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IIVTAHUPYEMBIE PE3YJIBTATDBI

MaremaTuka S 1 6 kjacc

W3ydyeHrne MareMaTWKH Ha CTYIIEHH OCHOBHOTO 0OIIero oOpa3oBaHUsi JaeT BO3MOXKHOCTH
00yJarouMCs JOCTHYb CIEAYIOIINX PE3YIbTAaTOB PA3BUTHS:

Juunocmmuule pezynomamel:

JIOJKHBI TTO3BOJIMTh y4aIIuMCs CHOpMHUPOBATH MPEJICTABICHUE O MaTeMAaTHKE Kak
4acTh OONICUYETOBEYECKON KYIbTYPhl, O 3HAYMMOCTH MAaTEMaTUKU B Pa3BUTHH
[UBUJIM3AIMM U COBPEMEHHOro OOIIEeCTBa; CPOPMUPOBATH KAUECTBA MBIILJICHHMS,
HEOOXOUMBIC JJIs AJaNTallud B COBPEMEHHOM HH()OPMAIIMOHHOM OOIIIECTRBE;
TFOTOBHOCTh M CITIOCOOHOCTH OOYYAIOIIUXCSI K CAMOPa3BUTHIO U CaMOOOPa30BaHUIO
HAa OCHOBE MOTHBAllUM K OOYYCHHIO M TO3HAHUIO; TOTOBHOCTh M CIIOCOOHOCTH
OCO3HAHHOMY BBIOOPY M IMOCTPOCHHIO JaJTbHEHINICH WHIAMBUIYAILHON TPAaeKTOPHU
oOpa3oBanus Ha 0a3e OPUEHTHUPOBKH B MHupe npodeccuii u mpodhecCHoHATbHBIX
MPEIOYTECHUH, C YYETOM YCTOMYHMBBIX TIO3HABATEIbHBIX HHTEPECOB;

pa3BUTh MOPATLHOE CO3HAHUE M KOMIIETEHTHOCTD B PEIICHUN MOPATBHBIX MPOOIEM
HAa OCHOBE JIMYHOCTHOTO BBIOOpa, (OPMHUpPOBAHWE HPABCTBEHHBIX YYBCTB H
HPABCTBCHHOT'O TIOBEJICHUS, OCO3HAHHOTO ¥ OTBETCTBEHHOTO OTHOIICHHUS K
COOCTBEHHBIM IIOCTYIIKaM ;3HAHHE OCHOBHBIX HOPM MOpaJId, HPABCTBCHHBIX,
JyXOBHBIX HJICAIOB, XPAHUMBIX B KYyJbTYpHBIX TPAJAHMIMIX HApPOIOB Poccuw,
TFOTOBHOCTh Ha MX OCHOBE K CO3HATEIBHOMY CaMOOTPAaHUYCHHUIO B IOCTYIKaX,
MOBEJCHUM,;

c(OopMHpPOBATh OTBETCTBEHHOE OTHOIICHUS K YUYCHHUIO; YBAKUTEIHLHOE OTHOILICHUE
K TPYAY, HAUIMYHE ONBITA YJACTHUS B COIUATBHO 3HAYMMOM TPY/IC;

cOpMHpOBATh IEIIOCTHOE MHUPOBO33PCHUE, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO DPa3BUTHS HAyKd ¥  OOIIECTBEHHOW WPAKTHUKH, YYUTHIBAIOIIETO
COLIMAIBHOE, KYJIBTYPHOE, SI3BIKOBOE, JIYXOBHOE MHOT000pa3ue COBPEMEHHOTO
MUDA;

OCO3HAHHOE, YBKHUTEIBHOEC U JIOOpPOXKEIaTeIbHOE OTHOLICHHE K JPYroMy
YEJIOBEKY, €r0 MHCHHIO, MHPOBO33PCHHIO, KYJIbTYpE, SI3bIKY, BEepe, TPakIaHCKON
MTO3HIIMH.

TOTOBHOCTh U CIIOCOOHOCTH BECTH JHMAJIOT C IPYTHMH JIIOJBMHU H JOCTUTATh B HEM
B3aUMOTIOHMMAaHHUS |

OCBOCHHOCTH COITMAIBHBIX HOPM, MPABWII MMOBEIACHMS, pojiel U (OpM COIHATEHOM
JKU3HM B TPYIMIAax U COOOIIeCTBaX, y4yacThe B IIKOJILHOM CaMOYIpPaBIECHUU U
0OIIeCTBEHHOM YKU3HH KJIacca U IIKOJIbI,

c(hopMHUPOBATh LIEHHOCTH 3/I0POBOTO M 0€30MacHOro o0pa3a >KU3HH.

MeTanpeaMeTHbIe pe3yJbTaThI:
1. Pecynamuenvie ynueepcanvnvle yuednsle 0eiicmeus.
OO0yyaromuiicss Hay4uTCS:

CaMOCTOSITENIHO ONPENEIATH 1I€IN, 3aJaBaTh IapaMeTPbl U KPUTEPUH, 110 KOTOPBIM
MOXHO ONIpEACINTD, YTO LEJIb I[OCTI/IFHyTa;

OLICHMBATh BO3MOXKHBIE IIOCJIEJCTBUS JTOCTHXKEHHUS IIOCTaBICHHOM LE€IU B
JACATCIIBHOCTH, COOCTBEHHON KU3HU U KU3HU OKpYyXaromux J'IIO)IG?I, OCHOBBIBaACH
Ha COOOpaKEHUAX STUKU U MOpaJIy;

CTaBUTh U  (OpMyJIHpOBaTh COOCTBEHHBIE 3aJaud B  00Opa3oBaTeIbHOM
JEATENIBHOCTH U KU3HEHHBIX CUTYaIUX;

OLIEHUBATh PECYpPChl, B TOM 4YHUCJIE BpeMs U Jpyrue HeMaTepHalbHBIE PECYPCHI,
HE00XO0IMMBIE /ISl TOCTHMXKEHUS TIOCTABICHHOH 11eJH;

BI)I6I/IpaTI) OYTh OOCTHXKCHUSA LCIIHU, INIAHUPOBATH PCIICHUE ITOCTABJIICHHBIX 3a1a4,
ONTUMU3HUPYs MaTepHAIIbHBIE U HEMATEpUaJIbHbIE 3aTPaThl;

OpraHn30BBIBaTh YPGEKTHUBHBIN MOUCK PECYPCOB, HEOOXOIUMBIX JIJISi JOCTHKEHUS
IIOCTABJIEHHOW LIENH;



COTOCTABIIATh TOJYYEHHBIN pE3ynbTaT ACSATENBHOCTH C IOCTaBJIECHHON 3apaHee
LENBIO.

2. Ilo3nasamenvnvle ynugepcanphule yueonsle 0elicmeus.
BhImycKHUK Hay4UTCS:

UCKaTh W HAXOAWTHh OOOOIIEHHBIC CIOCOOBI PEIICHUS 3a1ad, B TOM YHCIE,
OCYIIECTBIISATh Pa3BEPHYTHIM WHOOPMAITMOHHBIA MOUCK M CTaBUTh HA €ro0 OCHOBE
HOBbIC (yueOHbIC U TTO3HABATEIBHBIC) 3aa4H;

KPUTUYECKH OIICHWBATh U HHTEPIPETUPOBATh MH(MOPMAIIUIO C PA3HBIX IMO3UIIUH,
pacmo3HaBath U (PMKCHUPOBATH MPOTUBOPEUUS B MH(OPMAIIMOHHBIX HCTOUHUKAX;
HCIIOJIb30BaTh Pa3IMYHbIE MOJICIIbHO-CXEMAaTUUECKUE CPEICTBA JJIs TPEACTABIICHUS
CYLIECTBEHHBIX CBSA3€H M OTHOLICHHM, a TaKKe MPOTHBOPEYM, BBISBICHHBIX B
WH(pOPMAITMOHHBIX HCTOYHHUKAX;

HaxXOJUTh M NPUBOJUTH KPUTHUYECKHME APIYMEHTHI B OTHOIIEHUU JIEUCTBHN U
CY)XJICHUWA JPYroro; CIOKOMHO W pPa3yMHO OTHOCHUTbCA K KPUTHYECKUM
3aMEYaHUsIM B OTHOIICHHH COOCTBEHHOTO CYXACHHS, pacCMaTpUBaTh HUX Kak
pecypc cOOCTBEHHOTO Pa3BUTHS,

BBIXOJIUTh 32 PaMKU Y4YEOHOro MpeIMeTa M OCYIICCTBIIATH IEJICHAIPABICHHBIN
MTOMCK BO3MOXKHOCTEH I IITUPOKOTO MEPEHOCA CPEJICTB U CITIOCOO0B JIEHCTBHS;
BBICTpPaWBaTh HHJUBUAYyAJIbHYI0 OOpa30BaTEIIbHYIO TPACKTOPUIO, YUUTHIBAS
OTpaHUYEHUS CO CTOPOHBI APYTHX YYACTHUKOB U PECYPCHBIE OTPAaHUYECHNUS;

MEHSTh U YAEPKUBATh PA3HbIE MTO3UIIMU B IO3HABATEILHON AEATEIbHOCTH.

