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«IIpraaTo» «CorsacoBaHo»
Ha [1eJarOrHueckKoM COBETE Ha zacemanun MC
ITporoxon Nel ITporoxomn Nel
ot 31.08.2020r. ot 31.08.2020r.

Pa6ouas nporpamma
Mo MaTeMaTHKe B 8-X Klaccax
KonuyecTBo yacoB B HeJlelno: 6 gaca
KonuuecTBo 4acoB B Hefenmto ajreopsl: 4 yaca
Kou4ecTBO 4acoB B HEJEIIO FeOMETPHH : 2 Jaca

KonugecTso yacos B rox: 204 gaca (136 anre6psl, 68 reoMeTpun)

Pabouyro mporpaMMmy COCTaBHJIA:
CamconoBa Cserniana iBanoBHa,
pykoBomuTeiab MO yunuTenelt MaTeMaTUKH ¥ QU3UKH

r.o. ToapsaTTu
2020



I. IlnanupyemMbie pe3yaIbTaThl 0CBOEHHS Y4e0HOr0 mpeaMeTa
ITO AJITEBPE
Ywucaa
e OmnepupoBaTh Ha 0a30BOM YpOBHE IMOHATHAME: HATypagbHOE YHCIIO,
[ejI0e 4McIiio, OOBIKHOBEHHAs ApoOb, JecsaTHuHas apo0b, cMernaHHas IpoOs,
palroHAIbHOE YHCII0, apU(METHUECKII KBaAPATHBIN KOPEHb;
® JICIIOJIB30BATh CBOMCTBA YKCEIN U IIpaBUiia AeWCTBUN IIPU BBIIIOJIHEHUU
BBIYMCIIEHUH;
e WCIIONB30BaTh MpHW3HAKW jAenuMoctd Ha 2, 5, 3, 9, 10 npm
BBITIOJTHEHWH BBIYMCIICHUH U pEllIeHHH HEeCTIOXKHBIX 3a71ad4;
® BBINOJIHATH OKPYIJIEHHE pAIMOHAIBHBIX HYHCEl B COOTBETCTBHM C
IpaBUTaMH;
® OIIEHWBAThH 3HAYCHHE KBAIPATHOI'O KOPHS U3 IOJOKUTEIBHOIO LETI0r0
qHCla;
® pACMO3HABaTh PAllMOHAJILHEIE U UPPALlMOHAIIbHBIE YHCIIA;
® CpaBHHBATH HHCIIA.
B nosceonesHoil sHcu3HU U NPU U3YHeHUU OPY2UX NPEOMemos:
® OlLIEHHBATh PE3yJIbTATHl BBIUMCIEHHWH MpPH pEIleHHH IIPaKTUYECKUX
3aad,
® BEINOJHATH CPABHEHHE YHCEN B PEAIbHBIX CHTYaIUsX;
® COCTaBJATh UKCJIOBBIE BBIPAKEHHS IIPHU pEIIeHUH IPAKTHYECKUX
3a/ad v 3a[1a4 U3 APYrux yaeOHBIX IIPEeIMETOB.

TosxaecTBeHHBIe NPe0Opa30BAHHUS
e BERIMOTHATE HECIOXKHBIE TPE0OpPa30BaHUs /I BEIYMCICHUS 3HAYEHUH
YHUCJIOBBIX BBIPAXEHUHN, COAEpKAIIMX CTEIEHH C HATYPaJbHBIM II0KazaTeleM,
CTEIEeHHU C LEJIBIM OTPUIATE/IbHBIM II0Ka3aTETIEM;
® BEBINOJHATH HECIOXHBIE IIpeoOpa3oBaHUs IENbIX BBIPAKEHUH:
PacKpBIBATH CKOOKH, IPUBOIUTE II0JO0HBIE ClIaraeMble;
® MHCIIONB30BaTh (OPMYJIBI COKPAIIEHHOr0 yMHOXeHHs (KBaapaT
CYMMBEI, KBAIPAaT Pa3sHOCTH, PA3HOCTh KBaJAPaTOB) IJI YIIPOLIEHUS BEIUMCICHHM
3HAYEHUH BLIpaXKEHUH,
® BBHINIOJHATH  HECIOXKHBIE  IpeoOpasoBaHusi  ApoOHO-THHEHHBIX
BBIPKECHUI U BEIPAKEHUN C KBaJPAaTHEIMU KOPHAMHU.
B noscednesHoii oCU3HU U NPU U3YUEHUU OpY2UX NPEOMEMOE:
® TIOHMMAaTh CMBICII 3alMCH YKCIIa B CTAHIaPTHOM BUIIE;
e onepupoBaTh Ha 0a30BOM ypOBHE IIOHATHEM «CTaHIapTHas 3aMHCh
qHcIan.

YpaBHeHHs H HEPABEHCTBA
e OmnepupoBaTh Ha 6a30BOM YpOBHE NMOHSATUSMHU: PABEHCTBO, YHUCIOBOE
PaBEHCTBO, ypaBHEHWE, KOPEHb YPaBHEHMs, PEIIEeHHE ypaBHEHHs, YHCIIOBOE
HEpaBeHCTBO, HEPABEHCTBO, PEIICHUE HEPABEHCTBRA,
e [IPOBEPSTH CIIPABEIJIMBOCTE YACIOBLIX PABEHCTB H HEPABEHCTB;




e pemath JWHEHHbIE HEPaBEHCTBA M  HECIOXKHBIE HEPaBEHCTBA,
CBOIAIIMECS K TUHEHHBIM;

® TIPOBEpATH, SABIAETCA JU JAaHHOE YHCIO pElIeHWeM YpaBHEHHS
(HepaBeHCTBA);

e pemaTh KBaIpaTHbIE YpaBHEHHS MO (opMmyrne KOpHeH KBaapaTHOIO
ypaBHEHHUS;

e 1300paxaTh pelIeHUs HEPABEHCTB Ha YU CIIOBOM IIPSIMOM.

B noecednesHoll HCU3HU U NpU U3YHEeHUYU Opy2ux npeomemos.

® COCTaBJIATH W pelllaTh JUHEWHBble ypaBHEHHS INPU pELICHUM 3a1ad,

BO3HHMKAIOIUX B IPYTHX Y4eOHBIX IIpeIMeTax.

DYHKIHH
¢ HaxonuTs 3HaueHne QYHKIUYU 110 33JaHHOMY 3HAYEHHUIO apIryMeHTa,;

® HAXONUTh 3HAYEHHE apryMeHTa M0 3aJaHHOMY 3Ha4eHHIO (QYHKIHHU B
HECJIOKHBIX CHTYalHsIX;

® OIpEeNeNITh IOJIOXKEHHEe TOUKH 10 €€ KOOpAMHATaM, KOOPIWHATEI
TOYKH 10 €& TIOJIOKEHUIO Ha KOOPAMHATHOM III0CKOCTH;

e 10 rpaQuKy HaxOJUTh O0JACTh ONpefeNeHts], MHOKECTBO 3HAYEHHUH,
HyIH QYHKIMH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA, IIPOMEXYTKH BO3PACTAHHUA U
yOBIBaHuS, HAUOONbIee U HAUMEHbIIee 3HaYeHU (QYHKIIHY;

® CTPOUTH rpaduK IMHEHHOH QYHKIWH;

® IIPOBEpATH, SBISETCS JM JaHHBIH TIpaduk TpadHKOM 3aJaHHOM
GyHKkuuE (MHENHOM, KBaApaTU4HO, 0OpaTHOH MPONOPIHOHATBHOCTH );

e ompemensTs  NpUOMMOKEHHBIE  3HAYEHHWA  KOOPAMHAT  TOYKH
nepecedeHust rpaduKoB QyHKIHH;

B nosceonesHol a#cusHu U npu usyueHuu opyeux npeomemos.

® HCIIOIB30BaTh I'paUKU pEasbHBIX NIPOLIECCOB U 3aBUCHMOCTEM I
ompejeieHdss WX CBOHCTB (HambOonblue W HAHMEHBIIHE 3HAYCHHS,
IPOMEXKYTKH BO3pacCTaHWs W YObIBaHHs, O0ONAcTH IIOJNOXKHUTEIbHBIX H
OTpHIIATEILHBIX 3HAYSHUH U T.11.);

e JICIIONB30BAaThH CBOMCTBA JHHEHHONH O(yHKOHH U ee rpapuK IpH
pelIeHnHy 3a1a4 U3 IPYTruX yueOHbIX IPeIMETOB.

TexcToBbIE 3a1a9M

e CTPOWTH MOJENb YCIOBHS 3a/laud (B BHJE TaOIHUIIBI, CXEMbI, PHCYHKA
WJIA YpaBHEHH), B KOTOPOH NaHBI 3HA4EHHUS JBYX U3 TPEX B3aMMOCBS3aHHBIX
BEJIMYHH, C IIEJIbIO [IOMCKA PEIICHU 3a0a4u;

e OCYIIECTBISTH CIOCOO TOMCKa pelleHus 3aJa4dd, B KOTOPOM
pacCyKJIeHHE CTPOHUTCS OT YCIOBUS K TpeOOBaHHIO HIM OT TpeOOoBaHUS K
YCIIOBHIO;

® COCTaBJIATH IUIAH PELIeHNs 3a1auH;

e BLIJIENITH 3TAIB] PEIIeHUs 3a/1a4H;

e MHTEPIIPETHPOBATh  BHIUUCIUTENbHBIE  pE3yJbTaThl B 3ajade,
HCCIIEIOBATE ITOJYyUeHHOE pellieHNe 3a1auH,




e 3HATH pa3NiuMe CKopocTell 00BbeKTa B CTOA4EH BOJIE, IPOTHB TEUEHUS
U TI0 TEUSHHIO PEKH;

e pemaTh 3agayM pasHBIX THUNOB (Ha paboTy, Ha IOKYIKHM, Ha
IBH)KEHHE), CBS3BIBAIOMIMX TPU BEIMYUHBI, BBIAEIATh OTH BEIMYMHBI H
OTHOIIEHUS MEXTY HUMU;

® HAXOIUTh IPOLEHT OT YHCIIa, YUCIIO 110 MIPOLEHTY OT HEro, HaXOIUTh
MPOLEHTHOE CHI)KEHHUE UIIH ITPOLIEHTHOE ITOBBIIIIEHUE BEJIMYMHBI,

® pelIaTh HECIIOXKHEIE JIOTHIECKHE 3alaui METOJIOM PACCyKISHHH.

