS 3a7a4 U3 Pa3InYHbIX
pa3zenoB Kypca.

YpaBHeHus

BbInyCKHUK HAYYHUTCS:

pelaTh OCHOBHBIE BUJIBI PAIlMOHAJIBHBIX YPAaBHEHUN C OJTHOM MEPEMEHHOM, CUCTEMBI
JIBYX YPaBHEHUU C IBYyMs IEPEMEHHBIMU;

MMOHUMaTh YpPaBHEHHUE KaK BAKHEUIITYI0O MAaTEMAaTHYECKYI0 MOJIENb JJIA ONMUCAHUS U
W3y4YEeHHUsI Pa3HOOOPAa3HBIX peabHBIX CHUTyalldid, peliath TEKCTOBBIC 3ajayu
anreOpandecKuM METOIOM;

MPUMEHATh Trpauyeckue TPEACTABICHUS JJI1  HCCIEIOBaHUA  ypaBHEHUH,
HCCIJICIOBAHUS M PEIIEHUS CUCTEM YPaBHEHUM C IByMs I€PEMEHHBIMH.



BbInyCKHMK MOJIYYUT BO3MOKHOCTb:

* OBJIAJIETh CHEUUAJIbHBIMU NpUEMAMHU PEIICHHUS YPAaBHEHUH U CHUCTEM YPAaBHEHUM;
YBEPEHHO MPUMEHATH anmnapar ypaBHEHUM AJid pPelIeHHs] pa3HOOOpa3HbIX 3a4ad U3
MaTE€MaTUKH, CMEKHBIX MIPEAMETOB, MPAKTHKU;

* OPUMEHATh IpaUUecKUe MpeACTaBICHUs ISl MCCIENOBAaHUS YPAaBHEHMH, CHCTEM
YpaBHEHH, cofepKauiux OyKBeHHbIE KOO (PUIIMEHTHI.

HepaBeHncrsa
BpInyCKHUK HAyYHTCH:

* NOHMMATh TEPMHUHOJIOTHUIO U CHUMBOJIUKY, CBSI3aHHBIE C OTHOLIEHHMEM HEPaBEHCTBA,
CBOICTBA YMCIIOBBIX HEPABEHCTB

* pemiath JUHEHHbIE HEPABEHCTBA C OJHOW NEPEMEHHOW M UX CHUCTEMBI; pelIaTh
KBaJipaTHbIE HEPABEHCTBA C ONOPOI Ha rpaduyecKue MpeACTaBICHUS;

* MPUMEHSATH almnapaT HEPaBEHCTB JJIsl PEIICHMs 3a]]a4 U3 PA3IMYHbIX Pa3fesioB Kypca.
BbInyCKHMK MOJYYUT BO3MOKHOCTD:

* OCBOMTH pa3HOOOpa3Hble TPHUEMBI  JOKA3aTeJIbCTBA HEPABEHCTB; YBEPEHHO
NPUMEHSTH armnapaT HEpPaBEHCTB JIsi PEUICHUS Pa3HOOOpa3HBIX MaTEMaTHYECKUX
3a/1a4, 3a71a4 U3 CMEKHBIX MPEIMETOB U MPAKTUKY;

* MPUMEHATHh IpadUuecKue NpeACTaBICHUS ISl UCCIEAOBAHMS HEPABEHCTB, CHUCTEM
HEPABEHCTB, COJIepKaIUX OYKBEHHbIE KOA(PPHUIIUEHTHI.

YucJi0BbIe MHOKECTBA
BbInyCKHUK HAYYHUTCS:

* TNOHUMATh TEPMHUHOJOTHI0O M CHUMBOJIMKY, CBSA3aHHBIE C IIOHSITHEM MHOXECTBA,
BBITIOJTHATH OTNIEpallMK HAJl MHOKECTBAMU;

* HCIIOJB30BaTh HAYaJIbHbBIC MPEACTABICHUS O MHOKECTBE JICHCTBUTEIbHBIX YUCEI.
BbINyCKHUK MOJYYUT BO3MOKHOCTD:

* pa3BUBATh MPEJCTABICHUE O MHOKECTBAX;

* pa3BUBaTh MPEACTABICHUE O YHCIE W YHUCIOBBIX CHCTEMax OT HATypajIbHBIX 0
JNEUCTBUTENBHBIX YUCEN; O POJIY BBIUUCICHUN B TPAKTHKE;

* pa3BUTh M YrAyOUTb 3HAHUSA O JECATUYHOM 3aMUCU JICHMCTBUTEIBHBIX YHCEI
(mepuoauyuecKue U HeIePUOAUICCKHUE TPOOH ).

DYHKUNH
BbInyCKHUK HAYYHUTCSH:

* IOHUMATh U UCIOJIB30BaTh QYHKIIMOHATHHBIC MIOHSATHUS, SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUCHUS);

* CTpOUTh TpapuKd DIEMEHTAPHBIX (YHKIWH, HCCIAEAOBATh CBOMCTBA YHCIOBBIX
(GyHKIIUH HA OCHOBE M3yUYEHUS MOBEIACHUS UX TPAPUKOB;

* MOHUMMATh (PYHKUIHMIO KAaK BAXKHEHUIIYI0O MaTeMaTHYEeCKYyl0 MOJENb [Ji1 ONUCAHMS
MIPOLIECCOB U SIBIICHUM OKPYKAIOIIEr0 MUPA, MPUMEHSTh (PYHKIIMOHATIBHBIN SI3bIK JJIS
OMHUCAHUS U UCCIICIOBAHUS 3aBUCUMOCTEN MEXAY (PU3NUECKUMU BEIMUUHAMU;

* IIOHMMATh U UCIOJIb30BATH SI3bIK MMOCIEA0BATEILHOCTEN (TEPMUHBI, CHMBOJIUYECKUE
0003HavYeHUs);



* IPUMCHATH (HOPMYJBI, CBSI3aHHBIE C apUOMETHUECKOH U TeOMETPUUYECKOU
MPOTPEeCCHsIMU, W ammapar, CHOPMHUPOBAHHBIA TMPU H3YYECHUU JPYTUX Pa3aeiioB
Kypca, K PEIICHUIO 3a7a4, B TOM YHCJIE C KOHTEKCTOM M3 PEATbHOMN KU3HHU.
BbInyCKHMK MOJYYUT BO3MOKHOCTD:

* TIPOBOAMUTH UCCICAOBAHUS, CBSI3aHHBIC ¢ U3YYCHHUEM CBOWCTB (DYHKIIMA, B TOM YHCIIC
C UCTIOJIb30BAaHMEM KOMIIBIOTEPA; Ha OCHOBE TPa()MKOB M3YUYCHHBIX (PYHKITUH CTPOUTH
OoJiee croxkHbie rpaduKy (KyCOUHO-3aJJaHHbIC, C «BBIKOJIOTHIMUY TOYKAMHU H T. II.);

* UCIOJIb30BaTh (DYHKIIMOHAJILHBIC TIPEICTABIICHUS M CBOMCTBA (DYHKITHH /TSI peIIeHUS
MaTeMaTHYECKUX 3a/1a4 U3 PA3INIHBIX Pa3/IeloB Kypca;

* pemath KOMOMHUPOBAHHBIE 33J]a4K ¢ IPUMEHEHUEM (HOPMYIT 1-TO YI€HA U CYMMBI 11
NEPBBIX WICHOB apu(PMETHUCCKOW M T€OMETPHUYCCKOW MPOTPECCUi, NMPUMEHSS TpU
ATOM aIapaT ypaBHCHHW U HEPABCHCTB;

* TIOHMMATh apPUPMETHUYCCKYI0O M TEOMETPUYCCKYIO TMPOTPECCUU KaK (PYHKIUU
HATypaJIbHOTO apryMEHTa; CBA3BIBATH apU(PMETHUCCKYIO MPOTPECCUI0 C JIMHCHHBIM
POCTOM, TEOMETPHUYECKYIO0 — C DKCIIOHEHITUATBHBIM POCTOM.