3. Kommynuxamuenvie yHugepcanvHbvle yueoHble 0eliCneus.
BoinyckHUK HayuuTCS:

OCYILECTBIIAATh JICJIOBYI0O KOMMYHMKALIMIO KaK CO CBEPCTHUKAaMH, TaK U CO
B3pOCJIBIMH (KaK BHYTpU 00pa30BaTEIIbHON OpraHU3alliy, TaK U 3a €€ MpeaeaMu),
noaouparh MapTHEPOB JUIS JEJIOBOM KOMMYHMKALIUM MCXOJS U3 COOOpakeHui
PE3YJIbTAaTUBHOCTH B3aHMOI[€I>'ICTBH$[, a HC JIMYHBIX CPIMHaTI/Ifl;

IPU OCYIIECTBJICHUHU I'PYNIOBON paboThl OBITh KAK PYKOBOAMTENIEM, TaK U UICHOM
KOMaHAbl B pasHbIX poisix (reHeparop ujaed, KPUTHK, MCIIOJHUTENb,
BBICTYMAIOUINH, SKCIIEPT U T.11.);

KOOPJMHUPOBATh U BBINOJHATH pabOTy B YCIOBHUSIX PEAJIbHOTO, BUPTYaJIbHOTO U
KOMOHMHHUPOBaHHOTO B3aUMOECHCTBUS;

Pa3BCPHYTO, JOTUYHO W TOYHO H3Jaratb CBOIKO TOUYKY 3PCHHA C HUCIIOJb30BAHUCM
a/IeKBAaTHBIX (YCTHBIX M MUCHbMEHHBIX ) S3bIKOBBIX CPE/ICTB;

pacrio3HaBaThb KOH(bJ'II/IKTOl"eHHI)Ie CUTyalluu U IpEaoTBpamaThb KOH(l)J'II/IKTBI J0 UX
aKTUBHOM (pa3bl, BBICTpaMBaTh JEJIOBYI0 M 00pa3oBaTENbHYI0 KOMMYHUKAIUIO,
n30eras JIMYHOCTHBIX OILICHOYHBIX CY)KI[GHI/II\/'I.

IlpenMeTHbIe pe3yJbTaThl OTPAXKAIOT HEOOXOAUMBIH MHHUMYM TEOPETHUECKHUX 3HAHUU U
NpPAKTUUYECKUX YyMeHuH B 00béMe, mnpenycmorpeHHbiM PI'OC OOO_ (mynkr 11.3), wu
KOHKPETHU3UPOBAaHHBIX B Koaudukarope GUIIN: http://www.fipi.ru (maremaruka).

IIpeameTHbIe pe3yabTaThl.
OOyuaromuiics B 5-6 kj1accax Hay4UTCs:

Yucaa

OrnepupoBaTh Ha 0a30BOM ypOBHE MOHSATHUSMH: HaTYpPAJIbHOE YHCIIO, IEJI0e YHCIIO,
O0OBIKHOBEHHAs APOOB, eCATUYHAS P00k, CMEIIAHHOE YHCIIO;

HCIIOJIb30BaTh CBOMCTBA YMCEN W MpPaBWIA JACUCTBUN C pallMOHAJIBHBIMHU YUCIAMHU
HpI/I BBITTIOJIHCHUUN BBIQHCHGHHﬁ;

BBITIOJIHSITH OKPYTJIEHUE PAllMOHATBHBIX YMCENl B COOTBETCTBUU C MTPaBUIIAMU;
CpaBHI/IBaTB paHI/IOHaJ'II)HI)Ie qucia.

B noBcegHeBHOI )XKU3HU U IIpHU U3YUYCHHUH JPYTUX IPEAMETOB!

OLCHUBATh PE3YJIbTAThI BBIYHCIICHUN IIpU pCUHICHUHA MMPAKTUYCCKHUX 3aJa4;
BBITIOJIHATE CPABHCHHUEC YUCCIT B PCAJIBHBIX CUTYAIIUAX;


http://www.fipi.ru/

. COCTaBIISITh YMCJIOBBIC BBIPAKEHUS MPH PEIICHUU MPAKTUYSCKUX 3a/ad U 3a7a4d U3
JIPYTUX y4eOHBIX MPEIMETOB.
TekcToBbBIE 3a1a4H.

. PemaTe HecOXXHBIC CIOKETHBIC 3aJa4d Pa3HBIX THUIIOB HAa BCE apr(pMETHUUYECKHE
JIeHCTBHS,
. CTPOUTH MOJIEb YCIOBHUSA 3a1aud (B BHJE TAOJIHUIbI, CXEMbI, pUCYHKA), B KOTOPOU

JaHbl 3HA4YCHUA [IBYX U3 TpéX B3aMMOCBs3aHHBIX BCIHWYMH, C ICJIBIO ITOMCKa
pPEUICHUSA 3aJa4u;

. OCYIIECTBIISITh CIIOCOO TOHMCKAa pEIIeHHUs 3aJadyd, B KOTOPOM DPAaCCyXJICHUE
CTPOUTCS OT YCJIOBUS K TPEOOBAHUIO WM OT TPEOOBaHUS K YCIOBHIO;

. COCTaBJIATH IUIaH PELEHUS 3a7auu;

. BBIJICIIATH 3TAlbl PELICHUS 3aa4H;

. MHTEPIIPETUPOBATh BBIYUCIUTEIbHBIE pPE3yiIbTaThl B  3ajade, HCCIEN0BATh
MOJIyYEHHOE PELICHUE 3a1a4H;

. 3HaTh pa3jMyhe CKOpOCTEH OOBEeKTa B CTOSYEH BOJE, MPOTHB TEUYECHUS MU TIO
TEYEHUIO PEKH;

. pelaTh 3a7ja4y Ha HaX0XKJI€HUE YaCTH YMCIIa U YMCa 110 €r0 YacTH;

. pemate 3aJadyd pa3HbIX TUNOB (Ha paldoTy, Ha TMOKYIKH, Ha JBW)KEHHUE),
CBSI3BIBAIOIIMX TPHU BEJIMYMHBI, BBIACIATH 3TH BEJIMYMHBI U OTHOILIEHUS MEXITY
HUMU;

. HAXOJUTb MPOLIEHT OT YKCJIA, YUCIIO IO IPOLEHTY OT HETO.

. pelaTh HECI0KHBIE TOTUYECKHE 3aa4d METOJOM PACCYKICHUM.