B nosceonegroli sicusHu u npu usyueHuu Opy2ux npeomemos:
e BEHIIBHIaTh THIIOTE3] O BO3MOXHBIX MpEAENbHBIX 3HAYEHHSIX

MCKOMEBIX B 33/1aue BeJIMYMH (JeNaTh IPUKUIKY ).
IO 'rEOMETPUH

I'eomerpuyeckne purypsl

e OmnepupoBate Ha 0a30BOM YpOBHE IOHSTHSAMH T'€OMETPUYECKHUX
buryp;

® W3BJIEKAThH HHGHOPMAITHIO 0 reoMeTPUIEeCKIX burypax,
IpeICTaBIEHHYIO Ha YePTe)KaxX B SBHOM BUJIE;

e TIPUMEHATH MU peleHus 3anad TreoMeTpuueckue (axTel, eciu
YCIIOBHSI UX IPUMEHEHHS 3a/1aHbI B SIBHOH QoOpMe;

® pemaTh 3aJaud Ha HaXOXKJIEHHE TEeOMETPUYECKHUX BEIMYUH II0
oOpa3iaM Ui aIropuTMaM.

B noecednesnoii dcusHu U npu usy4eHuu Opy2ux npeomemos:

® HCIIOJB30BaTh CBOHCTBA TIEeOMETPUYECKUX (Uryp i pelleHus
THIIOBBIX 3a/1a4, BO3HUKAIOIIWX B CHUTYaIllUsX IOBCEIHEBHON JXW3HH, 3adad
IPaKTUYECKOTO COJEPKaHUS.

OTHoOMIeHus

e OnepupoBark Ha 0a30BOM YpOBHE IHOHSATHSMH: PaBEHCTBO QHIYD,
paBHBIE (GUI'YPHI, PaBEHCTBO TPEYTOIBHUKOB, NapauIeIbHOCTh IPSAMBIX,
NEePIeHANKYIAPHOCTh TIPSMBIX, YIJIBl MEKIY INPAMBIMH, IEPIEHIUKYIIAD,
HaKJIOHHAs!, IPOCKIKA.

B nosceonesHoli Jcusznu u npu u3yHeHUU Opy2ux npeomemos:

® HCIIOIB30BaTh OTHOINGHHUS IS pelleHds [pocTeHImuX 3ajad,

BO3HUKAIOIIUX B pPEAbHOHN XXU3HH.
H3mepennsi 1 BLIYUCICHUS

e BrInogHATh H3MEpeHHe [JIMH, PAacCTOSHHUN, BENIUYMH YIJIOB, C
ITOMOIIBIO HHCTPYMEHTOB U H3MEpPEHUH IJIUH U yITIOB;

e IMpPUMEHSTH (GOPMYJBl IepUMeTpa, IUIOMaau U 0o0BEMa, IIIOLIaau
MTOBEPXHOCTH OTHENBHBIX MHOTOTPAHHHKOB IIPU BBIYHMCICHHSAX, KOTOa BCE
JaHHBIE UMEIOTCS B YCIIOBHH;

e TpuMeHATh Teopemy lludaropa.

B noeceonesHoll #cu3HU U RPU UZYHEHUU OPY2UX RPEOMEIO0E:



® BLIYHCIATH PACCTOSHMS HAa MECTHOCTH B CTaHNApPTHBIX CHUTyalUsX,
IUIOIIANH B TPOCTEHINHX ClIydasX, NPUMEHSTb GOpMYJBl B IIPOCTEHIIHMX
CUTYaI[HIX B IOBCEIHEBHOM YKU3HH.
I'eoMeTpuYecKHe NOCTPOEHHS
e l300paxkaTs THIOBbIE INIOCKKE QUI'YPBI U QUTYPBI B IIPOCTPAHCTBE OT
PYKH U C TIOMOIIBIO HHCTPYMEHTOB.
B noeceonegHo HcU3HU U NPU U3YUEHUU OPY2UX RPEOMENO8:
® BBINOJHATH NPOCTEHIINE TIOCTPOCHUS Ha MECTHOCTH, HEOOXOIUMEIE B
peabHOM KU3HH.
I'eomerpuyeckne npeodpaszoBaHus
e Crpouth GUrypy, CAMMETPUYHYIO AaHHON QUTYype OTHOCHTEIIBHO OCH
B TOYKH.
B noBceHeBHOH KH3HH H NPH U3YUYEHHH APYTHX IPeIMeTOB:
® DACIO3HABATH JBI)KEHHE 00BEKTOB B OKPYIKAIOIIEM MUPE;
® pAacCII03HaBATH CHMMETPUYHEIE QUTYPEI B OKPYXKAIOIIEM MHUDE.

HcTopus MaTeMaTHKH
e OmnuceBaTh OTHEIbHBIE BBIJAIOIIMECS PE3yNIbTaThl, MOJNYUYEHHBIE B
XOJI€ Pa3BUTHUSI MaTEMaTHKN KaK HAyKH;
® 3HATh MpPUMEphl MATEMATHUUYECKUX OTKPBITHM M UX aBTOPOB, B CBSA3H C
OTEYECTBEHHON U BCEMUPHON HCTOPHEN;
® [IOHMMAaTh POJIb MaTEeMaTUKU B pa3BUTUU Poccui.
MeToabl MaTeMaTHKH
e BriOupars NoaAX0 dIANA H3yIeHHBIA METO IS PEIIeHHH H3Y4EHHBIX
TUIIOB MaTeMaTHYECKUX 3a/1a4;
o [IpuBomuTh TpUMEpHl MAaTEMaTHUECKHUX  3aKOHOMEPHOCTEW B
OKpY’Karollell JeCTBUTENbHOCTH U IPOU3BENECHUSIX UCKYCCTBA.

AnredpanvecKue BbIpaMeHH s

OO6yuarmuiics HAy4YHTCH:

ONEPHPOBATH MOHATHAMH «TOXIECTBOY», «TOKIECTBEHHOE IIpeodpazoBaHue,
pelIaTh 3a1avu, cojeprKaiue OyKBeHHbIe JaHHbIe, padoTaTh ¢ (hOpMyIaMH;
ONEPHPOBATE MOHSATHEM KBAJPATHOTO KOPHS, IPUMEHSTh €0 B BHIYHCIICHUAX;
BBITIOJHATE MPeo0pa3oBaHue BRIPAKEHUH, ColeprKallliX CTEIIEHH C IeIbIMU
MOKa3aTeJsIMA U KBaJpaTHbIE KOPHU;

BEITIOJIHATE TOX/I€CTBEHHEIE IPeo0pa30BaHus palldOHAIBHEIX BEIPAXKEHUHI Ha
OCHOBE

TIpaBWIT JeHCTBUN Hal MHOTOWIEHAMH U alredpandecKuMu Ipo0sIMu;
BBITIOJTHSIT PA3I0’KeHHe MHOTOWIEHOB Ha MHOXHUTEIIH.

Obyuarowguiica ROYYUUT 03MONCHOCHLb:

BLINONIHAMb MHO20ULA208ble NPEeOOPA306AHUA PAYUOHATLHEIX 8bIPANCEHUT,
npumensis wupoxutl Habop cnocoboe

U NPUEMOB;



NPUMEHAMb MOACOeCmBeHHble NPeobpa306aHUS OIS PeuteHUs 3a0a U3 PasiuyHblx
paszoenog xKypca.

YpaBHenus

OO0yyarouiuiicss Hay4YHTCH:

pelaTh OCHOBHBIE BH/IbI PAIIMOHATIBHBIX YPABHEHUH C 0JTHOM IIEpeMEHHOI],
CHCTEMBI IBYX YPaBHEHUH C IBYMS IEPEMEHHBIMU;

IIOHMMATh ypaBHEHHE KaK BaXHEHUIITYI0 MaTeMaTHUECKYI0 MOIeNb [IJIs1 ONIMCAHUs U
U3YUEeHHS pa3HOOOPa3HbIX peabHbIX CUTYallUid, pelaTh TeKCTOBbIE 3a/1a4u
anreOpanyeckuM METO0M;

MPUMEHSTH rpa)uIecKue IPeICTaBICHUS 1JI UCCIeN0BaHNs ypaBHEHHH,
HCCIIeTOBAHUS ¥ PELISHUsS CUCTEM YPaBHEHUH C IByMS IIepEMEHHBIMH.

Obyuarowuiica nOJIyYUm 603MOMCHOCHb.

081a0emb CReYUANbHLIMU NPUEMAMU PeUleHUs YPABHEHUT U CUCINEM YPABHEHUU,
VBEPEHHO NPUMEHAMb Annapam YpagHeHUull 0N peuieHus pasHooopazHulx 3a0ay U3
MAMEMAMUKU, CMEICHBIX NPeOMemos8, NPaKMUKU,

NPUMEHAMb 2paghuieckue npeocmagienis i UCCIe008aHUA YPABHEH U, CUCIEM
ypagHeruil, cooeprcaujux bykeenHvle Koagduyuenme.