DJIeMEHThI NPUKJIATHOM MaTeMATHKH
BpInyCKHUK HAyYHTCH:

* HCIIOJB30BaTh B XOJI€ PELICHMS 3a7a4 JJIEMEHTAPHBIC IIPEJACTABIICHUS, CBS3aHHBIC C
npuOIMKEHHBIMUA 3HAUCHUSIMU BEJIMYHH;

* HCHOJB30BaTh NPOCTENUIINE CIIOCOOBI MPEACTABICHUS U aHAJIN3a CTATUCTUYECKUX
JAHHBIX;

* HaXOAMTb OTHOCUTEJIbHYIO YaCTOTY U BEPOSTHOCTD CIIy4aliHOTO COOBITHS;

* pemaTh KOMOMHATOPHBIE 33/]a4M HAa HAX0K/I€HHUE YKClla O0BEKTOB UM KOMOMHAIHIA.
BbINYCKHHUK IOJIYYHT BO3MOKHOCTD:

* IOHATb, YTO YHCIOBBIC [AaHHBIC, KOTOPBIE HCIOJIB3YKOTCA Ul XapaKTEPUCTUKH
O00BEKTOB OKPY’KAIOLIEro MUPA, SBIISIOTCA MPEUMYIECTBEHHO MPUOIMKEHHBIMU, YTO
0O 3amucu NpUOMMKEHHBIX 3HAYCHUH, coAepXkalluxcs B HH(OpPMAMOHHBIX
HCTOYHHMKAX, MOKHO CYIUTh O MOTPEIIHOCTH MPUOIHKEHHUS;

* MOHATH, YTO MOIPEUIHOCTh PE3yJbTaTa BBIYUCICHUH NOJKHA OBITH COM3MEpPHMa C
[IOIPEIIHOCTHIO UCXOAHBIX JAHHBIX;

* IpUOOpPECTH MEePBOHAYAIIBHBIM ONBIT OpraHU3alu cOOpa JAHHBIX NMPHU MPOBEIECHUU
ornpoca OOILIECTBEHHOI'O MHEHHSA, OCYLIECTBIATh HX aHalu3, MPeICTaBIsATh
pe3yabTaThl ONPOCca B BUJIE TAOIUIIbI, AUATPAMMBI;

* IpUOOpPECTH ONBIT NPOBEACHUS CIy4YallHBIX OSKCIEPUMEHTOB, B TOM YHCJIE C
[IOMOILBI0 KOMIIBIOTEPHOI'0 MOJAEIUPOBAHYUS, HUHTEPIIPETALINU UX PE3YJIbTATOB;

* Hay4MTbCSl HEKOTOPBIM CHEIMAIBHBIM IPUEMAM pELIEHUS] KOMOMHATOPHBIX 33/1a4.

Ilnanupyemble pe3yjbTaThl 00y4eHUsI reOMeTpUU B 7—9 Kiiaccax

Harasiginas reomerpusi
BrinycKHMK HAy4YHUTCSH:
* pacmo3HaBaTh Ha YEPTEkKaX, PUCYHKAX, MOJIEIIAX U B OKPYKAIOIIEM MUDPE
IJIOCKKE U MPOCTPAHCTBEHHBIE T€OMETPUUYECKHUE (DUTYPHI;




pacno3HaBaTh pa3BEPTKH KyOa, MPSAMOYTOJIBHOTO Mapalieienuneaa, NpaBUuibHOMN
APAMUB], HUJIMHIPA U KOHYCA,

ONPENENATh M0 JUHEHHBIM pa3MepaM pa3BEPTKU PUTYPhI JTUHEHHBIE pa3MeEpPbI
caMoit (purypsl 1 Ha00OPOT;

BBIUUCTSATH 00BEM MPSMOYTOJIBHOTO MapasliesenuIe/a.

BpInyCKHHMK MOJYYHT BO3MOKHOCTh:

BBIUUCISATH 00BbEMBI IPOCTPAHCTBEHHBIX FTEOMETPUUYECKUX (PUTYDP, COCTABIECHHBIX
U3 MPSAMOYTOJIBHBIX NTapaJIEJICTIUIIEI0B;
yrayOuTh U Pa3BUTh NMPEACTABICHHS O IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX

durypax;
IMPUMCHATH ITOHATUC paBBépTKI/I AJIs BBITIOJIHCHUA IMTPAKTUYICCKUX paC‘IéTOB.

T'eomeTpuuyeckue burvpol

BeInyCKHUK HAyYHTCH:

M0JIb30BAThCS SI3BIKOM F€OMETPHUU JJISI OMMCAHUS MIPEAMETOB OKPYKAIOIIETO
MHUpPa U UX B3aUMHOT'O PACIIOJIOKECHUS;

pacno3HaBaTh U M300pakaTh Ha YEPTEkKaxX U PUCYHKAX TeOMeTpruuecKkue QUrypsl
U UX KOH(UTypaLnH;

HAXOAUTh 3HAYEHUS JUTH JIMHEUHBIX 3JIEMEHTOB (PUTYP U UX OTHOILIEHUS,
rpanycHyro mepy yrioB oT 0 1o 180°, npumeHss onpeeneHusi, CBOICTBA U
IPU3HAKK QUTYp U UX FJIEMEHTOB,

oTHoueHus Guryp (paBeHCTBO, N0100Ke, CUMMETPHUH, TIOBOPOT, NapaJIeIbHbINA
MIEPEHOC);

OIIEepUPOBATh C HAYAJIbHBIMU MOHATUSMU TPUTOHOMETPUU U BBITIOJIHATH
3JIEMEHTapHbIE ONepalny HajJ (PYHKLIUSIMHU YTJIOB;

pelaTh 3a7jaur Ha JI0Ka3aTeIbCTBO, ONUPAsCh Ha U3YyUEHHbIE CBOWCTBA (DUTYD U
OTHOILIEHUI MEXy HUMU U MPUMEHSS U3YUECHHbIE METO/IbI I0Ka3aTEIbCTB;
pelaTh HECI0KHBIE 3a/1a4l Ha IOCTPOCHUE, IPUMEHSSI OCHOBHBIE aITOPUTMbI
HOCTPOEHUS C MOMOIBIO LUPKYJIS U JIMHEHKH;

pelaTh NpocTeine MIaHUMETPUYECKUE 3a]]a4l B IPOCTPAHCTBE.

BI)Il'lyCKHI/IK MOJYYHUT BO3SMOKHOCTD:

OBJIQJICTh METOJIAMH PEIICHUS 3a1a9 Ha BRIYUCIICHHS M JI0KA3aTeIIbCTBA: METOIOM
OT MPOTUBHOT'O, METOJIOM TOJI00MS, METOJIOM TIepeOdopa BApHAHTOB M METOIOM
TCOMETPHYECKUX MECT TOUCK;

IpruoOPECTH ONBIT IPUMEHEHHS AIreOpandecKoro ¥ TPUrOHOMETPUICCKOTO
arapara v uael JBMKCHHS IIPH PEIICHUH T€OMETPUUSCKUX 3a]1a4;

OBJIQJICTh TPAJIUIIMOHHOW CXEMOM pelIeHHs 3a]1a4 Ha IMTOCTPOCHHE C TIOMOIIBIO
IIUPKYJISA U TMHEHKHU: aHAJIU3, IIOCTPOCHUE, JOKA3aTeIILCTBO M UCCIICAOBAHNUE;
HAyYHTHCS PEIIaTh 33/1a9M HA IIOCTPOCHUE METOIOM I'€OMETPHIECCKOTO MECTa
TOYEK U METOJIOM ITOJ00US;

MIPUOOPECTH OIBIT UCCACAOBAHUS CBOMCTB INTAHUMETPHICCKUX (DUTYD C
ITOMOIIBI0 KOMIIBIOTEPHBIX ITPOTPAMM;

MIPUOOPECTH OIBIT BHEITIOJIHEHUS IMMPOSKTOB 110 TeMaM: «I 'eoMeTprudecKue
peoOpa3oBaHus Ha TNIOCKOCTHY, «IlocTpoeHne oTpe3KoB 1mo GopMyey.