B noBcenHeBHOM XU3HU U MIPU U3YYEHUU JAPYTUX MIPEAMETOB:
. BBIJIBUTaTh TUIIOTE3bl O BO3MOXKHBIX MPEIEIbHBIX 3HAYEHUSIX MUCKOMBIX BEJIMYHH B

3ajaue (JeyaTh NPUKUOKY).
Harasignasi reomerpus. ['eomerpudeckue Gpurypsl.
. OnepupoBath Ha 0a30BOM YPOBHE TMOHATHUSMH: (QUTYpa, TOYKA, OTPE30K, MpsiMas,
Jqy4, JIOMaHasi, yroj, MHOTOYIOJbHHUK, TPEYrOJbHHUK U YETBIPEXYTOJILHUK,
MPSIMOYTOJIBHUK U KBAJpaT, IPSIMOYTOJIbHBIN Tapajuienenunes, Kyo;

. n300pakaTh U3ydaeMble GUTYphl OT PYKU U C IOMOILBIO JIMHEHKH.
B noBceaHeBHOM KU3HU U IPU U3YYEHUH JIPYTUX MIPEIMETOB:
. pelaTh MpakTUYECKHEe 33aJjauu C IPUMEHEHHEM IPOCTEHIINX CBOMCTB (uryp.
HN3mepenus u BoIYMCICHUS
. BBINIOJHATh HW3MEPEHHE JJIMH, PACCTOSIHWM, BEJIWYMH YIVIOB, C IOMOIIBIO
UHCTPYMEHTOB JUIsi WU3MEpPEHUH JJIUMH U  YIJIOB; BBIUKUCIATH  IUIOIIAIU
IIPSIMOYTOJIBHUKOB.
B noBceaHeBHOMN KU3HU U IPU U3YYEHUH JIPYTUX MTPEIMETOB:
. BBIUNCIIATh PACCTOSIHUS HAa MECTHOCTM B CTAaHJAPTHBIX CHUTyalusAX, IUIOIIALU

MPSIMOYTOJIBHUKOB; BBITIOJIHATE MPOCTEUIIME TIOCTPOSHUS W HW3MEPEHHS Ha
MECTHOCTH, HEOOXOAUMBIE B PEAIbHOM JKU3HH.
HUcTopusi MaTeMaTHKH.

. ONUCHIBaTh OTAENIbHBIE BBIJIAIOIINECS PE3YNbTAaThl, MOJYYEHHBIE B XOJI€ Pa3BUTHUSA
MaTeMaTUKH KaK HayKd;, 3HAaTh NPUMEpPbl MATEMaTUYECKHX OTKPBITHH U UX
aBTOPOB, B CBSI3M C OTEYECTBEHHON U BCEMUPHOM UCTOPUEH.

Obyuarowuiics 6 5-6 Knaccax noayuum 603MONCHOCHb HAYUUMbCSL.

Yucaa
. Onepuposamsb NOHAMUAMU: HAMYPAILHOE YUCLO, MHONMCECME0 HAMYPALIbHbIX
yucen, yenoe Yucio, MHONCeCm80 Yelvlx yucel, 00bIKHOBeHHAsE OPOOb, 0eCaMUYHAsL
0pobb, CMewlaHHoe YUCTO, 2eoMempUdecKas UHmepnpemayus HamypaibHbiXx,
yenvlx,
. NOHUMAMb U 0OBACHAMb CMbILCTL NOSUYUOHHOU 3ANUCU HAMYPATILHO20 YUCTA,



BbINOIHAMb GLIYUCICHUS, 8 MOM YUCTe C UCNONb30BAHUEM NPUEMO8 PAYUOHAILHBIX
8bIMUCTEHULL, 0OOCHOBLIBANb ANCOPUMMbL 8bINOJIHEHUSL OCUCMBULL,

8bINOIHAMb OKPY2leHUe HAMYPATIbHbIX YUCed, 0eCAMU4HbIX Opobell ¢ 3a0aHHOl
MOYHOCMbIO;

VROPAOOHUBAMb  YUCIA, 3ANUCAHHblE 8 6Ude OObIKHOBEHHbIX U OeCAMUYHBIX
opobeii;

B noBceTHEBHOM KU3HU U IIPU U3YUYECHUH APYTUX IPEAMETOB:

NPUMEHAMb NPAGUILA NPUOTIUICEHHBIX BbIYUCTICHUL NPU PEUeHUU NPAKMUYecKux
3a0au u pewlenuu 3a0ay Opyeux Y4eOHbIX NpeoMemos, GbINOIHAMb CPAGHEHUe
Pe3YIbmamos GblYUCICHULl NPU DeuleHUu NPaKkmuyeckux 3a0ay, 6 MmoM Hucie
NPUOTUIHCEHHBIX BLIYUCTEHULL,

COCMABIAMb YUCTIOBbIE BbIPANCEHUS. U OYEHUBAMb UX 3HAYEHUs. NpU peuleHuu
NPAKmMu4ecKux 3a0ad u 3a0a4 u3z opyux y4eOHulx npeomMemos.

YpaBHeHus1 1 HEPABEHCTBA

Onepupoeamb HNOHAMUAMU. PABEHCNBO, YUCIOB0€ PABEHCMBO0, YPABHEHUE, KODEHb
YPaeHeRUA, petlerHue ypaeHerus, 4uciloeoe Hepasercniso.

CTaTUCTHKA ¥ Teopus BEPOSTHOCTE
Onepuposams nouamuem. cpeoHee apugmemuieckoe;
TexkcToBbIE 321241

Pewamv npocmoeie u cnoocuvie 3a0auu  pasuwblx Munos, a mMakdce 3a0aqu
NOBLIULEHHOU MPYOHOCIU, UCNONIb3068AMb PA3HbIe KPAMKUE 3aNUCU KAK MOoOelu
MEKCMO8 CLONCHBIX 3a0ay OJisk NOCMPOCHUsL NOUCKOBOU CXeMbl U PeUleHUs 3a0a4;
3HaMb U NPUMEHAMb 00a cnocoba Noucka pewieHust 3a0ay (om mpedOsaHus K
VCILOBUIO U OM YCI08USE K MPebOB8AHUIO);

MOOenUpo8amsd paccylcoeHuss npu NOucKe peuleHus 3a0ay ¢ noMowblo epagh-
cxembl;

8bLOCIAAMb  IMANbL  PeueHuss 3a0auu U CcooepicaHue Kaxcooeo >mand;
UHMePNPemuposams GbLlYUCIUMENbHbLE PE3YIbIaAmbl 6 340aye,

uccnedosams  NOAVHEHHOe peuleHue 3a0adul, AHAIUUPOBAMb BCEB03MONCHbLLE
cumyayuu  83auMHO20  PACHONONCEHUS. 08YX O00BEeKMoO8 U UBMEHEHUe UX
XAPaKmepucmuk npu COBMECMHOM OBUICEHUU (CKOpPOCMb, 8peMs, paccmosHue)
npu peuwleHuu 3a0ay Ha O08UdCEHUe 08YX 00beKMO8 KAK 6 O00HOM, MaK U 8
NPOMUBONOJIONCHBIX HANPABLEHUSIX,

uccnedo6ams 6CeB03MONCHbIE CUMYAYUU NPU PEUeHUl 3a0a4 HA OBUNCEHUEe No
peKe, paccmMampuéams pasHble CUCHeMbl OMCYEémda, peulamsv pPazHooOpasHble
3a0a4u «HA 4Acmuy,

peutams U 000CHOBbIBAMb CB0€ peuleHue 3a0ay (8vl0esimb MAMeMAmu4ecKyio
OCHOBY) HA HAXOXNCOEHUE HACMU HUCAA U HUCAA NO €20 HACMU HA OCHO8E
KOHKPEMHO20 CMbICIA OpoOU; 0CO3HABAMb U OOBACHAMb UOEHMUYHOCMb 3a0aY
PA3HBIX MUNOG, CEA3LIBAIOWUX MPU GeIUYUHbL (Ha pabomy, HA NOKYHKU, HA
o0sudiceHue),

8bI0CNAMb OMU  GETUYUHbL U OMHOUICHUS. MedCOYy HUMU, NPUMEHSIMb UX npu
peutenuu 3a0ay, KOHCMpPYUposams cOOCMeeHHble 3a0a4U YKA3AHHbIX MUNOS.

B nosceonesnoii soicuznu u npu uzyyeHuu Opyeux npeomemos:

8bl0€NAMb NPU peuleHuu 3a0ay XapakmepucmuKky paccmampueaemol 8 3adaue
cumyayuu

pewiams U KOHCMPYUPOBAMb 3a0aul HA OCHOBE PACCMOMPEHUS DedlbHbiX
cumyayutl, 8 KOMOpPvIX He Mpedyemcs MOYHbIU BbIYUCTUMETLHBLU Pe3YIbmam,
pewiams 3a0auu HA OBUdNCEHUE N0 peKe, PACCMAmpueds pasHvle CUCmembl
omcuema.