UncsioBble MHOKECTBA

Obyuamomuiics Hay4UTCH:

TTOHUMATh TEPMHUHOJIOTHIO ¥ CHMBOJIMKY, CBSI3aHHBIE C IIOHATHEM MHOXECTBA,
BBITIOJIHSITh OTIEpAlluK HaJl MHOXKECTBaMHU;

UCIT0JIB30BATh HaYaIbHBIE IPEICTABICHUS O MHOYKECTBE JEACTBUTEIBHBIX YHCEL.

Obyuarowuiica nojiy4um 603MONCHOCHb:

pazeueams npedcmasieHue 0 MHOMCeCmeax,

pazeusams npedcimasnenue 0 Yucae i YUCI08bIX CUCNEMAX OM HAMYPATbHbIX 00
OelicmeumenbHblX Yuces; 0 poau BbIYUCICHUN 8 NPAKMUKE,

pazéume u Yenybume 3HAHUSL 0 OeCAMUYHOU 3aNUCU OCUCMBUMENbHbIX

yucen (nepuoouieckue u Henepuoouieckue opoou).

DyHKUHH

OO0yuarouuiicss HAyYHTCH:

IIOHUMATh U HCIIOJIb30BaTh ()YHKIIMOHAIBHEIE TTOHSTHS, S3BIK (TEpMUHBI,
CHMBOJINYeCKHe 0003HATCHNUS);

CTPOUTE TPa(UKU 3JIeMEHTAPHBIX (DYHKIIMH, HCCIEIO0BATh CBOMCTBA YHCITOBBIX
(GYHKIMHA HA OCHOBE M3YYEHHS [MOBEIECHUS X TPa(pUKOB;

NOHHMATh (QYHKITHIO KaK BaXKHEHIITYI0 MaTEMaTHYECKyI0 MOJEIb 11 OIMCAHMA
IIPOLIECCOB ¥ SIBJIEHH OKPYKAOIIET0 MUPA, IPUMEHATh GYHKIMOHAIBHBIA A3BIK
IIs OTIMCAaHMs W HCCIIeI0OBAHUS 3aBUCHMOCTeH MeXIy HDU3MUECKUMHU BETHMINHAMH,
Obyuarowuiica ROJIYHUN 603MOHCHOCHLb.

NpoBOOUMb UCCIe008aHUs, CEA3AHHbLE C UZYYEHUEM CBOLICME QYHKYUU, € MOM
yucne ¢ UCNONb306AHUEM KOMNLIOMEPA, HA OCHO8E 2PADUKO8 U3YHeHHbIX DYHKYUL
cmpoume 6oiee CloXHCHbIE epaduKl (KYCOUHO-3A0aHHbIe, C « BLIKOLOMbIMUY
MOUKaMu U m. n.);



UCNONBL308AMb (DYHKYUOHATIbHBIE NPEOCNABNEHUA U CBOUCNEA DYHKYUI pelieHUs
MAmMeMamuyeckux 3a0ay U3 pasiuyHolx pasoenos Kypca.

I'eomerpuueckne Gurypsl

Ob6yuaromuiica Hay4UuTCA:

1) monb30BaThCs S3BIKOM [EOMETPHHU ISl ONMMCAHUA IPEIMETOB OKPYXKAFOIIErO
MHpa ¥ WX B3aUMHOTO PACIIOJIOKEHN S,

2) pacmosHaBaTh W HM300paxaTe Ha dYepTexax M PUCYHKAX T'e€OMETpHYECKHE
GbUTryphl 1 UX KOHQUTYPALIHH;

3) HaXOMWTH 3HAYEHHUS IJIAH JHHEHHBIX 3JIEMEHTOB (GUIyp M HX OTHOIIEHHS,
rpagycuyio Mepy yrioB or 0 mo 180°, mpumeHsist onpeneleHUs, CBONCTBA U
IIPU3HAKH QUTYP H HX NIEMEHTOB,

otHomeHus GUryp (paBeHcTBO, Monobue);

4) omepupoBaTh C HAUAIbHBIMH IIOHATHSMH TPUTOHOMETPHH U BBINOJIHSATH
3NIeMEeHTapHEIe oepaliy Hall GyHKIUIMH YTIIOB;

5) pelaTh 3aauu Ha JOKa3aTebCTBO, OIUPAsCh Ha H3Y4YeHHbIE CBOMCTBA QUIYp U
OTHOIIEHHWH MEXIy HUMH U IPUMEHSS H3yUYeHHbIe MeTO/bI I0Ka3aTelbCTB;

6) pelIaTh HECJIOXKHBIE 3a7aull Ha IIOCTPOEHHE, IPUMEHSS OCHOBHBIE allrOPUTMEI
TIOCTPOEHUS C TTOMOIIBIO [UPKYJIIS U TUHENHKH;

7) pelaTh nMpocTeiine MIaHUMeTPUYECKUE 3a/1a4l B IPOCTPAHCTBE.

Oodyuaroujuiica noay4um 603MOHCHOCHIb:

8) osnademv memodamu peuierus 3a0ai HA BblYUUCTEHUA U O00KA3AMENbCMEA:
MemoOOM OM NPOMUBHO20, MEMOOOM NOO0OUA, Memooom nepebopa apuanmos u
MEMOOOM 2e0MEMPULECKUX MeCH MOYeK;

9) npuobpecmu onvim NpUMeHEHUs an2ebpauULeckoz0 U MpUeOHOMEMpPULecKo20
annapama u uoet 08UNCeHUsL NP PeUieHUY 2e0MempUYecKux 3a0ay;

10) osnadems mpaduyuoHHOU CXeMOol peuteHus 3a0ay Ha NOCMPOeHUe ¢ NOMOUbIO
YUPKYISL U TUHEUKU: QHATU3, NOCMPOeHUe, 00KA3amenbCmeo U Uccie0osanue,

11) Hayuumoses pewams 3a0auu HA NOCMPOEHUE MemOOOM 2e0MEempU4ecKo20
mecma moyex u Memooom nooobus,

Harasinnasa reomerpus

Oo0yuaromuiics HAYIHTCH:

pacIio3HaBaTh HA HepTekKaX, pUCYHKaX, MOJAEISX W B OKPYKAIOIIEM MHPE IIJIOCKUE
¥ IPOCTPAHCTBEHHBIE IreOMETPHYECKHe QUTYPEL;

M3mepenue reoMeTpH4YeCKHX BeJIHYHH

Oby4yaromuiics HAYYHTCS:

1) ucronbp30BaTh CBOMCTBA M3MEPEHHUA [UIMH, ILIOIIAaNed W YIJIOB NPH PEIICHUH
3a7a49 Ha HaAXOXKIEHWEe JUIMHBI OTpe3Ka, [JIMHBI OKPYXHOCTH, IJIMHBI JYTH
OKPYXHOCTH, I'PalyCHOH MepsI

yria,

2) BBIYHCIIATH JUTAHBI JIMHEHHBIX DJJIEMEHTOB (QUIyp M MX YIJIbI, HMCIOIB3YS
(OPMYIIEl IIMHEI OKPYXXHOCTH ¥ JUIMHBI IYTU OKPYXKHOCTH, (DOPMYJIBI IJIOLIaNeH

buryp;



3) BBIYMCIATE IUIOMAH TPEYrOJbHUKOB, ITPSMOYTOIBHIKOB, IapallieorpaMMoB,
Tparmenuii, KpyroB U CEKTOPOB;

4) BBIYUCIATE [UIMHY OKPYKHOCTH, JUTMHY IYTH OKPYKHOCTH,

5) pemarh 3amadd Ha JI0Ka3aTeNbCTBO C HCIOIb30BaHUEM (GOPMYI IJIHHEI
OKPY)KHOCTH ¥ JJIMHBI TyTH OKPY>KHOCTH, GOpMYII IIomanei Quryp;

6) pemath IpakTHYeCKHe 3a7aud, CBS3aHHBIE C HAXOXKIEHUEM TeOMETPUYECKUX
BEJIMYUH (MCIIONIB3YsT TPH HEOOXOOMMOCTH CIpPAaBOYHHUKHA M TEXHUYECKHe
CpeaCTBa).

Obyuarouguiica ROJYUUM 60IMONCHOCHb:

7) evtuucname  niowaou  @uayp, CcocmagieHHulx U3 08yx unu  bonee
NPAMOY20bHUKO8, NAPATIEN02PAMMOSE, MPEY20NbHUKOS, KpY2a U CeKmopa,

8) eviuucame nrowaou MHO20)20/1bHUKOB, UCNONbB3YA OMHOULEHUSA
PABHOBENUKOCTNU U PABHOCOCIABNEHHOCTNU,

9) npuobpecmu onvim HNpuUMeHeHUs aneedpautecKozo U MpUSOHOMEmPULECKO20
annapama u uodeil OBUNCEHUA NPU peuieHuy 3a0ai HA evlYucieHue nioujaoel
MHO20Y20/1bHUKOS.