H3mepenne reoMeTpUYeCKUX BEJIHYHH
BpInyCKHUK HAYy4YHTCH:

* HCHOJIb30BaTh CBOWCTBA U3MEPEHUS JUINH, IUIOIIAIECH U YIJIOB IIPU PELIEHUN
3a/1a4 Ha HAXO0XKJACHUE JUIMHBI OTPE3KA, JUIMHBI OKPYKHOCTH, JJIMHBI TyTH
OKPY’KHOCTH, TPaAyCHOU MEPBI yTJIa;

*  BBIYMCIATH JJIMHBI TUHEHHBIX AJIEMEHTOB (PUTYP U UX YTJIbl, UCIIOJIB3YSI
(OpMyJIbI JJIMHBI OKPYXHOCTH U JITTUHBI TyTH OKPY>KHOCTH, (POPMYJIBI TUIOLIAAEH
duryp;

*  BBIYUCIATH IUIONIAJAU TPEYTOJIBHUKOB, IPSIMOYTOJIbHUKOB, NapaJIJIEI0rPaMMOB,
Tpaneuui, KpyroB U CEKTOPOB;

*  BBIYUCIATH JJIMHY OKPYKHOCTH, JUIMHY JYTH OKPYKHOCTH;

* pemarth 33/7a4M Ha JOKA3aTeIbCTBO C UCMOIb30BAHUEM (POPMYIT ITTUHBI
OKPYXHOCTH U JIJIMHBI YT OKPY>KHOCTH, POpMYII IIomaaeit puryp;

* pelarh NPaKTUYECKUE 3aa4M, CBA3aHHbIE C HAXOKJICHHUEM T€OMETPUUECKUX
BEJIMYMH (MCIIOJIB3YS IPU HEOOXOAMMOCTH CIIPABOYHUKU U TEXHUUECKHE
Cpe/ICTBa).

BpInyCKHMK MOJYYHT BO3MOKHOCTD:

*  BBIYHCIATH IJIOMIAU (PUTYP, COCTABICHHBIX U3 IBYX WK OoJiee
IPSMOYIOJIBHUKOB, IapajuIeIOrPaMMOB, TPEYTOJIBHUKOB, KPYra U CEKTOPa;

*  BBIYUCIATH IUIONIAAX MHOTOYT'OJIbBHUKOB, UCIOJIb3Yysl OTHOLLEHHUS
PABHOBEJIMKOCTU U PAaBHOCOCTABIICHHOCTH;

*  IpUOOPECTH ONBIT IPUMEHEHUS AIreOpanvdeckoro U TPUrOHOMETPUIECKOTO
armapara U ey IBUKECHMS IIPU PELICHUH 3a/1a4 Ha BBIYUCIICHUE IIJI0IIANEH
MHOT'OYI'OJIBHUKOB.

KoopauHarsl
BbInyCKHUK HAYYHUTCS:
*  BBIYUCJIATH JUIMHY OTPE3Ka M0 KOOPJAMHATAM €T0 KOHIIOB; BRIYUCIISATh
KOOPJWHATHI CEPEANHBI OTPE3KA;
*  HCIIOJB30BaTh KOOPAMHATHBIN METO JJIsl U3yYEHHUS CBOMCTB MPSMBIX U
OKPYKHOCTEH.
BbINyCKHHUK MOJYYUT BO3MOKHOCTD:
* OBJIAJETh KOOPJMHATHBIM METOOM PEIICHUS 3a7a4 Ha BHIUUCICHUE U
JI0Ka3aTeIbCTBO;
* MPUOOPECTH OMBIT UCTIOIB30BAHUS KOMITBIOTEPHBIX IMPOTPaMM JJIsl aHATIN3a
YACTHBIX CIy4aeB B3aUMHOTO PACIIOJI0KEHUS OKPYKHOCTEH U MPAMBIX;
*  MPUOOPECTH OMBIT BBHITOTHEHUS MPOSKTOB Ha TeMy «IIpumeHeHwne
KOOPJMHATHOTO METO/1a IIPU PEIICHUH 3a/1a4 Ha BHIYUCIICHHUE U JJOKA3aTEIHCTBOY.

BekTophl
BbInyCKHUK HAYYHUTCS:

* ONEPUPOBATH C BEKTOPAMHU: HAXOJAUTh CYMMY U Pa3HOCTh JBYX BEKTOPOB,
3aJJaHHBIX TEOMETPUUYECKHN, HAXOIUTh BEKTOP, PABHBIN NPOU3BEACHUIO 3aJAHHOTO
BEKTOPA Ha YHUCIIO;



HAXOJUTh I BEKTOPOB, 3aJJaHHBIX KOOPAWHATAMU: JUIMHY BEKTOPA, KOOPIUHATHI
CYMMBI U pa3HOCTH JABYX U 00Jie€ BEKTOPOB, KOOPJMHATHI TPOU3BEICHUS BEKTOPA
Ha YUCJIO0, MPUMEHSS PU HEOOXOIUMOCTU COYETATEIbHbIN, TEPEMECTUTEIIBHBIN U
pacupeIenuTENbHBIN 3aKOHBI;

BBIUHCIIATH CKAJSIPHOE IPOU3BEACHUE BEKTOPOB, HAXOAUTh YIOJI MEXKY
BEKTOPAMH, YCTAHABINUBATH MEPIEHIUKYIAPHOCTD IIPSAMBIX.

BhpInyCKHHMK MOJYYHT BO3MOKHOCTD:

OBJIAJICTb BECKTOPHBIM MCTOAOM IJIA pCIICHHA 3a/1a4 Ha BBIYMCICHHUEC U
JOKa3aTCJIbCTBO,

HpI/IO6peCTI/I OIIBIT BBIITOJTHCHUA IIPOCKTOB HA TCMY «HpI/IMCHCHI/Ie BCKTOPHOTO
MCTOA IIPpU PCIICHNH 3ada4 Ha BBIYUCIICHUC U JOKA3aTCIILCTBO».

TpeOoBaHus K pe3yabTaTaM 00yUYeHHS U OCBOCHHIO COACPKAHUS Kypca

N3yuenne MaTreMaTUKH B OCHOBHOM IIKOJIE Ta€T BO3MOXKHOCTh O0YYalOIMUMCS IOCTUYb
CJIEIYIOIINX PE3YIbTaTOB:
B nanpaenenuu nuunocmuozo pazeumus:

1)

2)

3)

4)
5)

6)

YMEHHE SICHO, TOYHO, TPAMOTHO M3J1araThb CBOM MBICJIM B YCTHOM M MUCHMEHHOMN
peur, MOHUMATh CMBICII MOCTABJICHHON 3aJjaud, BBICTPAUMBATh aAPryMEHTAIUIO,
IPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI;

KPUTUYHOCTh MBIILJICHNS,, YMEHHUE pPACclO3HaBaTh JIOTUUYECKH HEKOPPEKTHBIE
BBICKA3bIBaHMS, OTIIMYATh TUNIOTE3Y OT (aKTa;

IpelCcTaBlieHne O MaTeMaTH4ecKoill Hayke Kak cdepe YeloBeYecKou
NEeSTENbHOCTH, 00 »JTamax ee pa3BUTHA, O €€ 3HAUYMMOCTH JUIsl Pa3BUTHUSA
UMBWIN3ALNY;

KPEaTUBHOCTh MBIIUICHHUS, HWHULMAATHBA, HAXOJYUBOCTb, AKTUBHOCTb IIpHU
pEelIeHNN MaTeMaTUYECKHUX 3a/1a4;

YMEHHE KOHTPOJUPOBATh IMPOIECC U PE3yabTaT YUYEOHOW MaTeMaTHYECKOM
NEeATEIbHOCTH;

CIIOCOOHOCTh K OSMOIMOHAIBHOMY BOCIPHUSATHIO MaTEMaTHYECKUX OOBEKTOB,
3a7a4, PEIIEHNUN, pacCyKICHUM.