Harasinnas reomerpust
['eomeTpuyeckue GUrypol



. Uszenexamv, unmepnpemupoéams U  npeodpaAz06vleamv  UHDOPMAYUID O
2eomempudecKux pueypax, npeoCmasieHHyto Ha Yepmextcax,

. usobpaxcamov usyyaemvie ueypbl om pyKu U ¢ HOMOWDBI KOMNbIOMEPHbLIX
UHCMPYMEHMO8.
HN3mepenust u BLIYUCIEHUS
. BLINONIHAMb — UBMepeHue ONUH, PACCMOSHUL, GelIUYUH Y2l08, C NOMOWDBIO
UHCMPYMEHMO8 OJisl U3MEePEeHUL OJIUH U Y2108,
. BLIMUCTAMb NIOWAOU NPSMOY20JIbHUKOS, K8AOPAmos, 00bEMbL NPSMOY20JIbHbIX

napannenenuneoos, Kyoos.
B nosceonesnoii soicuznu u npu uzyyeHuu opyeux npeomemos:

. BLIYUCTAMY PACCMOSAHUSA HA MECMHOCMU 8 CMAHOAPMHBIX CUMYAYUSX, NA0UWAOU
Y4acmKo8 npsamoy20ibHOU hopmul, 00bEMbL KOMHAM,
. 8bINOIHAMY NpOCMeluue NOCMPOeHUs Ha MEeCMHOCMU, He0OX00UMble 8 PealbHOl
HCUBHU,
. OYEHUBAMb PA3MepPbl PEabHbIX 00BEKNO8 OKPYIHCAIOWE20 MUpA.
HUcTopusi MaTeMaTHKU.
o Xapaxmepuzoeams 6K1a0 8bl0AIOUWUXC MAMEMAMUKOE 8 PA3GUMUE MAMEMAMUKU

U UHBIX HAYYHBIX obnacmell.
Auareopa u I'eomerpus 7-9 kaacc.
W3yuenne anreOpbl U TEOMETPUM B OCHOBHOM IIIKOJIE TA€T BO3MOXXHOCTH O0YUYarOIIUMCS
JOCTUYb CIEAYIOLUX PE3yIbTaTOB PA3BUTHUS:
JIuunocmmuuie pezynomamoi:

. OpUEHTaIMs OO0yJaromMXCs Ha JOCTIKEHHE JIMYHOTO CYACThs, peaTu3aluio
NO3UTHUBHBIX  JKU3HEHHBIX  IEPCIEKTUB, HHUIUMATHBHOCTh, KPEATUBHOCTH,
TOTOBHOCTh U CIOCOOHOCTh K JUYHOCTHOMY CaMOOTpPEAENIEHUI0, CIOCOOHOCTh
CTaBHTH 1SN M CTPOUTD )KU3HEHHBIC TUIAHBL;

. TOTOBHOCTb M CITIOCOOHOCTh O0YYAIOMIMXCS K OTCTAMBAHHUIO JTUYHOTO TOCTOMHCTBA,
COOCTBEHHOI0 MHEHUS, TOTOBHOCTb U CIIOCOOHOCTH BbIpadaThIBaTh COOCTBEHHYIO
MO3UIMIO TI0 OTHOIICHHUIO K OOIIECTBEHHO-TIOIUTUYECKUM COOBITUSIM MPOLLIOTO U
HACTOSAIIET0 Ha OCHOBE OCO3HAHUS M OCMBICIIEHUS UCTOPUH, TyXOBHBIX LIEHHOCTEN
Y TOCTMYKEHHUM HAIEH CTPaHBbI;

. TOTOBHOCTb M CIIOCOOHOCTh 00YYaOIIMXCSl K CAMOPA3BUTHIO M CAMOBOCIIUTAHUIO B
COOTBETCTBUM C OOIEYETOBEUECKMMHU LEHHOCTSMH M HJealaMU TPakIaHCKOIo
oOmrecTBa, MOTPEOHOCTh B (PU3UUYECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHITHIX
CIOPTUBHO-03/I0POBUTENILHON AEATENbHOCTBIO;

. MPUHATHE W pealn3alusl [EHHOCTEH 370pOBOr0 M 0Oe30macHoOro obpasa >KH3HH,
OepekHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOLIEHHE K COOCTBEHHOMY
(bu3NYECKOMY U IICUXO0JIOTHYECKOMY 3/I0POBBIO;

. YBa)K€HUE K CBOEMY HapoJly, YyBCTBO OTBETCTBEHHOCTH nepea PonnHoi, ropaoctu
3a CBOM KpaH, cBOr0 PoJIMHy, Mponuioe U HaCTOSIEee MHOTOHAIIMOHAIBHOTO HapOIa
Poccuu;

. (dopMUpOBaHHE YBaXEHHUS K PYCCKOMY S3bIKY KaK TOCYJapCTBEHHOMY SI3BIKY

Poccuiickoit @enepann, SBIAIOIIEMYCS OCHOBOM POCCUHCKONW HACHTUYHOCTH H
[JIaBHBIM (paKTOPOM HAIIMOHAIBHOT'O CaMOOTPEEIICHNUS;

. BOCIIUTAaHHE YBAXKEHHUS K KYIbType, A3bIKaM, TPaJuIUsAM U OOBIYasiM HapoOJOB,
npokuBaronux B Poccuiickoit @enepannn.
. MHUPOBO33PEHHE, COOTBETCTBYIOLEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U

OOILIECTBEHHON MPAKTUKH, OCHOBAHHOE Ha JHAJIOTe KYJIbTYp, a TaKKe PazIU4HbIX
¢opM 0OIIECTBEHHOI'O CO3HAHUS, OCO3HAHUE CBOETO MECTa B MOJHMKYJIBTYPHOM
MUpE;

. TOTOBHOCTb K JOTNOBOPHOMY pPETrYJIUPOBAHUIO OTHOLIEHUH B TpyNIe WU
COIIMAIbHOW OpTraHMU3alnu;
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TOTOBHOCTH OOYYaIOIUXCsS K KOHCTPYKTUBHOMY YYAaCTHIO B MPHHITHH PEUICHUH,
3aTparMBalOIIMX HX MpaBa M HMHTEPECHl, B TOM YHUCIE€ B PA3IUYHBIX (popmax
OOIIIECTBEHHONW CaMOOpPraHU3allul, CaMOYIpPaBJIEHUs, OOIIECTBEHHO 3HAYMMOM
NESITEIIbHOCTH;

NPUBEPKEHHOCTh ~ WJESIM  HUHTEPHALMOHATIM3Ma,  JAPYXKObI,  PaBEHCTBA,
B3aMMOIIOMOIIM  HApOJOB;  BOCHUTAHHE  YBAXKUTEJIBHOIO  OTHOLIEHUS K
HAIMOHAJILHOMY JOCTOMHCTBY JIFOJICH, UX YyBCTBAM, PEITUTHO3HBIM YOCKICHUSM;
FOTOBHOCTh  OOydarolmuxcsi  MPOTUBOCTOATH  HACOJOTHMH  JKCTPEMH3Ma,
HallMOHANU3Ma, KCEHO(OOMHU; KOPPYNIHMH; ITUCKPUMUHAIMHU IO COLHUAIbHBIM,
PEJIMTHO3HBIM, PAaCOBBIM, HAIMOHAJIBHBIM IPHU3HAKAM W JAPYTUM HETaTUBHBIM
COILIMATILHBIM SIBIICHUSIM.