HA3mepenne reoMeTpHIeCKHX BEJIHYHH

O6yvaromuiics Hay4YHTCS:

1) HCIIOIB30BATh CBOMCTBA U3MEPEHHUS JUIMH, II0IIaAed U YIIIOB IIPH PEIIEHHUN
3a]a4 Ha HaXOXK/IeHHe IIHHEI OTPe3Ka, NJIUHbI OKPYKHOCTH, JIITHHBEI JyTH
OKpYXHOCTH, TpaJyCHOH MephI yIiia,

2) BBIYMCIIATE JUTMHEI THHEHHBIX 37IEMEHTOB QUTYp U UX YIJIbl, HCIIOIB3Y S
(OPMYIIBI IITHHBI OKPYKHOCTH H JJTHHBI JIyTH OKPY>KHOCTH, (hOpMyJIBI ILIOIIaNeN
duryp;

3) BBIYHCIATH IUIOIIAAH TPEYTOMBHUKOB, IPAMOYTOJIbHUKOB, IIapaljIelorpaMMOB,
Tparennii, KpyroB ¥ CEKTOPOB;

4) BEIYMCIIATE IJIMHY OKPY>KHOCTH, JUIMHY LYTH OKPY>KHOCTH;

5) pewraTs 3a1a4u Ha [0KA3aTENBECTBO C UCIOIb30BaHHEM (QOPMYIT ITTHHEI
OKPY)KHOCTH ¥ JJIMHBI IYyT'H OKPY)KHOCTH, (POpMYII Tnomaneii Guryp;

6) pemaTth NpakTUYecKHe 3aayul, CBSI3aHHbIE C HaX0XKIECHUEM IT'€OMETPHIECKUX
BEJTMYWH (UCTIONB3YS IPU HEOOXOAUMOCTH CIIPABOYHUKH H TEXHUYECKHE
CpencTBa).

Obyuaronjuiicsa noay4um 603MOICHOCHIb:

7) gvluucianame niowjadu uzyp, cocmasneHHvlx u3z 08yx unu bonee
NPAMOY20NbHUKO8, NAPALIEN0SPAMMOS, MPEY20NbHUKO8, Kpy2a U CEeKmopa;

8) sviuucaams NIOUAOU MHO20Y20IbHUKOS, UCHOJIb3YSA OMHOUIeHUS
PABHOBENUKOCHU U PABHOCOCHABNEHHOCU,

9) npuobpecmu onvim npuUMeHeHUa aneedbpauiecko2o u mpuzoHOMempuiecKozo
annapama u udel 08UNCEHUs. NPU peuieHUU 3a0ay Ha 6bl4UCIeHUe NIoUja0el
MHO20Y201bHUKOS.

IMporpamma oGecneunBaeT JOCTHKEHHE CJIEIYIOMIMX Pe3yJbTATOB OCBOCHHUS
o0pa3oBaTejbHOIN NPOrpaMMbl OCHOBHOI'0 0011ero oopasoBaHusi:
JHYHOCTHBIE:

1) chopMUPOBAHHOCTh OTBETCTBEHHOI'O OTHOIIIEHHUS K yUECHUIO, TOTOBHOCTE H




CIIOCOOHOCTH 00YYaroIHUXCs K CaMOpa3BUTHUIO M CaMO00pa30BaHHIO Ha OCHOBE
MOTHBAIIH K

o0yueHWIO W TIO3HAHWIO, BBIOOPY JanbHelimero oOpasoBaHuss Ha 0Oase
OPHEHTHPOBKH B MUpE

npodeccuii 1 mpodecCuoHaATBHBIX MPEIIIOYTEHHH, 0CO3HAHHOMY ITOCTPOEHHUIO
UHAWNBUAYAIbHOM 00pa3oBaTeIbHOM TPAaeKTOPHUM C YYETOM  YCTOWYHBBIX
MO3HaBaTEIbHbIX

WHTEPECOB;

2)  chOpMHPOBAHHOCTE  I[EIIOCTHOTO  MHPOBO33PEHHS, COOTBETCTBYIOIIEIO
COBpPEMEHHOMY

YPOBHIO pPa3BUTHS HAYKH U OOLLECTBEHHOH IIPaKTHKH;

3) chOpMHUPOBAHHOCTE KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIIIEHUH U
COTPYIHHUYECTBE CO CBEPCTHUKAMH, CTAPIIUMH U MIIaIIMMH, B 00pa30BaTeIbHO,
OOIIIECTBEHHO IIOJIE3HOU, yueOHO-MCCIIeN0BATENbCKONW, TBOPYECKOM H APYTHX
BHJIAX

IesITEeIbHOCTH;

4) yMeHHe SICHO, TOYHO, TPAMOTHO M3JlaraTh CBOM MBICIH B YCTHOH M IHCHMEHHOM
peun,

[OHMMATL CMEICI TTOCTABIEHHOU 3a7a4H, BHICTPauBaTh apryMeHTalHs, IIPUBOIUTh
TIPUMEpBI

U KOHTIIPUMEPEI;

5) TmpencraBieHME O MaTeMaTHYecKodl Hayke Kak cdepe HeloBe4ecKoH
IesITeNLHOCTH, 00

sTanax eé pasBUTHSA, O €€ 3HAYUMOCTH, IS pa3BUTHS LIUBUIM3ALIKY;

6) KPUTUYHOCTD MBIIIIEHHS, YMEHHE PACIIO3HATh JIOTHUECKH HEKOPPEKTHBIE
BLICKA3BIBaHUS, OTIIMYATE THIIOTE3Y OT (DAaKTOB;

7) KpeaTHBHOCTb MBIIICHNs, WHWIHATHBA, HAaXOQYHUBOCTb, aKTHBHOCTh IIPH
peleHun

anrebpanyecKux 3a1ay;

8) yMeHHe KOHTPOJHPOBATH ITPOIIecC U pe3ysIbTaT yueOHOl MaTeMaTHYeCKOM
JesITeIBHOCTH;

9) cHocoOHOCTh K 3MOLMOHAIFHOMY BOCIPHUSTHIO MaTeMaTHYeCKHX OOBEKTOB,
3aj1ad,

pelIeHHH, paccyKIeHH.

MeTanpeIMeTHBIE:

1) yMeHHMe CaMOCTOSATENBLHO IIaHMPOBATh AlbTEPHATHBHBIE IIYTH [OCTHXEHUE
1eJieu,

0CO3HAHHO BBIGUPaTh Haubolee 3 (HEKTHBHEIE CIIOCOOB! pelIeHHH y4eOHBIX 1
MO3HABATENbHBIX 3a1a4;

2) YMEHHE OCYIIECTBISITh KOHTPOJIb IO pe3ylbTaTaM M IO CIocoly medCTBUA Ha
ypOBHE

IPOM3BOJIGHOIO BHUMAHHUS ¥ BHOCHTH HEOOXOIUMBIE KOPPEKTUBEI;

3) yMeHHe afeKBaTHO OIIEHUBATE IIPABUIBHOCTH U JIM OIIHOOYHOCTD BBITIOJIHEHUS
yyeOHOM 3amauu, eé 0OBEeKTHBHYIO TPYIHOCTb M COOCTBEHHEBIE BO3MOXXHOCTH €€
pelLeHHUs;




4) oco3HaHHOE BNaJIeHUe JIOTUYECKUMH JIEHCTBUAMH OIPENEIEHHS TOHATHH,
0600IIeHHs,  YCTAaHOBJIEHUS  aHAJOTHWM,  KIacCHpHUKalWX  Ha  OCHOBE
CaMOCTOSTENTEHOTO

BbIOOpa OCHOBaHUM U KpUTEPUEB, YCTAHOBICHHS POJIOBUIOBLIX CBA3EH,

5) yMeHHe YCTaHaBIHBATh IPUYMHHO-CIENCTBEHHBIE CBA3H; CTPOUTH JIOTHYECKOE
paccyxaeHue, yMO3aKIoueHue (MHIYKTUBHOE, JEAyKTHBHOE U IO aHAJIOTWH) U
BBIBO/JIBI;

6) yMeHHe c03/1aBaTh, IPUMEHSITh U IPe0OPa30BbIBATE 3HAKOBO-CUMBOJIMYECKHAE
CpeaCTBa, MOIENH 1 CXeMBbI JUIS pellIeH!s y4eOHbIX U [T03HaBaTENbHbIX 33/1a4;

7) yMeHWe OpTaHW30BBIBaTH Yy4eOHOE COTPYAHHYECTBO M  COBMECTHYIO
NEATENBHOCTD C

YUHTENIEM U CBEPCTHUKAMHU: OTIPENETATh LeNHu, pacupeaeneHue GQyHKIUNA U poJiei
YYaCTHHKOB, B3auMojeiicTBHe W o0IIMe crocoOsl paboThl; yMeHHe paboTaTh B
rpymnme: _

HaXOIUTh OOIIMEe pelleHds M paspelnaTb KOH(QIMKTHI Ha OCHOBE COIJIACOBAHUS
TIO3ULIUH ¥

yuyeTa HHTEPECOB; CIYIIaTh NapTHEpa; (OpMyIUpOBATh, ApryMEHTHPOBAaTh H
OTCTauBaTh

CBOE MHEHHE;

8) chopmupoBaHHOCT, yueOHOW M OOIIENONb30BATEIBCKOM KOMIIETEHTHOCTH B
obnactu

HCIIONIb30BaHHUs

HH(OOPMATHOHHO-KOMMYHHUKAIIHOHHBIX

KOMITETEHTHOCTH );

9) mepBOHAYAIBHbIE TPEICTABIICHNS 00 UIeSX U O METOZax MaTeMaTHKH Kak 00
YHHUBEPCAJIHHOM SI3bIKE HAyKU U TEXHUKH, O CPEICTBE MOJEIMPOBAHHS ABJICHUH U
IIPOIIECCOB;

10)ymeHve BUAETh MATEMATHIECKYIO 3a1a4y B KOHTEKCTe IIPOOIEMHON CUTyaluu
B

IPYTUX JUCIHUIUIAHAX, B OKPY)KAIOIIeH KU3HH;