B memanpeomemnom nanpasnenuu:

1) mepBOHAYaNBHBIE TPEACTABICHUS 00 UIEAX M O METOJIaX MaTEMaTHUKU KakK 00
YHUBEPCAJIBHOM SI3bIKE HAYKU U TEXHUKH, CPEJICTBE MOJICIIMPOBAHUSA SIBICHUN U
IIPOLIECCOB;

2) yMEHHE BHJIETh MAaTEMAaTUYECKYIO 3a7a4y B KOHTEKCTE MPOOJIEMHON CUTyallUuH
B JIPYTUX IUCUUILIMHAX, B OKPYKAIOLIEH )KU3HU;

3) yMEHHE HAXOIWUTh B PA3TUYHBIX HCTOYHUKAX WH(POPMAIHIO, HEOOXOIUMYIO
JUISL pEIICHUsI MaTeMaTUYECKUX MPOOJieM, U MIPEACTABIATh €€ B MOHATHOU opMme;
MPUHUMATh PELICHHE B YCIOBHUSAX HEMOJHOM UM H30BITOYHOM, TOYHOM U
BEPOSITHOCTHOU MH(pOpMaLny;



4) ymeHue NOHMMATh M HCIOJIb30BaTh MAaT€MATHUYECKHE CPEICTBA HArJIsHOCTH
(rpaduku, guarpaMmbl, TaOMWIBI, CXEeMbl W Jp.) JJISI WUIIOCTpaluu,
MHTEPIpPETALNU, apTYMEHTAUN;

5) yMeHHE BBIABUTATh TUIOTE3bl MPU PEIIEHUU Y4EOHBIX 3aJad W IMOHUMATh
HEOOXOJIMMOCTh UX MPOBEPKU;

6) yMeHUE NPUMEHATh WHIYKTUBHBIE U JIEIYKTUBHBIE CHOCOOBI PACCYXACHHI,
BUJIETh PA3JIMUHbIE CTPATETUU PELIECHUS 3a/1a4;

7) NOHUMaHUE  CYIIHOCTH  aJTOPUTMUYECKUX MpEeANUCcCaHuil W yMEHHue
JEeHCTBOBATh B COOTBETCTBUHU C PEIJI0KEHHBIM AITOPUTMOM;
8) yMEeHHEe CaMOCTOATEIbHO CTaBUThH LI€JH, BHIOMPATH M CO3/7aBaTh AT OPUTMBI
JUTSL pelIeHusl y4eOHBIX MaTEMATUYECKUX MPOOIIeM;

0) yMeHue MJIaHUPOBATH U OCYIIECTBISATH JESITENIbHOCTh, HAINPAaBICHHYIO Ha
pelIeHue 3a7a4 UCCIe0BaTeNIbCKOro Xapakrepa.

B npeomemmnom nanpasénenuu:
1) ymenue paboTtath € MaTeMaTHYECKUM TEKCTOM (CTPYKTYpUpOBaHHE,
U3BJIeYEHUE HEOOXOIMMOM MHPOPMALIHH);

2) BiajacHUE 0a30BBIM MOHATUHHBIM anmnapaTom:
— pa3BUTHE NPEJICTABICHUHN O YHCIIE,
— OBJIAJICHUE CUMBOJIBHBIM A3BIKOM MaTeMaTHKH,
— U3y4YeHUe JJIEMEHTapPHBIX (G yHKIIMOHATBHBIX 3aBUCHUMOCTEH,
— OCBOCHHUE OCHOBHBIX (dakToB U METO0B IJIAHUMETPUH,

— 3HAKOMCTBO C TIPOCTEHIIMMH MPOCTPAHCTBEHHBIMH TeJIaMU U HX
CBOMCTBaMH,

— (opMupoBaHHe MPEACTABICHUM O CTAaTUCTUYECKUX 3aKOHOMEPHOCTSX B
peaJpHOM MHUPE M PAa3IUYHBIX CIOcO0ax WX HM3Yy4YeHHs, 00 OCOOEHHOCTSAX
BBIBOJIOB U MTPOTHO30B, HOCSIIIMX BEPOSITHOCTHBIN XapakTep;

3) OoBlaJeHHE MPAKTUYECKH 3HAYUMBIMH MATEMAaTUYECKUMU YMEHHSIMHU U
HaBbIKAMH, WX  TOPUMEHEHHE K  PEHICHUI0  MaTeMaTUYeCcKuX U
HEMATEMATUYECKUX 3ajay, Ipearnoaramoiee yMEHHUE:
— BBITIOJIHATh yYCTHBIE, TUCHMEHHBIE, WHCTPYMEHTAJIbHBIC BBIUUCICHUS;
IPOBOAUTH HECIOXKHBIE TMPAKTHUYECKHE pPAaCUeThl C HCIOJIH30BAHUEM MPU
HEOOXOJIMMOCTH CIPABOYHBIX MATEpPUAJTIOB, KaJbKYJISATOpa, KOMIIBIOTEPA;
— BBITIOJIHATH alnredpandeckue mpeoOpa3oBaHus palliOHAIBHBIX BHIPAKECHUM,
OPUMEHSATh WX JJI pelleHus Y4eOHBIX MaTeMaTHYeCKUX 3ajad W 3ajad,
BO3HUKAIOIITNX B CMEXHBIX yaeOHBIX npeaMeTax;
— MONB30BAThCA  MaTeMaTHUYeCKUMH  (QopMyJaMH W CaMOCTOSITEIIBHO
COCTaBIATh (OPMYJIBI 3aBHCHUMOCTEH MEXIy BeIMYHMHAMH Ha OCHOBE
00001IeHMS YaCTHBIX CJIy4yaeB u AKCIEPUMEHTA;
— pemiaTh JIMHEWHBIE W KBaJpaTHBIC yYpAaBHEHHWS W HEPABEHCTBA, a TaKKe
MPUBOIUMBIE K HHM ypaBHCHHS, HEPAaBEHCTBA, CHUCTEMBI, MPUMEHSATH
rpadudeckre TpENCTaBICHUS ISl PEUICHUS W WCCICIOBAaHMS YpaBHEHUH,
HEPaBEHCTB, CUCTEM; PUMEHSTH TIOJYICHHBIC YMEHUS JJIsl PEIICHUS 33729 U3
MaTeMaTHKH, CMEXHBIX IPEIMETOB, IPAKTUKH,
— ctpouth Tpaduku GYHKIUNA, OMUCHIBATH WX CBOWCTBA, WCIOJIL30BaTh



(GYyHKIMOHAIBHO-TpaUUECKUEe NPEACTABICHUS AJI1 ONUCAHUA M aHalu3a
y4eOHBIX ~ MaTeMaTHYeCKMX  3aJad M  peabHbIX  3aBUCUMOCTE;
— WCIOJIB30BAaTh I'E€OMETPUYECKMM  SA3BIK JUII  ONMCAaHHUsS  IPEIMETOB
OKPY’KAIOLIEr0 MUpPA; BBINOIHATH YEPTEKH, JAENIATh PHUCYHKH, CXEMBI,IO
YCIIOBUIO 3aj1ay;
— U3MEPSTH JJIMHBI OTPE3KOB, BEJIMUUHBI YTJIOB, UCTIOIB30BaTh (DOPMYIIbI JIs
HAXO0XJACHUS NEPUMETPOB, IUIOLIAZei U 00BEMOB T€OMETPUUECKUX (QUryp;
— MPUMEHATh 3HAHUS O TEOMETPUYECKUX (PUrypax M HMX CBOMCTBaxX s
peneHus r€OMETPUUECKUX 17§ NIPaKTUYECKUX 3aj1ady;
— UCIOJB30BaTh  OCHOBHBIE  CIOCOOBI  MPEACTABICHMs M aHaJIW3a
CTaTUCTUYECKUX JaHHBIX; peIIaTh 3aJa4yd Ha HAaXOXKJICHUE YacTOThl H
BEPOSTHOCTHU CIIyYalHBIX COOBITUH;

— NPUMEHATh U3YUYECHHBIE TOHSTHUSA, PE3YyJbTaTbl U METOJBI NPU PELICHUU
3a/1a4 U3 pa3iIM4HbIX PA3ACIIOB Kypca, B TOM YHCIE 3a/a4, HE CBOISIIMXCS K
HEIMOCPEACTBEHHOMY MIPUMEHEHUIO M3BECTHBIX aJIrOPUTMOB;
— TOYHO M IPaMOTHO BBIPAXKaTh CBOU MBICIU B YCTHOW U NMHUCBMEHHOM peuw,
OPUMEHSAS] MaTEMAaTHYECKYI0 TEPMHUHOJOTHIO M CHUMBOJIMKY; HCIOJIb30BATh
pa3IUYHbIC SI3bIKM MATEMATHKHU (CIIOBECHBIN, CHMBOJIMYECKUHN, rpaPuUecKuil);
00OCHOBBIBaTh  CYXKJEHHUS, MPOBOJUTH  KiIacCU(PUKALMIO, JAOKa3bIBaTh
MaTeMaTUYECKUE YTBEPKIACHUS.