HPABCTBEHHOE CO3HAHUE U IOBEJACHHE HA OCHOBE YCBOEHHS OOIIEYEIOBEYECKUX
[IECHHOCTEW, TOJIEPAHTHOTO CO3HAHMA W TOBEJIEHHS B IOJHUKYJIBTYPHOM MHUPE,
TOTOBHOCTU U CIIOCOOHOCTHU BECTH JAMAJIOT C APYTUMHU JIFOJbMHU, JOCTUTAaTh B HEM
B3aMMOITOHMUMAHHUS, HAXOAUTh OOIIUE eI U COTPYAHUYATH JIJIS MX JOCTHKCHHUS,
OPUHITHE TYMAHUCTUYECKUX IEHHOCTEH, OCO3HAHHOE, YBAXKUTEIbHOE U
NOOpO’KenaTeNbHOe  OTHOWICHWE K  JPYroMy  4YeJIOBEKY, €ro MHEHHIO,
MHUPOBO33PEHUIO;

CHOCOOHOCTh K CONEPEKMBAHUIO M (OPMUPOBAHHME MO3UTUBHOTO OTHOIIEHHS K
JIOJSM, B TOM 4YHCJE K JIMIAM C OTPaHMYEHHBIMH BO3MOXKHOCTSIMH 370POBbSI U
UHBAIMAAM; OEpeXHOEe, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIIEHHE K
bu3nYECKOMY U TICHXOJIOTMYECKOMY 3J0POBbIO IPYTHX JFOJIEH, yMEHHE OKa3bIBATh
NEPBYIO TIOMOIIIb;

dbopMupOBaHUE BBHIPAKEHHON B MOBEICHUU HPABCTBEHHOW IMO3UIUHU, B TOM YHUCIIE
CIIOCOOHOCTH K CO3HATEeIbHOMY BBIOOPY [100pa, HPABCTBEHHOTO CO3HAHUSA W
MOBE/ICHUS Ha OCHOBE YCBOCHHUS OOIEYEIOBEYECKUX LIEHHOCTEH U HPaBCTBEHHBIX
YyBCTB (4€CTH, JA0Jra, CIPABEUIMBOCTH, MUJIOCEPAUS U IPYXKET00us);

pa3BUTHE KOMIETEHIIMH COTPYJHUYECTBA CO CBEPCTHHKAMH, JETbMHU MIIAJIIETO
BO3pacTa, B3POCIBIMH B 00pa3oBaTeNbHOH, OOIIECTBEHHO IIOJIE3HOW, Yy4eOHO-
HCCJIEIOBATEILCKOM, MPOSKTHON U APYTUX BUIAX JEATEIBHOCTH.

MHUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO Ppa3BUTHS HAYKH,
3HAYMMOCTH HAyKH, TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPYECTBY, BJIaJICHUE
JIOCTOBEPHOH MH(OpMAIHEH 0 TIEPEOBBIX JOCTHIKCHHSIX M OTKPBITHSIX MHPOBOU U
OTEUECTBEHHOW HAayKH, 3aMHTEPECOBAHHOCTh B HAayUHBIX 3HAHUSAX 00 yCTpOICTBE
Mupa 1 oOlIeCTBa;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO, B TOM YHCIIE caMOOOpa30BaHHUIO, HA
NPOTSDKEHUH BCEH JKM3HM; CO3HATENIFHOE OTHOIIEHHE K  HENpPephIBHOMY
00pa30BaHUI0 KaK YCJIOBUIO YCIEIIHOM NpodecCHOHaIbHOM U OOIIeCTBEHHOMN
JeSITeTbHOCTH;

DKOJIOTMYECKasl KYIbTypa, OepekHOe OTHOIICHHS K POJHOU 3eMiie, IMPUPOIHBIM
OorarctBam Poccum u Mupa; MOHMMaHUE BIMSHUS COIMAIbHO-DKOHOMHYECKHX
IPOIIECCOB HAa COCTOSIHUE MPUPOJHOM M COLMAIBbHOM Cpeibl, OTBETCTBEHHOCTD 3a
COCTOSIHWE  TIPUPOJHBIX  PECypcoOB;  yMEHUS M  HaBBIKM  Pa3yMHOTO
MPUPOIOTIONB30BAHUS, HETEPITUMOE OTHOILIEHHE K ACHCTBUSIM, MPUHOCIIIUM Bpe.l
9KOJIOTUH; IPHOOPETEHNE OIBITA KOJIOTO-HAMIPABICHHOHN e TEILHOCTH;
ACTETUYECKOE OTHOUICHUSI K MHpPY, TOTOBHOCTh K 3CTETHUECKOMY OOYCTpPOHCTBY
CcOOCTBEHHOTO ObITA.

OCO3HaHHBIM BBIOOp Oynymielt mpodeccn Kak TyTh M CIOCO0 pealu3aiuu
COOCTBEHHBIX )KH3HCHHBIX IIJIAaHOB;

TOTOBHOCTh OOy4aromuxcs K TPYAOBOH NMpo(hecCHOHANIBHOM AEATENbHOCTH KaK K
BO3MOXXHOCTH y4YacCTHSI B PEIICHUH JIMIHBIX, OOIIECTBEHHBIX, TOCYIAPCTBCHHBIX,
oOIIeHAIIMOHATBHBIX TPOOIIEM;



NOTPeOHOCTh TPYOUTHCA, YBAKEHHE K TPYAy MU JIOIAM TpPyHda, TPYIAOBBIM
JTOCTHXKEHHUSAM, JTOOPOCOBECTHOE, OTBETCTBCHHOE M TBOPYECKOE OTHOIICHHE K
pa3HBIM BHUJIaM pr,ZLOBOf/'I ACATCIIbHOCTH,

TFOTOBHOCTh K CaMOOOCITY)KHBaHHIO, BKJIt0Yasi OOYYCHHUE M BBIMTOJIHCHHUE JOMAIIHUX
00s13aHHOCTEMN.

MetanpeamMeTHble pe3yJbTaThl:
1.Pecyniamuenule ynusepcaivhle yueoHvle 0eiicmeus.
BrinmyckHuK Haydures:

CaMOCTOSITENIFHO ONPEACIATh IIeNH, 3a/aBaTh IapamMeTpbl U KPUTEPHH, MO KOTOPBIM
MO>KHO OIPEICIUTh, YTO IEJIb JOCTUTHYTA,;

OILICHUBATh BO3MOXKHBIC TIOCIICJICTBHS JIOCTHKCHHUS IOCTABIICHHOM 1IETTU B IESTEIHHOCTH,
COOCTBEHHOW >KM3HH W XKU3HU OKPYXKAIOIIMX JIOACH, OCHOBBIBASCh HA COOOPaKEHUSX
STHKH U MOpPaJIH;

CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIC 3a7aud B 00pa3oBaTEIbLHOMN NEATEIBHOCTH U
JKM3HCHHBIX CHUTYyallUsiX; OIICHWBAaTh pPECypChl, B TOM 4YHCIE BpeMs H JApYyrHe
HEMaTepUaIbHBIC PECYPChl, HEOOXOIUMBIC JUIS TOCTHIKEHUS TIOCTABICHHOM IICITH;
BBIOUPATh MYTh JOCTHXKCHHUS I1eJIM, IUIAHUPOBATh PEUICHUE IIOCTABICHHBIX 3ajad,
ONITHMH3HUPYS MaTepHAIIbHBIC H HEMaTePHUAIbHBIC 3aTPATHI;

OpPraHu30BBIBaTh A(PPEKTHBHBIN IMOUCK PECYpCOB, HEOOXOAMMBIX ISl JAOCTHIKCHHUS
MOCTABJICHHOW IICNIM; COTOCTAaBJIATh IOJYYCHHBIM pE3ylbTaT JEATEIBLHOCTH C
MIOCTABJICHHOW 3apaHee IeJbio.

2.11o3nasamenvHnule ynusepcaivhole yueoHbvle 0eiicmeus
BbInyCcKHHUK HAy4YHUTCSA:

MCKATh M HAXOJIUTh 0000IIEHHBIC CIIOCOOBI PEIICHUS 33a]a4, B TOM YHCJIE, OCYIIECTBISATh
pa3BepHYTHIM MH()OPMALIMOHHBIA MOUCK M CTAaBUTh Ha €r0 OCHOBE HOBBIC (yueOHBIC U
MO3HABATEIIbHbBIC) 3a1a4H;

KPUTHYECKH OIICHUBAaTh M HWHTEPIPETUPOBATh HWHOOPMAIMIO C pPa3HBIX TO3UIUH,
pacro3HaBaTh U GUKCHPOBATH IPOTHBOPEYHS B UHPOPMAIIMOHHBIX UCTOYHUKAX;
HCIIOJIb30BaTh pPa3jIMuHbIE MOJICJIbHO-CXEMaTUYECKUE CPEICTBA JJIA IPEJACTaBICHUS
CYIIECTBEHHBIX CBSI3€M W OTHOILICHHWH, a TakKe MPOTUBOPEUYUM, BBISBICHHBIX B
MH(OPMAIMOHHBIX HCTOYHUKAX;

HaXOJUTh U MPUBOJUTH KPUTUUECKUE apPTyMEHTHI B OTHOILLICHUM JECUCTBUU U CYXKICHHI
JPyroro; CIiOKOMHO M Pa3yMHO OTHOCHUTBHCA K KPUTHYECKUM 3aMEUYaHUSIM B OTHOILIECHUU
COOCTBEHHOTO CYXJIEHUsI, pacCMaTPUBATh UX KaK pecypc COOCTBEHHOTO pa3BUTHS,
BBIXOJHMTH 32 PaMKH y4eOHOTo MpeaMeTa U OCYIIECTBISATH LEJICHANPABICHHBINA MOUCK
BO3MOYKHOCTEH /I IIIMPOKOTO IMEPEHOCa CPEJICTB U CIIOCOOOB JIEHCTBHUS;

BBICTpauBaTh MHAUBHUIYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHUIO, YUUTHIBASI OTPAHUYCHUS
CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHHUS;

MEHSATh U YAEPKUBATH PAa3HbIE NTO3ULIMU B II03HABATEIILHOMN JAEATEIBHOCTH.