11)yMeHre HAXOAUTh B PA3JIHYHBIX HCTOYHUKAX HHOOPMALIUIO, HEOOXOAUMYIO I
pelleHns MaTeMaTH4ecKuX MpoOjieM, W THPEeICTaBIATe e€ B IOHATHOH (opMme;
[IPUHUMATh

pEllleHHs B YCIOBHUAX HEMOJHOM W M30BITOYHOH, TOYHOH M BEPOATHOCTHOH
uH(OpMAaIIHH;

12)yMeHne NOHUMATH HATISAHOCTH( DPHCYHKH, HepPTEXH, CXEMBIl M Jp.) I
WJUTFOCTPAllWK, HHTEPIPETalliH, apryMEHTAI[HH;

13)yMeHre BBIIBHTaTh THUIIOTE3bl IPH PELISHWH y4eOHBIX 3alad M IOHHUMATh
HEOOXOIMMOCTh UX IPOBEPKH;

14)yMeHne IPUMEHATh UHIYKTHBHBIE U JeIyKTUBHBIE CIIOCOOBI pacCy X ICHHH,
BHJIETh Pa3IHYHble CTpATEruy PelleHHs 3a1a4;

15)moHrManye  CYIIHOCTH  aITOPUTMHUYECKHX  IPEANHUCAHMA M YMEHHE
JIeNCTBOBATh

B COOTBETCTBHUH C MPEIOKEHHBIM aJITOPUTMOM,;

16)yMeHMe caMOCTOSTENIBHO CTABUTD LIENH, BBIOMPATh ¥ CO3/1aBATH AIrOPUTMBI IS



pemenus yueOHBIX MaTeMaTHIECKHX IpoOIeM;

17)yMeH¥e IIIAHAPOBATE U OCYIECTBIIATh A TENbHOCTD, HAlPaBICHHYIO Ha
pelleHre 3a/1a4 HCCIIeIoBaTeIbCKOro Xapakrepa.

npeaMeTHbIE:

1) ymenme paboTaTh C MaTeMaTHYECKUM TEKCTOM (CTPYKTypHpPOBaHHME,
H3BIIeUEHUE

HeoOXOANMOi HH(DOPMAILMH ), TOYHO U IPAMOTHO BBIPAXKaTh CBOU MBICIH B YCTHOMH
)51

MUCBMEHHOM pPEeYr. MPUMEHss MaTeMaTHYeCKyl0 TEPMHHOJIOTHIO M CHMBOIHKY,
JICIIONb30BaTh pAa3jMYHbIe S3BIKM MaTeMaTHKH ( CJIOBECHBIM, CHMBOIMYECKHH,
rpapuyeckuit), OOOCHOBBIBATE  CYXKIEHHS, IPOBOAMTH  KIACCH(HKAIHUIO,
JI0KA3bIBATh MaTeMaTHUYeCKUe YTBEPKIEHHS,

2) Bnasenre 6a30BOil MOHATUIHBIM aNnapaToM: HMETh MPEACTAaBICHUE O TUCIIE,

BIaJIcHHE  CHMBOJIGHBIM  SI3BIKOM  airedphl,  3HaHHE  3IIEMEHTapHbBIX
(GYHKITHOHATIBHBIX
3aBUCHMOCTEH, bopmupoBanue IIpEeCTaBIIEHUN 0 CTaTUCTHYECKHX

3aKOHOMEPHOCTSIX B

peaqbHOM MHpE M O pasiHYHBIX crocobax HMX H3ydeHwms, 00 O0COOSHHOCTAX
BEIBOJIOB U

IIPOTHO30B, HOCSIIUX BEPOATHOCTHBIN XapaKTep;

3) yMeHHe BBIIOJHATH anrebpapdeckue mpeoOpasoBaHus pPalHOHATBHBIX
BBIpAKEHUH,

IPUMEHATh WX [UIA pEHIeHHsS Y4YEOHBIX MareMaTH4eckKuxX 3amad M 3az1adq,
BO3HUKAIOLIUX B

CMEKHBIX y4eOHBIX IIPeIMETaX;

4) yMeHHe MOJIb30BATHCS MaTeMaTH4ecKuMM (GopMylaMi H CaMOCTOATENIBHO
COCTaBJIATh

hOpMyIIBI 3aBHCHMOCTEH MEXIy BEIMYMHAMH Ha OCHOBE O0OOIICHHS YaCTHBIX
CIly4aeB U

IKCIIEPUMEHTa;

5) yMeHwue penrath TUHEeHHbIe U KBaJpaTHLIE YPaBHEHNS U HEPABCHCTBA, a TAKKe
TIPHBOEMbIE K HUM ypaBHEHUS, HePaBeHCTRA, CHCTEMbI; IIPMMEHSATH Ipapueckue
IPENCTABIEHNUS I PeLIeHUs W HCCIIENOBaHKs ypaBHEHUH, HEPABEHCTB, CHCTEM,
PUMEHSTh

ToJIydeHHbIe YMEHUS ULl PEIIeHns 3a[ay U3 MaTeMaTUKH, CMEKHBIX IPEJAMETOB,
MIPaKTHKH;

6) oBNIafeHUe CHCTEMOM (YHKIMOHAIBHBIX IOHATHH, QYHKIMOHATBHBIM A3BIKOM H
CUMBOIMKOH, yMeHHe CTpOMTh rpad@uKW QYHKIMH, ONMCHIBATE HX CBOMCTBA,
HCITI0JIb30BATh

QyHKIHOHABHO-TpahHYecKie MNPENCTABIEHHs I ONKCaHHA W  aHajusa
MaTeMaTHUYeCKUX

3a[1a4 ¥ pealibHBIX 3aBHCHMOCTEH;

7) oBNajieHye OCHOBHBIMH CIIOCO0aMM TIPEACTABIICHNS 1 aHaM3a CTaTHCTUIECKIX
IaHHBIX, YMEHHs peIlaTth 3aJadyd Ha HaxOXJEeHHEe YacTOTBl M BEPOATHOCTH
CITy4YaiHBIX



COOBITHH;

8) yMeHue NPUMEHATh U3yUEHHBIE MOHATHS, PE3YIbTAThl ¥ METOABI IIP PENICHAN
3a7a4

U3 pasIMYHbIX pa3fesioB Kypca, B TOM 4YMClEe 3a/ad, HE CBOAAINIMXCA K
HEMOCPEICTBEHHOMY

IIPUMEHEHHIO U3BECTHBIX aJIMOPUTMOB.

II Conepsxanne yueOHOro npeamera

Anrebpa

Yucna

PauuoHanbHBIE YHCIA

MHOKeCTBO palroHATbHEIX duceldl. CpaBHeHHE palHOHAIBHBIX YHCEI.
JleificTBUs C palMOHATBHBIMH 4HMCIaMu. [[pedcmaenenue payuoHANbHO20 HuUcCIaA
decsamuiHou Opobuio.

HppannoHanbHble 9HCIAA

[ToHATHE WppalHOHAIEHOrO uucna. Pacmo3HaBaHue WPpPaAOHATBHBIX
yucen. llpumepsl noka3aTedbcTB B anredpe. MppannoHambHOCTH uncna2.
[Ipumenenwe B reomerpuy. CpaBHEHHE MPPAlHOHATBHBIX YHCET. MHOXKECTBO
JeACTBUTENbHBIX YHCEIL.

ToxcoecmeenHble npeodpa3o0eanus

YucnoBbie H OyKBeHHbIE BhIPAKEHUSA

Bripakenue ¢ IepeMeHHOH. 3HadeHue BoipaxeHus. IloJcraHoBKa
BBIpaKEHUH BMECTO IIepEMEHHBIX.

I{enble BoIpaskeHus

CrereHb ¢ HaTypaJbHBIM TTOKasaTeneM H eé cpoiictpa. IIpeoOpasoBanust
BEID@KEHHIH, CONEPIKALTAX CTEIIEHH C HATypallbHBIM ITOKa3aTeNIeM.

OpHouneH, MHOTrouleH. JIefiCTBHS ¢ OJHOYIEHAMH U MHOTOWICHAMHU
(clokeHwe, BBIYMTAHUE, YMHOXKeHHe). DOPMyNBl COKpPAIIEHHOTO YMHOXCHHUS:
Pa3sHOCTL KBaIpaTOB, KBAIpaT CyMMbI M pasHOCTH. PasnoxeHne MHOrodleHa Ha
MHOKHTEITH; BBIHECEHHe OOIEero MHOXHTENS 3a CKOOKH, 2pyHAuposKa,
npumerenue Gopmyn COKpAuéHHo20 YyMHOdNcenus. Keadpamueli mpéxunen,
paznoxcenue KeaOpamHo20 MpEXUNIEHa Ha MHONCUTNENU.

JIpoOHO-paliHOHAIbHBIE BbIPAKEHHS

Cremenp ¢ IedbIM HoKaszatemem. IIpeoOpazoBaHHe IpOOHO-IHHEHHBIX
BHID)KEHMIT: CIOXEHHWe, yMHOXKeHHe, JjeneHHe. AnreOpauwdeckas ApoOb.
JlomycTUMbIE 3HA4YeHWs MEPeMEHHBIX B IPOOHO-PANHOHATBHBIX BBIPAKEHHAX.
Coxkparenue anredpandeckux npobeit. IIpuBenenue anrebpamdeckux Jpobed K
ofmeMy 3HaMeHareno. JleWCTBHA C anreOpamdecKuMH JIPOOSME: CIIOXKEHHE,
BbIUHTAHWE, YMHOXEHUE, JeNICHHEe, BO3BEIEHNE B CTEIICHb.