2. Copep:xxaHue Kypca MaTeMaTHKH B S — 9 Ki1accax

APUOMETHKA (250 gacoB)

Harypaababie 4mcsaa. HarypanbHbid psa.  JecatuyHas cucreMa CUMCIICHUS.
Apudmernyeckue NEUCTBHUS C HaTypalbHbIMU uyuciamMu. CBOWCTBa apuPMETHUECKUX
JIEHCTBUH.

CreneHb ¢ HaTypaJIbHBIM ITOKA3aTEIIEM.

YuciioBble BhIpaXKCHUS, 3HAYCHUE YHUCJIOBOIO BhIpaXEHUs. [IopsAIOK nercTBUN B
YHUCIIOBBIX BBIPAKEHUSAX, HCIIOJIb30BaHUE CKOOOK. PeleHne TEKCTOBBIX 3anay
apuPpMETUIECKUMHU CITOCOOAMHU.

Henutenu u kpatHbeie. CBOICTBA U MpPU3HAKHU JeauMOocTH. [IpocTeie u cocTaBHbIE
yucaa. Pa3nokeHne HaTypaJlbHOTO 4YHCIAa Ha IPOCTbIE MHOXHUTENW. Jlenenue c¢
OCTaTKOM.

Jpoou. OObikHOBeHHBIE ApoOu. OCHOBHOE CBOMCTBO npobu. CpaBHEHHE
OOBIKHOBEHHBIX Apo0Oeil. ApudmeTndeckue MeUCTBUS C OOBIKHOBEHHBIMHU JIPOOSMH.
Haxoxenue yactu OT Lesioro u uesoro no €ro 4acTu.

Hecstuunpie apo6u. CpaBHEHHE MNECITHUYHBIX ApoOeit. Apudmerndeckue
JNEUCTBHS C JeCATHYHBIMH JpoOsmu. IIpencraBiieHne OeCITUYHOW ApOOW B BHJIC
OOBIKHOBEHHOH IPOOH U OOBIKHOBEHHOM B BUJE JSCATHYHOM.

[IpouleHTBI; HAaXOXIAECHHE MPOUEHTOB OT BEJIMYMHBI W BEJIUYUHBI [0 €€
npoueHtam. OTHOIIEHNE; BBIPAXKEHUE OTHOILIECHUS B ITpoueHTax. [Iponopuus; ocHOBHOE
CBOWCTBO ITPONIOPLUH.

Perienrie TeKCTOBBIX 3a/1ad apu(PMETHUECKUMU CIIOCOOAMMU.



PanmonanbHuble 4yuciaa. IlomoxurenbHble M OTPULIATENIBHBIE YUCIA, MOXYJb
yyciaa. MHOXECTBO LEIbIX Yncesl. MHOXKECTBO pallMOHAIBHBIX YUCEIl; PallMOHAIBHOE
YHCII0 KaK OTHOILIEHHE m/n, T M - LeJI0€ YUCIIO0, N - HaTypajlbHOe ynuciao. CpaBHEHUE
palMOHANIBHBIX 4HceNl. ApU(pMETUYECKHE MACHCTBUS C palUMOHAIBHBIMU YHUCIAMMU.
CaolicTBa apupmernueckux AeicTBui. CTENEeHb ¢ LEIbIM MOKA3aTEIEM.

JeiicrBuTesibHbIe 4mncja. KBaapatHelid KopeHb W3 uucia. KopeHb TpeTrbei
CTENEHU. 3alnCh KOPHEN C TIOMOILBIO CTENEHU C IPOOHBIM MOKA3aTEIIEM.

[lonsiTue 00 wuppanroHambHOM uyHcie. HMppalMoHaNbHOCTh 4HCIIA V2 wu
HECOM3MEPUMOCTh CTOPOHBI M JHAaroHalu KBajapaTa. JlecaTuuHble MPUOIKEHUS
UppalMOHAIBHBIX YUCET.

MHOX€ECTBO AEHCTBUTEIBbHBIX YHUCEN; MPEICTABICHUE ICUCTBUTEIIBHBIX YHUCEI
OECKOHEUHBIMU JeCATUYHBIMU Ipo0siMu. CpaBHEHUE IEUCTBUTEIBHBIX YHUCEIL.

Koopaunatnas npsimas. M300pakeHue dncen TOYKAMH KOOPJIMHATHOM MPSIMOM.
HucnoBble MPOMEXYTKH.

N3mepenusi, npudJIM:KeHUs, ONEHKHU. ENVMHUIIBI U3MEpPEHUs! JJIMHBI, TUIOIIA/IH,
o0beMa, Macchl, BpEeMEHH, CKOpPOCTU. Pa3Mepbl 00BEKTOB OKpyXkaroimero mupa (OT
AJIEMEHTapHBIX YacTUIl 10 BcenaeHHOM), JIMTEIbHOCTh MPOILIECCOB B OKPYXKAIOLIEM
mupe. Beigenenue muoxurens crenenu 10 B 3anmucu yucia.

[TpubnmxeHHOe 3HAYEHWE BEJIUYUHBI, TOYHOCTh NpuOIMKeHus. OKpyrieHue
HATypaJbHBIX YHCET W JeCATUYHBIX JpoOei. Ilpukuiaka W oOlLEHKa pe3yJbTaToB
BBIYUCIICHUM.

AJITEBPA (200 yacoB)

AareOpandeckue BbIpaskeHUusi. DbykBeHHbIE BbIpaKeHHsI (BBIPOKEHHS C
nepeMeHHbIMU). YucnoBoe 3HaueHne OYKBEHHOTO BbhIpaxkeHus. JloMmyCTUMBbIE 3HAUCHHUS
nepeMeHHbIX. [loAcTaHOBKa BBIpaKEHUU BMecCTO mepeMeHHbIX. [IpeoOpa3zoBanue
OYKBEHHBIX BBIPAKEHHH Ha OCHOBE CBOMCTB apU(METHUYCCKUX NCUCTBUN. PaBEeHCTBO
OYKBEHHBIX BBIpakeHUU. TOXIECTBO.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTesieM M ee cBoWcTBa. OIHOWIEHBI U
MHorowieHol. Crenenb  MHorouieHa. (CroKeHHE, BbIUMTAHUE, YMHOXKECHUE
MHOTOWwIeHOB. DOpMyJibl COKpAIIEHHOTO YMHOXEHHS: KBagpaT CyYMMbl M KBajapar
pazHoctu. Dopmyna pa3sHOCTH KBaaparoB. [IpeoOpa3zoBaHue IENOr0 BBIPAKEHUS B
MHOrowieH. Pa3imoxkeHue MHOrOWwIeHOB Ha MHOXUTEIU. MHOTOWIEHBl C OJHOU
nepemeHHor. Kopenb MHOrowieHa. KBaapatHelil TpeXwieH; pas3ioKeHUEe KBagpPaTHOIO
TPEXWICHA Ha MHOXXHUTEIIU.

AnreOpandeckass 1poOb. (OCHOBHOE CBOWMCTBO  aireOpanyeckoid  JpoOwu.
CroxeHue, BBIYUTAHHE, YMHOXKEHHE, JCIICHHE anreOpamdeckux apoOeit. CTerneHb C
LIEJIBIM MTOKAa3aTeJIEM U €€ CBOMCTBA.

PanrioHanbHbie BhIpAKEHUS U UX MpeoOpa3oBanus. Jloka3aTelbCTBO TOXKIECTB.

KBagparueie xopam. CBoiicTBa apu(METHUECKMX KBAAPATHBIX KOPHEH M WX
MIPUMEHEHHE K MPEe0OPA30BAHUIO YUCIOBBIX BHIPAKEHUM 1 BRIYHCICHUSIM.

YpaBHeHusi. YpaBHeHue ¢ oaHou nepemeHHou. Kopenb ypaBHeHusa. CBoiicTBa
YHCJIOBBIX PaBEHCTB. PABHOCHIIBHOCTH YPaBHECHUU.

JIluneitnoe ypaBHenue. KBagpatHoe ypaBHeHHE: (opMmylsia KOpHEH KBaJapaTHOTO
ypaBHeHusa. Teopema Buera. PemeHuwe ypaBHEHMH, CBOISIIMXCSA K JIMHEUHBIM U



KBaJpaTHbIM. [Ipumepsl pelieHus ypaBHEHUM TPETbEH U YETBEPTOU CTeNeHU. Pelenue
IpOOHOPALMOHAIBHBIX YPABHEHU.