3.Kommynukamuenwle ynugepcanvbHoie yueoHvle 0elicmeusl.
BBINyCKHUK HAYYUTCS:

OCYILIECTBIISATh JIEIOBYI0 KOMMYHHMKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMHU
(kak BHYTpH 00pa30oBaTeIbHOW OpraHM3aIlMd, TaK W 3a €€ TpeaesiaMu), MOoa0upaTh
MapTHEPOB MJsl JENIOBOM KOMMYHHUKAIIMU HMCXOJ U3 COOOpaKeHW pe3ylnbTaTHBHOCTHU
B3aUMOJCHUCTBUS, a HE TUYHBIX CUMITATHH;

IPU OCYILECTBICHUH TPYIIOBOW pabOThl OBITh KaK PYKOBOAHUTENEM, TaK U YJICHOM
KOMaHJIbI B Pa3HBbIX poJiAX (T€HepaTop WJeH, KPUTHK, WCIIOTHHUTENb, BBICTYMAIOIIUH,
9KCIIEPT U T.1.);

KOOPJIMHUPOBATh M BBHIMOJHATH PaOOTy B YCJIOBHUSX PEAIBHOTO, BUPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;
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* Ppas3sBEepHYTO, JIOTMYHO M TOYHO H3JIaraTb CBOK TOYKY 3pEHUS C HCIOJIb30BaHUEM
a/IEKBATHBIX (YCTHBIX M MUCbMEHHBIX) A3BIKOBBIX CPE/CTB;

* pacro3HaBaTb KOH(JIMKTOTCHHBIE CHUTYAllMM W TPEeNOTBpaIlaTh KOH(MIMKTBI 10 HUX
aKTUBHOHN (ha3bl, BBICTpauBaTh JAEJIOBYI0 U 00pa30BaTE/IbHYI0O KOMMYHMKalNIO, n3beras
JIMYHOCTHBIX OLICHOYHBIX CYKICHUN.

IIpenmerHbie pe3yJibTaThI.

ba3oBrlil ypoBeHb

BbimyckHUK HaydumTcs (VI UCHOJNB30BaHUS B IIOBCEJHEBHOM JKM3HM M obOecredeHus
BO3MOXKHOCTH YCIICIIHOTO MPOJODKEHUSI 00pa3oBaHMs IO CHEIHAIBHOCTSIM, HE CBS3aHHBIM C
HPUKJIAJHBIM UCIIOJIb30BAHUEM MAaTEMAaTHKH ).

DJIeMeHThbI TeOPMH MHOKECTB 1 MATEeMAaTH4YeCKOH JIOTUKH

* OnepupoBaTb Ha 0a30BOM YpPOBHE IIOHATHSIMM: MHOKECTBO, 3JIEMEHT MHOECTBA,
IIOJIMHOK€ECTBO, IIPUHAIJICKHOCTD;

* 3aJaBaTb MHOJKECTBA IIEPEUMCIICHHEM HUX DJJEMEHTOB; HAaxOIUTh IIEPECCUCHUE,
00BbeAMHEHNE, TIOJIMHOKECTBO B IPOCTEHIINX CUTYaALUAX;

e omepupoBaTh Ha 0a30BOM YpOBHE IOHATUSMM: OIpEAEICHHE, aKCHOMa, TeopeMma,
JI0Ka3aTeNbCTBO;

* [PUBOAUTH IPUMEPBI U KOHTPIPUMEPHI ISl IOATBEPAKICHUS CBOMX BBICKA3bIBAHU.

B noBceHEBHOM KU3HU U IIPU U3YYEHUHN JPYTUX NIPEIMETOB

*  HUCHOJb30BaTh TIpaduyecKkoe IMPEeACTAaBICHUE MHOXECTB JUIsl OIUCAHHUSA peallbHBIX

IIPOLIECCOB U SIBJIEHUH, IPU PELIEHUH 3a/1a4 IPYTUX y4EeOHbIX PEAMETOB.

Yucaa
* omepupoBaTh Ha GA30BOM YPOBHE MOHATHSIMHU: PALlMOHAIBHOE YMCIIO, apU(PMETHUECKUIL
KBaJPaTHBIA KOPEHB;
*  HCIIOJIB30BaTh CBOMCTBA YMCEN U IIPaBWJIa ACUCTBUM ITPU BBIIIOJIHEHUH BBIYUCIICHUN;
*  BBINOJHATH OKPYIJICHHE PALlMOHAIBHBIX YUCEN B COOTBETCTBUU C IIPAaBUJIaMU; OLICHUBATH
3HAYEHHUE KBAJAPAaTHOIO KOPHS U3 IOJOKUTEIBHOTO LIEJIOT0 YUCIIA;
*  pacro3HaBaTh PallMOHAIBHBIC U UPPALMOHAIBHBIC YUCIIA; CPABHUBAThH YUCIIA.
B noBce1HEBHOM KM3HU U ITPU U3YYEHUH IPYTUX IIPEIMETOB
*  OLICHUBATb PE3YJIBTATHI BEIYMCICHUN ITPU PEIICHUH NMPAKTHYECKUX 3a/1a4;
*  BBINOJHATH CPABHEHUE YUCEN B PEANIbHBIX CUTYalUAX;
* COCTaBJIATb YHWCJIOBBIE BBIPAXKCHUS IPU PEUICHUM NPAKTUYECKUX 3a7ad M 3a1ad H3
JpYTruX y4eOHBIX MPEAMETOB.

ToxnecTBeHHBIEC IPE0OPa30BaAHUA
° BrITOTHATE  HECIIOKHBIE npeo6pa3OBaH1/m JJIA  BBIYMCJIICHUS 3HAUCHUH YHCIOBBIX
BBIPAXEHUI, COAEPKALUX CTEIEHU C LIETIBbIM OTPULIATENbHBIM I10Ka3aTeIEM;
*  BBINIOJIHATH HECIIOXKHBIE MPeoOpa3oBaHus APOOHO-TMHENHBIX BBIPAXKEHUN U BBIPAXKEHUI
C KBaJPAaTHBIMHU KOPHSAMH.
B noBcenHEBHOM KU3HU U IIPU U3YYEHUHN JPYTUX NIPEIMETOB
* TOHMMAaTh CMBICJI 3alMCU YHUCIIA B CTAaHAAPTHOM BHUJIE; ONEPUPOBATH HA 0a30BOM ypOBHE
MOHSTUEM «CTaHIApTHAs 3alKCh YHCIIa.

YpaBHeHUs: M HEpaBEeHCTBA
*  OmnepupoBaTh Ha 0a30BOM ypOBHE IMOHSTHUSMHU: YHCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pEIlIeHNEe HEPABEHCTBA;
*  IPOBEPATH CIPABEIIMBOCTh YHCIOBBIX HEPABEHCTB;
*  pelaTh JUHEHHbIE HEPABEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOASAIIMECS K TMHEHHBIM;
*  pelaTh CUCTEMBI HECIIOKHBIX JINHEUHBIX HEPABEHCTB;
*  NPOBEPSATH, ABIAETCS JIU JAHHOE YUCIIO PEIICHUEM HEPABEHCTBA;
* pewath KBaJpaTHbIE YpaBHEHUs MO (GopMyie KOpHEH KBAJAPaTHOTO YpaBHEHUS;



n300pakaTh pelIeHHsI HEPABEHCTB U UX CUCTEM Ha YHCIIOBOM MPSIMOM.