[IpeoGpazoBaHue BEIPAKEHNH, COICPIKAIIUX 3HAK MOYJIS.

KBaapaTHble KOpHH

Apudmerndecknuit KsagpaTHBIH KopeHb. IIpeoOpaszoBarue BBIpaXKEHUH,
colepKalliX KBaJpaTHble KOPHM: YMHOXEHHE, NeleHNe, BBIHECEHUE MHOKHUTEILT
M3-TI0]] 3HaKa KOPHS, BHECEHIEe MHOKHUTEIIS IIO]T 3HAK KOPHSL.



Ypasenenua u nepagercmea

PagencrBa

Yucrnosoe paseHcTBo. CBoiicTBa UYHCIOBBIX paBeHCTB. PaBeHCTBO ¢
IIepEeMEHHOH.

YpaBHeHus

[lonste ypaBHeHMss ¥ KOpHS ypaBHeHus. llpencrasnenume o
PABHOCHUIBHOCTH ypaBHeHud. OOmacTb ompeleneHds ypaBHeHus (oOmacTsb
JIOITYCTHMBIX 3HAUeHU U IEpEeMEHHOH ).

JIuHeliHOEe ypaBHEHHE H €r'0 KOPHH

Pemenne nWHEHHBIX YpaBHEHUH. Jlunennoe ypaeHmenue ¢ napamempom.
Konuvecmso kopHell nunelnozo ypasHenus. Peutenue nuueliHelx ypagHeHui ¢
napamempom.

KBaapaTHoe ypaBHeHHEe H er0 KOPHHU

KBagpaTHele ~ ypaBHEHUS. Hemomaele  kBampaTHble — ypaBHEHHS.
JIUCKpUMHHAHT KBaJpaTHOro ypaBHeHHs. DopMyna KOpHEH KBaJpaTHOTO
ypaBuenusi. Teopema Buema. Teopema, obpamnas meopeme Buema. Pemenue
KBaJPaTHBIX YpaBHEHWH: HCIIONB30BaHME (DOPMYJIBI Ul HaXOXIECHHs KODHEH,
epaguueckuii Memoo peuieHus, pasiodicerue Ha MHodcumenu, nodbop xKopHeu c
ucnonvzoeanuem meopemovl Buema. Konuvecmeo xopHeii K6a0pamnoz20 ypasHeH s
8 3a8uUcUMoOcCmu om e20 OUCKpUMUHAHma. buksadpamuvle ypasHeHus. YpasHenus,
c800UMbLE K TUHEUHbIM U K8aopamHbim. KeaopamHbie ypasHeHUs ¢ napamempom.

JApoOHo-pauHoHaNbHBIE YPABHEHHS

Pemenne mpocreifmmux ApoOHO-TMHEHHBIX ypaBHeHHH. Peutexue OpobHo-
PAYUOHATIbHBIX YPAGHEHU.

Memoowl pewienus ypasneHnuii: memoovl pPagHOCUTLHBIX NpPeobpasoeaHul,
MemooO 3aMmeHvl nepemenHol, 2paguueckuil memod. Hcnonvzosanue ce0ticme
@DYHKYUL NpU peulenul YpasHeHUI.

Ipocmeriuue uppayuonanehvle ypasrenua euoa | f(x)=a, || f(x)=yg(x) .

CucreMbl ypaBHEHHH

VpaBHeHHe ¢ JABYMs II€peMEHHBIMH. JIMHeliHOe ypaBHEHHE C IBYMS
niepeMeHHbIME. [Ipamasn kax epaguieckan unmepnpemayus JUHeuHo20 ypagHeHus
¢ 08YMA nepemMeHHbIMU.

[ToHsTHE CHCTEMBI YpaBHEHUH. PellieHne cucTeMbl ypaBHEHHH.

MeTomBl pelreHus CHCTEM JIMHEHHBIX ypaBHEHHUH C JByMs I€PEMEHHBIMU:
epaghuieckuli Memoo, Memoo CA0HCEHUS, METOJI TIOJICTAHOBKH.

Cucmembl TUHENHBIX YPABHEHUL C NAPAMEMPOM.

HepaBencrsa

Yucnossle HepaseHcTBa. CBolicTBa YMCIIOBBIX HepaBeHCTB. IIpoBepka
CIIpaBeIMBOCTH HEPABEHCTB IIPH 3aaHHbBIX 3HAUEHUAX MEPEMEHHBIX.

Hepagenctso ¢ nepemennoii. CTporue u HecTporue HepaseHcTa. Qbnacme
onpedenenus HepaseHcmea (061acmb QONYCIMUMbIX 3HAYEHUTL NePEeMEHHOU).,

Pernenue nuHeldHBIX HEPABEHCTB.



Keaopamnoe mnepasencmeo u e2o peuienus. Pewenue keadpammoix
HepaseHcms. UCHONb306AHUE CBOUCME U 2padura KeadpamuyHol @yHKYUl,
MEMOO UHMEPBANIO8. 3anUch peuieHis KeaopamHo20 HepageHcmaa.

DyHKYUU

Ilonsitne GyHKIHH

JlekapToBBl KOOPAMHATHI Ha MI0OCKOCTH. POpMUPOBAaHUE IIPENCTABICHUH O
METaNpeMETHOM TMOHATHH «KOOpAMHATh». CrnocoObl 3anaHus (QYHKLIMM:
AHATMTAYCCKHM, rpapuueckudd, Ttabmuuneld. ['papuxk dyakuuu. I[Ipumepsr
(QYHKIHUH, TONy4aeMbIX B IIPOLECCE MCCIeNOBaHUs pa3IUYHbIX peabHbIX
MPOLIECCOB U pelleHus 3a1ad. 3HaueHue QyHKIuU B Touke. CBOWCTBA (YHKITHIA:
o0nacTe  ompeAeneHus, MHOXKECTBO  3HAUYeHUH, HYyIH,  IIPOMEXYTKH
3HAKOTIOCTOSIHCTBA,  YEMHOCHb/HeYEMHOCMb, TIPOMEXKYTKH BO3pacTaHusA U
yOBIBaHUs, HAanOOIblIIee U HauMeHblIee 3HaYeHns. Mcenenopanue yHknuu mo eé
rpaduKy.

Ilpeocmasnenue 06 acumnmomax.

Henpepvignocmo gpynxyuu. Kycouno sadannvie GyHkyuu.

JIuneiinas gpyHkuus

CpoiicTBa 1 rpaduk JIuHeHHOH QYHKIMU. YTIOBOH KOA(QOHUIHUEHT IpAMOH.
Pacnonoxenue rpaduxa JuHEeHHON (YHKIHM B 3aBUCHUMOCTH OT €€ YIIIOBOTIO
Koa(dunrenta ¥ cBobomHoro uneHa. HaxoscoeHue koagh@uyueHmos nuHeuHoU
GYHKYUYU 1O 3A0AHHBIM YCIOBUAM: NPOX0XHCOeHUe NPpAMOU yepe3 06e MOUKU C
3Q0AHHBIMU KOOPOUHAMAMYU, NPOXONHCOeHUe HNPAMOU Hepe3 OaHHYI0 MOUKY U
napannenbHou OaHHOU NPAMOII.

Kpaaparuunas pyHKnus

CpoiictBa u rpaduk KBagpaTWyHOi QyHKIuH (mapabona). [locmpoenue
epaguxa xkeadpamuunoi Gyukyuu no moykam. HaxoxneHue Hylel KBaIpaTH4YHOH
OYHKIIMM,  MHOMCecmsa  3HAYEHUU,  NPOMEICYMKOE8  3HAKONOCMOSHCMEA,
NPOMENHCYMKO8 MOHOMOHHOCTU.

O6paTHasi NPpONOPUHOHATBHOCTH

" k k
CroiictBa Qynkiun y=—7y = —. ['unepboia.
X x

I'paguxu ¢ynkuuii. Ilpeobpazosanue zpagpuxa GyHkyuu y=f(x) on4
nocmpoenus epaguxos Gyukyuil 6uoa y = af (kx+b)+c.

y=+x, y=|x.

I'pagpuxu yrxyuil y=a+ ,
x+b

Pewenue mexkcmosolx 3a0ay

3ajgaum Ha Bce apudmMeTHUECKHE 1eHCTBUA

Penrenre TEKCTOBBIX 3alad apu(pMeTHuecKUM crocobom. Mcmomab3oBaHue
Ta0JIHII, CXEM, YepTeKeH, APYTUX CPEACTB MPeACTaBIeHU JaHHBIX IIPH pelleHUuH
3a71a4H.

3amauun Ha ABHKeHHe, paboTy H MIOKYNKH



AHanu3 BO3MOXHBIX CHTYaI[H# B3aUMHOTO PaCIOJIOKEHUS 00BEKTOB IIPH UX
IBMIKEHHH, COOTHOIIEHH 00bEMOB BHITOIHIEMBIX PabOT IIPH COBMECTHOI pabore.

3agauu HA YaCTH, J0JIH, NPOLEHTHI

Pemienye 3a7auy Ha HAXOXACHHE 4YacTH 4YHUCIAa W 4YHUCJa 110 €ro YacTH.
Pemrenue 3ama4y Ha MPOIEHTH! W JNOiaH. [IpuMeHeHHe NpONOPLUHA IIPH PEIICHHH
3amad.

Jlornyeckue 3agaun

Pemenne noruueckux 3anad. PeuieHue nozudeckux 3a0ai ¢ HNOMOUIbIO
epaghos, madbnuy.