YpaBHeHHe ¢ OBYMs II€peMEHHbIMU. JIMHEHHOE ypaBHEHUE C JAByMs
MIEPEMEHHBIMU, TPUMEPHI PELICHUSI YPABHEHHM B LIEJIBIX YUCTIAX.

Cucrema ypaBHEHUH ¢ IByMs IEpeMEHHbIMU. PaBHOCHIIBHOCTE cucTeM. CHCTEMBI
JIBYX JIMHEWHBIX YPAaBHEHHU C JBYMs NEPEMEHHBIMHU;, PEIICHUE TMOJICTAHOBKON U
cioxxeHueM. llpuMmepbl pemieHHsT CUCTEM HEIUMHEUHBIX YPAaBHEHUM C  JIBYMs
MIEpPEMEHHBIMH.

Periennie TeKCTOBBIX 3aj1au aareOpandyeckuM CrocoooM.

JlekapToBbl ~ KOOpPAMHATHI HA IUIOCKOCTH. [ 'padudeckas uHTEpHpeTamus
ypaBHEHUS C JByMs TMepeMeHHbIMH. ['paduk JHMHEHHOTO YypaBHEHUS C JABYyMs
NEPEMEHHBIMU;, YTJIOBOM KOA(PDUIMEHT MpSIMO; YCIOBHE TapaUICIbHOCTU MPSMBbIX.
['paduixu mpocTelmnx HEIMHEHHBIX ypaBHEHUM: mapabona, runep0oa, OKPyKHOCTb.
['paduueckas uaTEepnpeTaIs CUCTEM YPAaBHEHUN C ABYMS IEPEMEHHBIMH.

HepaBencrBa. YuciioBele HEpaBEHCTBA U MX CBOWCTBA. HepaBeHCTBO ¢ omHOU
NIEpEMEHHOM. PaBHOCWJIBHOCTh HEPABECHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM
nepemeHHoi. KBaaparasie HepaBeHCTBA. CUCTEMBI HEPABEHCTB C OJHOM MEPEMEHHOM.

OVYHKIINU (65 yaco)

OcHOBHBbIEe MOHATHS. 3aBUCUMOCTH MEXay BeiauunHaMu. [lonstue QyHKIUU.
O6nactb onpeneneHus U MHOXKECTBO 3HaUeHU QyHKIuU. CriocoOsl 3a1anus GyHKIUH.
I'paduk dynknuu. CpoiicTBa (QyHKIHH, UX oTOOpakeHue Ha rpaduke. [Ipumepsl
rpauKOB 3aBUCUMOCTEH, OTPAKAIOIINUX PeaTbHBIE MPOIIECCHI.

Yucaosble ¢yHkuuu. OYyHKIUK, ONUCHIBAOIINE TPIMYI0 M OOpaTHYIO
POMOPLUOHATBHBIE 3aBUCUMOCTH, UX Ipaduku U cBoiicTBa. JlunehHas QyHkuus, ee
rpaduk u cBoiictBa. KBampatnunas ¢yHkiusi, ee rpaguk u cBoiictBa. CTeneHHBIE
(GYHKIIMU C HATYpaIbHBIMU MOKa3aTENISIMU 2 U 3, UX TpaUKU U CBOMCTBA.

I'paduku yskimun y =Vx ,y = Vx,y = |x] .

YucaoBble mocjief0BaTeJbHOCTH. [IoHATHE YMCIOBOM IMOCIEIOBATEIBHOCTH.
3aaHue mOCIeI0BaTeIbHOCTH PEKYPPEHTHOUW hopmysioit U GopmMyJIol n-To 4ieHa.

Apudmernyeckas U TeoMeTpuueckas mporpeccur. DOpMylbl N-To YiIEeHA
apu(PMETUIECKO U TEOMETPUYECKON TMPOTrpecchii, CyMMBbI TEPBBIX N-X UJICHOB.
N300pakeHne YiIeHOB apu(PMETHUYECKOM M TEOMETPHUYECKOW MPOrpecCHii TOYKaMU
KOOPJMHATHON TIIOCKOCTH. JIMHEHHBIM M OSKCIOHEHIUAIBbHBINM pocT. ClaoxHbIE
MIPOLEHTBI.

BEPOATHOCTD U CTATUCTUKA (50 yacoB)

OnucaresbHasi cratucTuka. IlpeacraBieHue JaHHBIX B BHjAE TaOJHIl,
muarpamm, rpadukoB. CrmydaliHas W3MEHYHMBOCTh. CTAaTUCTUYECKHE XAPAKTEPUCTUKHU
HaOopa JaHHBIX: cpefHee apudpMeTHdYecKoe, MearaHa, HauOoblllee W HAaMMEHBIIIEe
3HAUEHUs, pa3Max, Aucnepcus. Pempe3eHTaTuBHbIC U HEPENPE3ECHTATUBHBIE BHIOOPKH.

Cay4aiinble coObITHSI M BepOATHOCTHL. l[loHsATHE O CilyyallHOM OIBITE U
CIy4yalHOM COOBITUU. OJeMeHTapHble coObITUA. YacToTa Ciy4yallHOrO COOBITHS.
CrarucTudeckuil moaxo ] K NOHATUIO BeposiTHOCTH. HecoBmecTHbie coObITHS. DopMyia
CJIOKE€HHSI BEpOATHOCTEH. BeposiTHOCTH MPOTUBOINONOXKHBIX cOObITUH. HezaBucumbie
coObITHs. JloCTOBEpHBIE W HEBO3MOJXKHBIE COOBITHA. PaBHOBO3MO>KHOCTH COOBITHIA.
Knaccuueckoe onpeneneHre BEpOATHOCTH.



KomOunaropuka. PemieHre KOMOMHATOPHBIX 3ajad MepeObOpoM BapUAHTOB.
KomMOunatoproe npasuio ymHoxkeHusd. [lepectanoBku u pakTopua.

I'EOMETPUA (255 vacos)

Harasanas reomerpusi. Harnsansle npeactaBnenus o (purypax Ha IMJIOCKOCTH:
npsiMasi, OTPE30K, JIyd, YroJj, JIOMaHas, MHOTOYTOJbHUK, OKPYKHOCTb, KpYT.
UeThIpexyroiabHUK, MPSAMOYTOJIbHUK, KBajpar. TpeyroabHUK, BUABI TPEYrOJIbHUKOB.
[IpaBunbHbIE MHOTOYroibHUKU. M300pakeHue reomerpuueckux ¢uryp. Bzaumuoe
PacMoJIOKEHHUE ABYX IMPSMBIX, IBYX OKPY>KHOCTEH, MPSAMOM U OKPYKHOCTH.

JlnuHa orpeska, ysioMaHOH. IlepuMeTp MHOrOyrojabHUKA. ENVMHULBI H3MEpPEHUS
JUTUHBL. I3MepeHne MHBI OTpEe3Ka, IOCTPOEHUE OTPE3KA 3aJaHHON JJTUHBI.

Bunsl yrnos. I'panycHas mepa yria. M3MepeHne M IOCTPOEHUE YIVIOB C
NIOMOILIBIO TPAHCIIOPTHUPA.

[lonsitne momaau QUrypsl; eAUHULBI u3MepeHus Iwiouiaau. [lnomans
OpsIMOYTOJIbHUKA M TUIOMIaAb KBajparta. [IpubmamkeHHoe nu3mMepenue miomaaei guryp
Ha KJjeTdyaTtoi Oymare. PaBHoBenukue Gurypsl.

Harnanuele  mpencraBieHus O IPOCTPaHCTBEHHBIX  (durypax:  KyoO,
napajuUlesienunes, npu3Ma, nupamuaa, map, chepa, konyc, uunusap. Mzobpaxkenue
npocTpaHcTBeHHBIX uryp. Ilpumepsr cedenuit. Muororpanauku. IlpaBuibHBIC
MHOTOrpaHHUKU. [Ipumepsl pa3BepTOK MHOTOTPaHHUKOB, IWJIMH]IPA U KOHYCA.