DOyHKIUHA

HAXOJIUTh 3HaUYCHHE (PYHKIIMU TI0 33JJaHHOMY 3HAUCHHUIO apTyMEHTA;

HAXOJWUTh 3HAYCHHWE apryMeHTa IO 33JaHHOMY 3HAUCHHIO (YHKUIUH B HECIIOXHBIX
CUTYaIHAX;

OIIPEZICTIATh IOJIOKEHUE TOYKM M0 €€ KOOpAMHATaM, KOOPJMHATHI TOYKH 10 €€
MOJIOKEHUIO Ha KOOPJMHATHON TIOCKOCTH;

no rpaduky HaXoauUTHh O0NACTh ONpENeNICHHUs, MHOXKECTBO 3HAYCHUH, HYIH (YHKIUH,
POMEXYTKH 3HAKOMIOCTOSIHCTBA, MPOMEXKYTKH BO3pACTaHUs U YOBIBaHUs, HAUOOIIbIIEE U
HavMeHbIIIee 3HaYeHUs (PYHKINY;

IPOBEPATH, SABJSIETCA JU AaHHBIA rpaduk rpaduxoM 3amaHHOW (QYHKIUH (JIMHEHHOM,
KBaIpaTU4YHON, 0OpaTHON MPONOPINOHAIEHOCTH);

oTlpeneNniaTh NpUOMIKEHHBIE 3HAYCHHWS KOOpAMHAT TOYKH IepecedyeHus: rpadukos
byHKIINIH;

OIepHpOBaTh Ha 0A30BOM YPOBHE IMOHATHUSMH: IOCIIEAOBATEIBLHOCTD, apu(pmMeTnueckas
Hporpeccus, FeOMEeTpUIEcKas IPOrpeccus;

pemaTrh 3aJadyd  Ha [POrPECCHH, B KOTOPBIX OTBET MOXXET OBITh IOJy4eH
HETOCPEICTBEHHBIM MOACUETOM Oe3 mpuMeHeHus (hopMyIL.

B noBceqHeBHOM KH3HHU U IPpUA U3YYCHUH NPYIUX NPEAMETOB:

UCIIONIb30BaTh TpaduKu peajbHBIX MPOLECCOB M 3aBUCHUMOCTEH ISl OMpPENENICHUS UX
CBOMCTB (HauOOJIbIINE W HAWUMEHBIINE 3HAYEHUs, IPOMEKYTKH BO3pacTaHUs U
yObIBaHUS, 00JIACTH TOJOKUTENBHBIX U OTPUIIATENbHBIX 3HAYSHHUH U T.11.);

UCIIOJIb30BaTh CBOWCTBA JMHEHHONH (YyHKIMM M ee TpapuK NMpU pPEIICHUH 3aaad u3
JIPYTUX y4eOHBIX MPEIMETOB.

CraTucTHKAa ¥ TEOpHUs BEPOATHOCTEMH, JIOTHKAa H KOMOMHATOPHKA

MMETH NPEACTABICHUE O CTATUCTUYECKUX XaPAKTEPUCTUKAX;

IPEJCTaBIATh JaHHbIE B BUJE TAaOJMIL, AUarpaMm, rpauKoB;

YUTaTh HH()OPMAIUIO, TPEICTABICHHYIO B BHJIE€ TAOIHIIBI, AUArPaMMBI, rpaduka;
OIpesieNATh OCHOBHbBIE CTATUCTUYECKHE XapAKTEPUCTUKU YHCIOBBIX HAOOPOB;
ornepupoBath Ha 0a30BOM YPOBHE OCHOBHBIMU OIUCATEJIBbHBIMU XapaKTEPUCTHKAMHU
YHUCIOBOr0 Habopa: cpelHee apu(pMeThyeckoe, MeAuaHa, HauOoblliee U HauMEHbILIee
3HA4YCHMS;

OlepupoBaTh Ha 0a30BOM YpOBHE HOHATUSIMHM: YacTOTa M BEPOATHOCTh COOBITHSA,
CIIy4aiHbIN BBIOOp, OIBITHI C PABHOBO3MOHBIMU JIEMEHTAPHBIMU COOBITUSAMU;
BBIYHUCIISATh BEPOSITHOCTU COOBITHI HAa OCHOBE MOJCYETa YHCIIa UCXO/I0B.

B noBceqHEeBHOI KU3HU U IIpr U3YUCHUHU JAPYTIUX NMPEAMETOB

CpaBHHUBATHL OCHOBHBIC CTATUCTHUYCCKUC XAPAKTCPUCTHUKHU, IMOTYYCHHBIC B IPOLCCCE
pelicHud HpHKHaI{HOﬁ 3aa4u, U3y4CHU PCAJIbHOTO SBJICHUS.

TexcroBbI€E 3a0a4N

pemarh MpOCThIE U CIIOKHBIE 33JaYd Pa3HbIX TUIIOB, a TaKXKe 3aJayd TOBBIIICHHOMN
TPYIAHOCTH;

UCIIOJIb30BaTh pPa3Hble KpaTKue 3amUCH KaK MOJIEIM TEKCTOB CIIOKHBIX 3a1ad JUls
MIOCTPOEHHUS ITOMCKOBOM CXEMBI U PELIEHUs 3aJad; pa3jindarb MOJENb TEKCTA U MOJENb
pelleHus 3aaauu,

KOHCTPYMPOBAaTh K OJTHOM MOJENIN PEUICHHs] HECIOXKHOW 3a/1auM pa3Hble MOJEIN TEKCTa
3aJauM; 3HaTh U NMPUMEHATh o0a crocoba moucka pemeHus 3anad (oT TpeOoBaHUS K
YCIIOBHIO U OT YCJIOBUS K TPEOOBAHUIO);

MOJIEJIMPOBATh PACCYXKICHHS MPU TOUCKE pElIeHUs 3a7ad C MOMOIIbI0 rpad-cXeMsl,
BBIJIETIATH 3TAllbl PEIICHUS 3a/1a4M U COJIEP)KaHNE KaXA0ro ITara;
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*  yMeTh BHIOMpaTh ONTUMAIBHBIA METOJ PEIICHUs 33/J1a4ydl U OCO3HABATh BHIOOP METOJA,
paccMaTpuBaTh pa3IMYHBIE METOIBI;

* HaxOJUTh Pa3HBIC PEUICHUS 3a]a4d, €CIIM BO3MOXKHO; aHATM3UPOBATh 3aTPYAHCHUS MIPU
pCILICHUH 33]1a4;

* BBINOJIHATH pa3jM4YHbIC MPeoOpa3oBaHMs TPEUIOKCHHON 3a7add, KOHCTPYHPOBATh
HOBBIC 3aJ1a4¥ U3 JJaHHOMW, B TOM YHCIIE OOpaTHEIC,

*  HMHTEPIPETUPOBATH BBIYHUCIUTEIBHBIC PE3YNbTAThI B 3a7aue, MCCIEAOBATh MOITYYCHHOE
pellIeHHE 3a]1auu;

*  aHAIM3UPOBATH BCEBO3MOXKHBIE CHTYAI[MM B3aHMHOTO PACIIOJIOKCHHS JIBYX OOBEKTOB U
U3MEHCHHE WX XapaKTePUCTUK TIPU COBMECTHOM JIBIDKCHHU (CKOPOCTh, BpeMs,
paccTosiHue) TP PElICHUH 3a7a4 Ha JBM)KCHUE JIBYX OOBEKTOB KaK B OJJHOM, TaK U B
POTHBOIOJIOXKHBIX HAIIPABJICHUSX;

*  HCCIeNOBaTh BCEBO3MOXHBIC CHTYAIlMHM MPH PEIICHUW 3aJa4 Ha JIBIDKCHUE IO peEKe,
paccMaTpuBaTh pa3HbIe CHCTEMbI OTCUETA,

* OCO3HaBaTh W OOBSACHATh HICHTHYHOCTH 3aJay PAa3HBIX THUIIOB, CBS3BIBAIONINX TPHU
BEJIMYUHBI (Ha paboTy, Ha MTOKYIIKH, Ha IBU)KCHHUE);

*  BBICIATH OTH BEIUYHMHBI W OTHOIICHUS MEXIY HUMH, MPUMCHSITh UX MPH PEIICHUH
3aj1a4, KOHCTPYUPOBATh COOCTBEHHBIC 3a/1a4 YKa3aHHBIX TUIIOB;

* BJIAJICTh OCHOBHBIMH METOJAMH PEIICHHS 3a7ad Ha CMECH, CIUIABBI, KOHIICHTPAIUU;
pemiath 3aJa4d Ha TMPOLEHTHI, B TOM YHCJE, CJIIOXXHBIC MPOICHTHI ¢ OOOCHOBAaHHUEM,
HCIIOJIb3YsI pa3HBIEC CIIOCOOBI;

* OBJIQZICTh OCHOBHBIMH METOJIAMH PCIICHUS CIOKETHBIX 3aj1a4: apu(METHUECKUH,
anredpanvecKkuil, mepedop BapuaHTOB, TEOMETPUUIECKUHN, TPAPUICCKHA,

*  TPUMEHSTH UX B HOBBIX 110 CPABHEHHIO C U3YUYCHHBIMH CUTYaIUSIX.