OcHOBHBIE METOAbI pelIeHHs TeKCTOBBIX 3aJay: apu(QMEeTUYECKHH,
anrebpawyeckuii, nepebop BapuaHTOB. [lepsuunvie npedcmasnenus o Opyaux
Memodax peuterus 3a0ay (2eomempuieckue u spaguieckue memoost).

CraTHCTHKA U TEOPHs BEPOATHOCTEH

CraTtucTHKa

TabnvuyHoe u rpaduyecKkoe TIPeINCTaBIeHHE [AaHHBIX, CTONOYATBIE U
KPYrOBBIE JAWarpamMmbl, TpaduKu, NPUMEHEHHE JAuarpaMM H TpadUKOB U
ONMCAHUS 33aBHCHMOCTEH pealbHBIX BENHYMH, H3BJICYeHHEe HHQOPMAIMU H3
tTabiuul, auarpaMM ¥ rpadukoB. OnucaTelnpHBIE CTAaTHCTHYECKHE IMOKAa3aTeNld
4UCIOBEIX HabopoB: cpenHee apudMeTHUECKOe, MeduaHa, Hauboybliee H
HarMeHbIllee 3HaueHus. Mepsl pacCeHBaHUs: pasMax, QUCHepCls U CIAaHOapmHoe
OMKAOHEeHUe.

CnyuaiiHas W3MEHYHBOCTH. VI3MEHUYMBOCTb IpU U3MepeHHAX. Peuaroujue
npasuna. 3aKkoHOMepHOCMU 8 USMEHYUBIX BENULUHAX.

Cay4aiiHble cOOBITHSA

CirydaiiHbIe OTBITHI (9KCIICPHMEHTHI), dIeMEHTapHble CIydalHble COOBITHS
(ucxomer). BepostHocTH snmeMeHTapHBIX COObITHHA. COOBITHS B CIy4aiHBIX
SKCIIEpUMEHTAX ¥ ONarompHsSTCTBYIOIINE 3eMeHTapHble cOObITHs. BeposTHOCTH
cay4aiHBIX coObITHiL. ONBITH ¢ PABHOBO3MOKHBIMH 3JI€MEHTapHBIMU COOBITHAMHA.
Kiaccuueckne BepOSTHOCTHBIE OIBITBI C HKCIIONb30BAaHHEM MOHET, KyOHKOB.
IIpedcmasnenue cobvimuii ¢ nomoupio ouazpamm inepa. IIpomueononoichvie
cobuimus, obvedunenue u nepeceueHue cobblMU. Cnyuatineisi  v160p.
Ilpedcmaenenue oxcnepumenma 6 6ude oOepesa. Heszasucumvie coOvimus.
Vmnoocenue eeposmuocmeri Hezagucumuix  cobvimuii. Ilocnedosamenvhoie
He3agucumole ucnvimarus. IIpefcTaBiIeHie 0 He3aBUCHMBIX COOBITHAX B JKU3HH.

Dniemernmol KOMOUHAMOPUKU

IIpasuno ymmuooscenus, nepecmanogku. Couemanus U YUcio COUemanui,
@opmyna uucna couemanuil. Tpeyeonsnux Ilackans. Onvimel ¢ 60LbUIUM HUCIOM
PABHOBO3MOMNCHBIX  IeMEHMAPHbIX  cobbimuil. Buiuucnenue eeposmuocmel 6
ONBLMAX ¢ NPUMEHEHUEM KOMOUHAMOPHBIX OpMYII.

Cnyuaiinble enuuHbl
3Hakomcmeo co CayHanHblMU 6eNULUHAMYU HA NPUMEPAX KOHEUHbIX OUCKDEMHBIX
cnyuaiineix eenuyun. Pacnpedenenue seposmuocmei. Mamemamuueckoe
oocudanue. Ceoticmea mamemamuieckoz2o oxcuoanus. Ilonamue o 3axone
Gonvwux wucen. Hzmepenue eeposmuocmei. Ilpumenenue 3akona 601vuiux yucen



8 COYUON02UYU, CMPAXOBAHUL, 8 3dpa600xpaHeHuu, obecneyenuu bezonacHocmu
HaceleHUsA 6 upes'ebwaﬁﬂbrx cumyayusiax

I'eomeTpus

I'eomerpudeckue GUrypsl

@urypsl B reoMeTpHH B OKPY:KalolleM MUpe

I'eomeTpuueckas durypa. @opMHpOBaHUE IIpeICTaBICHUH 0
MeTaIpeIMEeTHOM MOHATHH «DUTYpay.

Toyka, JMHHS, OTPE30K, IpsAMas, Iyd4, JOMaHas, IUIOCKOCTh, YIOI,
GucceKkTprca yria i e€ cBoHcTBa, BUIbI YIIIOB, MHOTOYTOJIBHUKH, KPYT.

OceBas cuMMeTpus reomerpudeckux ¢uryp. LlenTpansHas CHMMETpPHA
reOMETPUIECKUX QUTyP.

MHOroyroJibHUKH

MHOroyronsHUK, €ro 9JeMEeHTBl W ero CBoHcTBa. PacrosHaBaHue
HEKOTOPBEIX MHOTOYI'OJIBHUKOB. Buinykavie u Hegvinykivie MHO20Y20NbHUKU.
[TpaBuIbHEIE MHOIOYTOJIbHHKH.

Tpeyronsuuku. BsicoTa, MenuaHa, OuccekTpuca, CpPeIHAA  JHMHUA
TPEyTOIbHUKA.

Yethipéxyronsuukn. [lapamresorpaMM, pom6, MpsIMOYTONBHHK, KBaapar,
Tpanelsi, pasHoOenpenHas Tpanenus. CBoiCTBa ¥ NPU3HAKY ITapajyiesorpaMma,
pom0a, IpsMOYroJIbHHKA, KBaJpaTa.

PaBenctBo Qpuryp

CsolicTBa paBHBIX TPEYroNbHUKOB. [Ipr3HaKu paBeHCTBa TPEYTr 0JIbHHKOB.

IMapanie1bHOCTE NPAMBIX

IIpy3HaKK U CBOWCTBA IApajlIelbHbIX NPSMbIX. AKCUOMA NAPANIENbHOCTNU
Eexnuoa. Teopema @aneca.

IepnenauKyasipHbIe NPAMbIE

[Ipsmoit yron. IlepmeHamkynssp X mpamod. HakioHHas, IPOCKIHSL.
CepenuHHBIA  nepreHIuKyaip K  orpesky. Ceoucmea u  npusHaxu
nepreHOUKYIAPHOCHIU.

IHogoone

TTponmopuuoHaIbHEE 0Tpe3kd, moxobue ¢uryp. TlomobHse TpeyroIbHUKH.
[Tpu3HaKy Mo00Hs.

H3mepenusi 4 BBIMHCIEHUS

BenuyuHbI

[Monstre o TIJIOMANM IUIOCKOW (urypsl u e€ cBolicTBax. I3mepeHue
ronanei. EnuHUIB! H3MEPEHMS IIIOIIAIH.

[Ipencrapienue 06 06bEMe U ero ceoiicTBax. M3mepernue o0béMa. EXVHALIBI
U3MepeHus: 00bEMOB.

HM3mepeHns H BbIYMHCIEHUSA

VHCTpYMEHTHI ISl M3MEPEHHH M IOCTPOEHMit; H3MEPeHHe W BBIYUCIICHHE
yrnos, jmuH (paccrosiHEE), miomaned. @opMynbl IUIOMANH TPEYroNbHHUKA,



IapajulelorpaMMa U ero 4acTHBIX BHI0B. CpaBHEHME M BBIYUCIICHME ILIONIaEH.
Teopema [Tudaropa.

Paccrosnus

Paccrosiaue Mex 1y ToukaMu. PaccTossHEe OT TOYKH [0 MPSMOK.

I'eoMeTpHYecKHe NOCTPOECHHS

['eoMeTpUYecKre TOCTPOSHUS NI UILIIOCTPALlMd CBOMCTB I'€OMETPHYECKHX
uryp.

WHCTpyMEeHTBI  [Uisi  IIOCTPOEHWH: [HMPKYNb, JHWHEWKa, YTOJIbHHK.
IIpocmetiuiue nocmpoenuss yupkynem u AUHeNKOU. NocmpoeHue Ouccexmpucol
yena, nepneHOuUKyIapa K NpAMou, yena, pasHo2o OaHHOMY,

Ilocmpoenue mpeyzoneHUK08 N0 Mpém CMOPOHAM, 08YM CMOPOHAM U Y2ILy
MeNHCOY HUMU, CIMOPOHE U O8YM NPUNEHCAUJUM K HEell Y2NaM.

Henenue ompeska 6 oannom omuouteruu. Ilododue.

I'eomeTpHuecKkue npeodpa3oBaHHs

IIpeodpasoBanus

[Toustue npeobpazosanus. [IpencTaBieHue 0 METanpeIMETHOM TMOHATHH
«1peobpazoBaHue».

HcTopusi MaTeMaTHKH

BoszHuxHo6enue mamemamuxy KaKk Hayku, smanvt eé pasgumus. OcHoeHbie
pasdenvt mamemamuxy. Buloarowuecs mamemamuxu u ux 6KIA0 6 pa3sumue
HAYKU.

llosenenue  memooa KOOpOUuHam, NO3B80JIAIOULE20 nepegoouns
ceomempuyeckue obvexmol Ha A3vik ancebpul. [losenenue epaguxos GyHkyuu. P.
Hexapm, I1. @epma. [Ipumepnl pasnuynsix cucmem KOOpOUHAM.