[Tonsitue o0bema; equHuIBl 00beMa. OOBEM MPSIMOYTOJIBLHOTO Mapalie/IeuIe/a,
KyoOa.

[lonstue o paBeHctBe ¢uryp. LlenTpanbHas, oceBas U 3epKajibHasi CUMMETPUHU.
N300paskeHre CUMMMETPUYHBIX (UTyp.

I'eomerpuueckne ¢urypsol. Ilpsmbie u yriel. Touka, mnpsiMasi, IUIOCKOCTb.
Otpe3ok, nyd. Yroa. Bunbel yrioB. BepTukaibHble U cMexHbIE yribl. buccekrtpuca
yria.

[TapamienbHble W Tepecekaromuecss Mnpsmbie. [leprneHIUKyIspHbIE MpPSIMBIE.
Teopembl 0 THapaUIENTbHOCTH U MEPHEHAUKYISIPHOCTH NOpsMbIX. [lepneHaukynsp u
HAKJIOHHad K psMoi. CepeIMHHBIN MEPIICHANKYIISIP K OTPE3KY.

I'eomeTprueckoe Mecto Toyek. CBoWcCTBAa OHMCCEKTPUCHI yria U CEPEAUHHOTO
MEPIIEHAUKYJIAPA K OTPE3KY.

Tpeyronsuuk. BeicoTa, MeamaHa, OucceKTpuca, CpeIHss JIMHUS TPEYToJbHHUKA.
PaBHOOeApeHHBIE U PaBHOCTOPOHHHE TPEYTrOJIbHUKH, CBONCTBA H MPHU3HAKH
paBHOOEIPEHHOTO TpeyrojbHUKA. [Ipu3Haky paBeHCTBA TPEYroJbHUKOB. HepaBeHCTBO
TpeyroibHuKa. COOTHOIIEHUSI MEXAY CTOPOHAaMH W YIJIamMu TpeyroibHuka. Cymma
VIJIOB TpeyrojibHUKAa. BHemHue yriel TpeyroiabHuka. Teopema ®aneca. I[lomoOue
TpeyroibHUKOB. [lpu3naku mnomoOus tpeyroabHukoB. Teopema Iludaropa. Cunyc,
KOCHHYC, TAHT€HC, KOTAHT'€HC OCTPOI0 yIJIa IPSIMOYTOJIBHOTO TPEYTOJIbHUKA U YTIIOB OT
0 mo 180°; mpuBeneHune K OCTpoMy yriay. PenieHue mpsMOYroibHBIX TPEYTrOJbHUKOB.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. DOpMyJbl, CBA3BIBAIOIIME CHUHYC,
KOCHHYC, TaHI'€HC, KOTAHI'€HC OJHOIO M TOr0O K€ yryia. PemeHuwe TpeyroiabHUKOB:
TeOpeMa KOCHHYCOB M TEOPEMA CUHYCOB. 3aMe4aTeNIbHbIE TOYKH TPEYTOJIbHUKA.

UYetreipexyronpuuk.  llapamnenorpamm, ero  CBOHCTBA M IPU3HAKMU.
[IpssMoyrosibHUK, KBapaT, poMO, UX CBOMCTBA U MPU3HAKU. Tpanenus, cpeaHsis JUHUs
Tparenuu.



MHoroyrojsbHUK. Bblmykiabie MHOrOyrojJibHUKM. CymMa YIrjoB  BBIIYKJIIOTO
MHOTrOyToJibHUKA. [[paBUiIbHBIE MHOTOYTOJIBHUKH.

OxkpyxHocTe u Kpyr. [yra, xopma. Cekrop, cermeHT. LleHTpanbHBIN yrou,
BIMCAHHBIN yTOJI; BEIMYMHA BIHUCAHHOIO yriia. B3anmHOE pacmnosiokeHue mpsiMoud U
OKpPY’KHOCTH, JIBYX OKpYyKHOcTed. KacarenpHass M ceKymas K OKpPYKHOCTH, HX
CBOICTBA. BnucaHHbIE W ONHCAaHHBIE MHOTOYTrOJbHUKH. OKPYKHOCTb, BIIMCAHHAas B
TPEYTrOJIbHUK, M OKPYKHOCTb, OINMCAHHAs OKOJIO TPEyrojbHUKA. BrnucaHHble H
ONMCAHHBIE OKPYKHOCTH MPaBUIBHOTO MHOTOYTOJIbHUKA.

['eomeTrpuueckue npeodpazoBanus. [lonsitue o paBeHctBe (uryp. Ilonsitue o
JIBW)KEHUU: OCEBasg W LEHTpaIbHAs CHUMMETPHUM, MapajuieNIbHbI MEPEHOC, MOBOPOT.
[Tonsitue o mogobuu GuUryp ¥ rOMOTETHH.

[ToctpoeHnsi ¢ mMOMOIIBIO UHUPKYAS MW JHUHEHKU. (OCHOBHBIE 3aJaud Ha
MOCTPOEHHUE: JEJEHUE OTpe3Ka IMOMojaM; IOCTPOCHHE VYIJIa, PABHOrO JAaHHOMY;
MOCTPOEHUE TPEYroJIbHUKA IO TPEM CTOPOHAM; IOCTPOCHHE NEPHEHINKYIsApa K
PSIMOM; TTIOCTPOCHUE OMCCEKTPUCHI YTJIA; ICJICHHE OTPE3Ka Ha N- PaBHBIX YaCTEH.

Pemienne 3amauy  Ha  BBIYMCICHHME, JIOKA3aTEIbCTBO M MOCTPOCHUE C
UCITOJIb30BAaHUEM CBOMCTB M3YUYEHHBIX (PUTYP.

N3mepenue reomerpuyeckux BeJanunH. /[nmuHa orpeska. PacctossHue oT TOUYKH
10 TIpsiMoit. PaccTtosiHue Mexay napauielibHbIMUA PSMbIMH.

[TepumeTp MHOTOYTOJIbHUKA.

JInrHa OKpYKHOCTH, YUCIIO JI; IJIMHA TYTU OKPYKHOCTH.

I'panycHas mepa yria, COOTBETCTBUE MEKAY BEIWYMHOM IIEHTPAIBHOIO yria U
JUTMHOM TyTH OKPY>KHOCTH.

[lonstne mmomanu miaockux ¢uryp. PaBHOcocTaBleHHBIE W paBHOBEIHKHE
¢urypsl. [lnomanps npsimoyronbuuka. [lnomanu mapamienorpamma, TpeyrojibHUKa U
Tpaneuuu. Ilmomaaer MHoroyronpHuka. Ilnomane kpyra © IUIOIIAJAb CEKTOpPA.
CooTHoIIIeHHE MEXy TUIOMIAIIMH MOI0OHBIX (DHUTYD.

Pemienrie 3agay Ha BBIYMCIEHUE M JI0KA3aTEIbCTBO C HCIOJIb30BAHUEM
U3YYEHHBIX (GOpMYII.

Koopaunarel. Ypasaenue npsmoil. Koopaunatel cepenunsl otpeska. dopmyna
PacCTOSIHUSA MEXIY ABYMsI TOUKAMH IIJIOCKOCTH. Y PaBHEHUE OKPY>KHOCTH.

Bekropbl. JlnmuHa (Moaynb) BekTopa. PaBeHcTBo BekTopoB. KosnmmHeapHbie
BeKTOpbl. KoopauHatel BeKTOpa. YMHOXKEHUE BEKTOpa HAa YHUCIO, CyMMa BEKTOPOB,
pa3lioKEHUE BEKTOPA MO ABYM HEKOJUIMHEAPHBIM BeKTOopaM. CKaJsipHOE MpPOU3BEICHUE
BEKTOPOB.

JIOTUKA 1 MHOXECTBA (10 gacos)

TeopeTUKO-MHOKECTBEHHbIC NMOHATHS. MHOXECTBO, 3JIEMEHT MHOXECTBA.
3amaHue MHOXECTB TMEPEUHUCICHUEM 3JJIEMEHTOB, XapaKTEPUCTUYECKUM CBONCTBOM.
CranpaptHple OOO3HAUYEHHSI YHUCIOBBIX MHOXeCTB. IlycToe MHOXECTBO U €ro
ob6o3Hauenue. [lommMuokecTBO. OOBEAMHEHNE U TIEPECEUCHNE MHOYKECTB.