Om 3zemnedenus x 2eomempuu. Iugazop u ezo wxona. Panec, Apxumeo.
ITnamon u Apucmomens. [locmpoenue nNpasunbHbIX MHO20Y20MbHUKOE. Tpuccekyus
yena. Keadpamypa xpyza. Yoeoenue xyba. Hecmopus wucia m. 3o10moe ceyenue.
«Hauana» Eexnuoa. JI Duinep, H.H.Jlobauesckuu. Hcmopus namozo nocmynama.

Teomempus ~ u  uckyccmeo.  Ieomempuueckue  3aKOHOMEPHOCHU
OKDYAHCAIOUE20 MUPQ.

Ponv  poccuiickux — yuénvlx 6  paseumuu  mamemamuxu. J1LOinep.
H.H Jlobauesckuii, I1.JI. Yebviues, C. Kosanesckasn, A.H.Konmozopos.

Mamemamuka e passumuu Poccuu: [lemp [, wixona mamemamuyeckux u
Hasuzaykux Hayk, paseumue poccuiickozo ¢roma, A.H.Kpwinos. Kocmuueckas
npozpamma u M.B. Kenoviut.



III. TemaTHyeckui nmjaaH

Kou-
BO
Nem\m | Pasgea Tema ypoka 4acoB
[ToBTOpEHME
HU3y4eHHOTo B 7
1 -4 |xmacce (5 4.) [ToBTOpeHue 4
BxonmHas KOHTpoJbHas pabora 1
Anrebpanyeckue
6 -7 | mpobu (27 4.) OCHOBHBIE TOHATHSA 2
OcHoBHOE CBOMCTBO anredpandecKoi
g -10 npobu 3
CrokeHre U BBIYUTAHUE allreOpandecKux
11 -13 npobeil ¢ OIMHAKOBBIMHA 3HAMEHATEsIMH | 3
CroXeHHe W BEIYHTAHHE aNreOpanyecKux
14 -18 Jipo0Oeli ¢ pa3HbIMH 3HaMEHATEIIMH 5
19 KonTpomsHas padbora Ne 1 1
VMHOXEHUE U JIeJIeHre alredpandeckux
20 -21 TpoOeH. 2
22 -23 Bo3Bsenenre npolu B cTENEHb 2
[IpeobpazoBanue panroHAIbHbBIX
24 -26 BBIpKEHUH 3
[TepBBIe IpeACTABIIEHUS O PEIIEHUH
27 -29 palOHAIbHBIX YPaBHEHUNI S
CreleHb C OTPULATEILHBIM LETBIM
30 -31 noKaszaTeleM 2
32 KonTponbHas pabora No 2 1
OynkEs y =VX.
CaoiicTBa
KBaJpaTHOTO KOPHs
33 -34 |(234.) PanmonaneHEIE YHUCIa 2
IToHsaTHE KBaIPATHOTO KOPHS U3
35 -37 HEOTPHLATEILHOI0 YHCIa 3
38 -39 WpparnuoHaabHble YUCiIa 2
40 -41 MHO0KeCTBO NEHCTBUTENLHBIX YHCEN 2
42 -43 dyuxms y = \V/x, ee CBOWCTBA U rpaduk 2
44 -46 CaolicTBa KBaApATHBIX KOpHEH 3
IIpeoOpazoBaHue BBIPAKEHUH,
COIEPIKAIIX OTIEPAIIUIO U3BJICUEHHUST
47 -50 KBaJPaTHOIO KOPHS 4
51 KonTtponsras padota Ne 3 1
Moy b NeCTBUTEIBFHOTO Yica, Tpaduk
52 -55 byHKIIH y = [X| 4




KBagparnunas
byHkua. OyHKIHS

56 -58 |y=x/x(224.) @yHKIMS Y = KX, ee CBOHCTBa U rpauk 3
59 -61 OyHKIUA ¥ = K/X, ee CBOMCTBa U rpahuk 3
62 KontponsHas pabota Ne 4 i
Kak nocrpouts rpadpuk Gyskuuu y = f(x
+ t), eci u3BecTeH rpapuk QysHkmun y = f
63 -65 (x) ‘ 3
Kax noctpouts rpaduk dynknun y = f (x
)+ m, ecny u3BecTeH rpaduk GYHKIHN y =
66 -67 f(x) 2
Kak moctpouts rpadux Gpyskmun y = f (x
+ t) + m, ecniu u3BecTeH rpaduK QYHKINH
68 -70 y=1T(x) 3
@OyHKIUA y = ax? + bx + ¢, ee cBoiicTBa U
71 -74 rpadux 4
I'padmyeckoe perieHne KBaapaTHBIX
75 -76 ypaBHEHUHI 2
77 KonTponbHas pabora No 5 1
KsanparHsie
78 -79 |ypaBHenus (21 4.) | OCHOBHBIE TOHSTHS 2
80 -82 @DopMyJIbl KOpHEH KBaJpaTHBIX ypaBHEHHH | 3
83 -85 PanmonanbHble ypaBHeHUS 3
PanuonaneHblie ypaBHEHHS Kak
MaTeMaTHYeCKHE MOJEIH pealbHbIX
86 -89 CUTyalui A
Eme omra popmyna kopHeH KBaapaTHOTO
90 -91 ypaBHEHH 2
Teopema Buera. Paznoxkenue kBagpaTHoro
92 -94 Tpex4JieHa Ha JMHEHHbIe MHOKHUTENN 3
95 KontponrHas pabota Ne 6 1
96 -98 HppanuoHanbHble ypaBHEHHUS 3
99 101 | Hepasenctra (15 u.) | CBOlCTBa YACIIOBBIX HEPABEHCTB 3
- Hccnenosanue QyHKIIHH Ha
102 104 MOHOTOHHOCTD 3
105 106 Pemenve MTMHEHHBIX HEPABEHCTB 2
107 109 Permenve kBaipaTHBIX HEPABEHCTB 3
110 KonTtponsnas padorta Ne 7 1
- [TpubnmxeHHbIe 3HaAUSHUS
111 112 NEeHCTBUTEIBLHEBIX YHCE] 2

113

CTaH)IapTHI:If"I BHJ [TOJIOXKHUTEJIBHOTO YU CIIa




115

DJIeMEHTEI
KoMOuHaTOpuKu (12

114 q.) [Tepebop BapuaHTOB. [lepeBO BapuaHTOB 2
116 117 [Tpocreitmne KoMOWHATOPHBIE 3aa4l 2
- Opranu30BaHHbIi epedop BapHaHTOB.
118 119 IIpocreiille BEpPOATHOCTHBIE 3a1a4U 2
- JepeBo BapuanToB. [IpocTeiimue
120 122 BEPOSITHOCTHBIE 3aJ1a4H 3
- ITpocreiine KOMOUHATOPHBIE U
123 125 BEPOATHOCTHBIE 3303491 3
- O6obmaromiee
126 131 | mostopenwue (11 4.) |IloBTOpeHue. 6
132 133 Pewenue 3amau 2
134 Wrorosas KoHTponbsHas paboTa 1
135 Pabora mag omubkamu 1
136 3aKJIFOUYUTENBLHOE 3aHsITHE 1
- YeThIpexyrolbHUKH
137 138 | (14 4.) MHOroyronbHUKH. YeTEIpeXyTOIbHUK 2
139 141 [Tapannemorpamm 3
142 144 Tpanenus 3
145 148 IIpssmoyromeauk. Pom6. Keanpart.
149 Pemenue 3anau
150 KonTponsnas pabora Nel
- [Tnomans Guryp (14
151 152 |4.) [Inomans MHOrOyroabHUKA 2
153 154 [Inomaas napajuienaorpaMma 2
155 156 [Inomans TpeyrojbHUKa 2
157 158 ITnomanps Tpanenuu 2
159 161 Teopema [Tugaropa 3
162 163 Pemenue 3anau 2
164 Kontponsnas pabota No2 1
[Tomobmne
- TpeyronbHUKoB (19
165 166 |4.) OmpejeneHre MOJOOHBIX TPEYTONBHUKOB | 2




167 168 1 IIpusnak nogobus TpeyroTbHIKOB
169 170 2 ITpu3sHak o00us TPEYTONLHHUKOR
171 3 IlpusHak nono6us TpeyroJbHHKOB
172 KonTponsHas pabora No3
173 174 Cpenusist TUHAS TPEYTOJIBHUKA
[IponopuroHaIBHBIE OTPE3KH B
- IPSIMOYTOJIBHOM TPEYTOJIbHUKE B
175 177 [IPSIMOYIOJIBHOM TPEYTOJIbHUKE
IIpakTHYecKue IPUIIOKEHHS TT0100MS
178 TPEYTOJIbHUKOB
179 O noxobun TPOU3BONEHEIX (GUTYD
- CuHYyC, KOCHHYC U TaHT€HC OCTPOro yria
180 181 [IPSMOYTOJIBHOTO TPEYroJIbHUKA
3Ha4yeHUs CHHYyca, KOCHHYCa, TaHI'eHCa
OCTPOTO yrila MPSMOYT'0JIEHOTO
182 TPEyroJIbHUKA
183 KonTposnbuas pabota Ne4
B3aumHOE pacnonoxeHue npsMoi u
184 OxpysxHOCTb (17 4.) | OKPY’KHOCTH
185 186 KacarenbHas K OKpy»KHOCTH
187 190 [lenTpasibHBIE U BIMCAHHBIE YTJIIBI
- YeTrIpe 3aMedaTenbHble TOUKH
191 193 TPEYTOJbHUKA
194 195 BruicanHas OKpy>XHOCTh
196 197 Onuca"Has OKPYKHOCTh
198 199 Pemenue 3amau
200 KonTtponbHas padbota No5
201 204 | Ilosropenue (4 4.) |IloBTopenue. Pemenue 3agau
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