NnnrocTpannst OTHOMIEHUN MEXAY MHOKECTBAMH C IMTOMOLIBIO THArpaMM Juiiepa
— BeHnHa. DneMeHTBI JIOTUKH.

Onpenenenue. AkcuoMbl W TeopeMmbl. JlokazaTenbcTBO. JlokazaTenbCTBO OT
npotuBHOro. Teopema, oopatHast faHHoi. [Ipumep u KoHTpHIpUMED.



[loHsiTHE O PABHOCWJIBHOCTH, CJEJAOBAHHUM, YNMOTPEOJIEHUE JOTMYECKUX CBA3OK,
€CJH ..., TO ..., B TOM U TOJIBKO B TOM CJIy4ae, JIOTUYECKUE CBSI3KHU U, UJIN.

MATEMATUKA B UCTOPUYECKOM PA3BUTHUUN!

Uctopus ¢opMupoBaHUs TMOHATHA YHCIA: HATypalibHble 4YHUCHIa, JApoOH,
HEJIOCTATOYHOCTh  PAlMOHAIBHBIX YHCEN JUISI TE€OMETPHUYECKUX  H3MEPEHUU,
uppauroHanbHble yncia. CraHnapTHble cucTeMbl 3anucu uyucen. [pobu B BaBuiowne,
Erunte, Pume. OrtkpbiTHe necatuyHbiX JpoOeid. CTapuHHBIE CHUCTEMBI MEp.
Jecsatuunble 1poOu U MeTpuyeckas cuctema mep. [losiBneHue oTpuIaTeabHbIX YUCEN U
HyJs. JI. Marannkui. JI. Oinep.

3apoxnenue anreOpel B Heapax apupmeruxku. Ain-Xopesmu. Poxnenue
OykBeHHoii cumBonuku. [I. ®epma, ®. Bumer, P. Jlekaptr. Ucropuss Bompoca o
HaxXOoXJACHUH (OpMyJ KOpHEH aireOpanyeckux YypaBHEHUN, HEpPa3peliuMoCTh B
paaukanax ypaBHeHHH crenenu Oosblie yetbipex. H. Tapranws, Ix. Kapnano, H.X.
Abens, D. lNanya.

N300peTeHre MeTona KOOPJAUHAT, MO3BOJISIONIET0 MEPEBOIUTh T€OMETPUUECKUE
o0BekThl Ha si3bIK anredpel. P.Jlexapt u [I. ®@epma. Ilpumepsl pa3iuyHBIX CHUCTEM
KOOpJIMHAT Ha TUIOCKOCTH.

3amaua Jleonapno I[Iuzanckoro (®ubonayuym) o kponukax, uncia dubonayuwm.
3ajada 0 maxmMaTHOM JOCKe.

HcToku Teopun BEPOSTHOCTEN: CTPAxoOBOE AEN0, a3apTHbie urpel. I1. ®epma u b.
ITackans. A. bepuymu. A.H. Konmaropos.

Ot 3emnemepust k reomerpuu. [ludarop u ero mxona. danec. Apxumen.
ITocTpoeHne mnpaBUIIBHBIX MHOTOYTOJBHUKOB. Tpucekuus yria. KBagparypa kpyra.
YnBoenue kyba. Mctopus uucna I1. 3omotoe ceuenune. «Hauana» Epknuma. JI.Diep.
H.W. Jlo6aueBckuii. MicTopust msiToro mocrysnara.

3. YYEBHO-TEMATHYECKHWMH IJIAH IO 3ABEPIIIEHHOM
INPEJMETHOU JIMHUN YYEBHUKOB H.5s1. BUJIEHKHNHA,
B.1. KOXOBA «<MATEMATHUKA»

5 KIIACC
Ne Cojep:xxanue matepuaJjia KouunuyecTBO 4acoB
1 HarypasnbHbie uncna v mkamisl 15
2 CnoeHue U BBIYUTaHUE HATYPaJIbHbIX YHCE 21
3 YMHOKEHUE U IEJIEHUE HATYPAJIbHBIX YHCET 27
+ [Tnomanan u 06beMBbI 12
5 OOBIKHOBEHHBIC TPOOH 23
6 Hecaruunbie Apodu. CloXKeHUe U BhIYUTAHHE 13
JNECATUYHBIX Ipo0ei
7 YMHOKEHHE W JICJICHHE JICCATUIHBIX TPOOCi 26
8 NHCTpYyMEHTHI 7151 BBIYUCIEHUN U U3MEPEHUN 17
[ToBTOpEeHUE 16
Hroro 3a roa 170

1 CO,I[Cp)KaHI/IC pasaciia BBOAUTCA IO MEPE U3YUCHHS APYTIUX BOIIPOCOB



6 KJIACC

Ne Copep:xxanue marepuaJja KosunyecTBO 4acos
1 JenumocTth yncen 20
2 CrnoxeHue U BBIYMTaHKUE Ipo0e ¢ pa3HbIMU 22

3HAMEHATEJISIMU
3 YMHOXEHHE U JieJIeHue OOBIKHOBEHHBIX Apodert | 32
4 OTHOMIEHUS U TPONOPLIMHU 19
5 ITonoxuTeIbHBIE U OTPULIATEIIBHBIE YUCIIA 13
6 Cilo’)keHME 1 BIUUTAHUE TOJIOKUTEIIBHBIX U 11

OTPULIATEIBHBIX YHCEI
7 YMHOXKEHUE U IEJIEHUE TT0JI0KUTEIBHBIX U 12

OTPULIATEIBHBIX YHCEI
8 Pemienue ypaBHEeHUN 15
9 KoopaunaTel Ha MJIOCKOCTH 13

IToBTOpEHUE 13

Hroro 3a rog 170

YUYEBHO-TEMATHYECKHWH IJIAH 110 3ABEPHIEHHOM ITPEJIMETHOM
JINHUU YYEBHUKOB
e AJITEBPA 7-9 KJIACC_ A.I. MEP3JISIK, B.b. IOJIOHCKH,
M.C.JIKUP, 1.A.
e TEOMETPHS 7-9 KJIACC_ ATAHACSH, BYTY30B, KAJTOMIIEB

Ne Conepxanune marepuaja_anaredpa_315 yacos KosauvecTBo
7 kaacc 105 4y; 8 kaacc 105 u; 9 kiaace 105 9 4acoB
1_7 | JIuneliHO€ ypaBHEHHUE C OJHOMN MMEPEMEHHOU 15
2_7 | llenble BbIpaKeHUS 52
3_7 | OyHKIMHU 12
4 7 | Cuctembl TMHEWHBIX YpaBHEHUN 19
5_7 | lloBTOpenue u cuctemaTu3anusa yueOHoro marepuana 7 |7
KJlacca
6_8 | PainoHanbHble BbIpaXKEHUS 44
7_8 | KBagpatHbie kKopHU. JIeHCTBUTENIbHBIEC YKCIIA 25
8_8 | KBagpaTHble ypaBHEHUS 26
9_8 | [loBTopenue u cucrtemaTtusanus yueOnoro marepuana 8§ | 10
KJjlacca
_9 | HepaBeHncrtBa 21
11_9 | KBagpatuunas pyHKuus 38
_9 | DnemMeHTHI NpUKIATHON MAaTEMAaTUKU 21
13_9 | YucnoBble MOCIEN0BATEILHOCTHA 21
14_9 | [loBTopenue u cuctematusanus ydeonoro marepuana 9 | 10




KJIacca

Ne Conepxanue marepuaja_reomerpus_210 yacos KonnuectBo
7 xaacc 70 y; 8 kaacc 70 4; 9 kiaace 70 g 4yacoB
| [IpsimMble U yTIIBI 20
2 TpeyronbHuKN 65
3 YeTbIpeXyroabHUKH 20
4 MHOroyroJibHuKu 10
5 OKpY HOCTb U KpyT 20
6 I"'eomeTpuueckue npeodbpazoBaHus 10
7 ITocTpoeHue ¢ TOMOLIBIO HUPKYJIS U JIMHEUKH 5
8 N3Mepenne reoMeTpuueCKUX BEITUYUH 25
9 KoopaunaTtsl 10
10 BexTopsl 10
PesepB BpemeHu 20
HToro 3a Tpu roga 525
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