B noBce1HEBHOM JKM3HU U ITPU U3YYEHUH JPYTHX IIPEIMETOB:

*  BBIACIATH [IPU PEUICHUH 33]a4 XapAaKTEPUCTUKU PACCMATPUBAEMOW B 3ajadye CUTYyalluH,
OTJIMYHBIE OT PEAIbHBIX (T€, OT KOTOPBIX a0CTParupoBaIUCh);

*  KOHCTPYUPOBAaThb HOBBIE CUTYallUM C YYETOM 3THX XapaKTEPUCTUK, B YACTHOCTH, IIPH
pEILIEHNH 3a]a4 Ha KOHLIEHTpallWH;

* YUYUTBIBaThb IUIOTHOCTH BEIIECTBA; pEIIaTh W KOHCTPYUPOBAaTh 3aJauyd Ha OCHOBE
paccMOTpEeHUs peabHBIX CUTYAIMH, B KOTOPBIX HE TPEOYeTCsl TOUHBIM BHIYMCIUTEIbHbINA
pe3yJIbTar;

*  pelIaTh 3a/1a4¥ Ha ABUKEHUE 110 PEKE, pacCMaTpUBas pa3HbIe CUCTEMBI OTCYETA.

Hcropust MaTeMaTHKHU

* OnuceBaThb OTACIBHBIE BBIIAIOIINECS PE3YJAbTaThl, MOJIYYEHHBIE B XOAE pPa3BUTHUSA
MaTE€MaTHUKHU KaK HayKH;

*  3HATh IPUMEPHI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB, B CBS3H C OTEYECTBEHHOU U
BCEMHUPHOH UCTOPHUEH;

* IIOHMMAaTh POJIb MATEMATUKU B pa3BuTuu Poccum.

Meroabsl MaTeMaTHKH

* BeiOupare mnoaxoadummii M3ydyeHHBIH METOA M PEHIeHWH M3YYEHHBIX THUIIOB
MaTEeMaTUYECKHX 3a/1a4;

* TQPUBOAWUTH  IPUMEPHl  MATEMaTUYECKUX  3aKOHOMEPHOCTEM B  OKPYXKAIOIIEH
JIEHCTBUTEIILHOCTH U MIPOU3BEACHUAX HCKYCCTBA.

BBINMYCKHUK TMOJYYHT BO3MOKHOCTH HAYUHTHCS (0151 passumusi MblUIEHUS, UCHOIb308AHUSL 6
NOBCEOHEBHOU HCUZHU U 0OeCneyeHUsl BOZMONCHOCIU YCREUHO20 NPOOOIdHCEHUSL 00PA308aHUsL NO
CNEeYUATIbHOCMAM, He CBA3AHHBIM C NPUKIAOHBIM UCNOIb308AHUEM MAMEMAMUKU)
Yucaa
*  Onepuposamv HNOHAMUAMU: MHONCECMBO HAMYPANbHBIX YUCET, MHONCECMBO YeablX
yuces, MHOMCeCmMeo PaAYUOHAILHBIX YUCe], UPPAYUOHATbHOE YUCTIO, K8AOPAMHbI KOPEHDb,
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MHOJHCECBO OelCMBUMENbHBIX YUCE]l, BbINOIHAMb OKpY2lleHUue PAYUOHATbHBIX YUcCel C
3a0aHHOU  MOYHOCMbIO, CPABHUBAMb PAYUOHAIbHBIE U UPPAYUOHAIbHbBIE YUCIA,
NPeoCcmasiaims payuoHAIbHOe YUCTO 8 Ude 0eCAMUYHOU Opoou,

YROPAOOUUBAMb YUCA, 3ANUCAHHbBIE 8 8UOE 0ObIKHOBEHHOU U 0eCAMUUHOU OpooU.

B noBcenHeBHOM KU3HU U MTPU U3YYEHUH IPYTHX IMPEIMETOB:

APUMEHAMb NPABUNA NPUOTUNCEHHBIX BbIYUCTEHUL NPU PelleHUU NPAKMUYecKux 3a0ay u
peuteHuu 3a0a4 Opy2ux yueoHvIX npeomemos;

8bINOIHAMb CPABHEHUE PEe3YIbINAMOE GbIUUCIEHUL NPU PeUleHUU NPAKMU4ecKux 3a0ad, 8
MOM Yucie NPUOTIUINCEHHBIX GbIUUCTEHULL,

3anucbl6ams U OKPY2iAMb YUCLO8ble 3HAYEHUS PeanlbHbIX BeIUYUH C UCNONb308AHUEM
PA3HBIX CUCEM UBMEPEHUs.

ToxnecTBeHHbIE IPe00Pa30BaAHUS

Onepupoeéamv  NOHAMUAMU CMENeHU C YelblM OMPUYAMENbHbIM — HOKA3Amenem,
PACKAAObI8AMb HA MHOJICUMENU K8AOPAMHbII MPEXUIIEH,

BbINOHAMb ~ NPEOOPA308AHUS  GbIPANCEHUN,  COOEPHCAWUX CMeEeNneHu C  YeablMu
OMPUYAMENLHBIMU NOKA3AMENAMU, NEPEXOOUmb OMm 3anNuci 6 8ude CMeneHu ¢ Yeablm
ompuyamenbHbiM NOKA3amenem K 3anucu 8 suoe opoou,

BbINOIHAMb NPE0OPA308aHUsL OPOOHO-PAYUOHATILHBIX 8bIPANCEHUNL. COKpaujerue opoobetl,
npugedenue aneebpauyeckux opodetl Kk oowemy 3HAMEeHAmento, Cl0NHCeHue, YMHONICEHUE,
Oellenue aneedopaudeckux opoobeli, 8o3gedenue ancedpauieckou 0poou 8 HamypaibHyo U
yenyro ompuyamenbHyo cmenens,

8bINOIHAMb NPEO0OPAZ0BANUSL BBIPANCEHUL, COOEPAHCAUUX KBAOPAMHbBLE KOPHU, 8blOEISINb
K8aOpam CyMmbl UIU PAZHOCMU O8VUNIEHA 8 BbIPANCEHUAX, COOEPHCAUUX K8AOPAMHble
KOPHU,

BLINOJIHAMb NPE0OPA30BAHUS BLIPANCEHUL, COOEPHCAUUX MOOYTb.

B noBcenHEBHOM XKU3HU U IIPU U3YYEHUHU OPYTUX NIPEIMETOB:

BbINOIHAMb NPeoOPA306aHUs. U OCUCMBUS C YUCIAMU, 3ANUCAHHBIMU 8 CIAHOAPMHOM
suoe;

BbINOJHAMb NPEOOPA30BAHUSL ANeOPAUUECKUX 8bIPANCEHUL NPU PEUleHUU 3a0ay Opy2ux
VUeOHbIX NPeOMemos.

YpaBHeHus! M HEPABEHCTBA

Onepuposams ~ NOHAMUAMU.  HEPABEHCMB0,  pelleHue  HepageHcmed,  00aaAcmb
onpeoeneHus ypasHeHus (HepaseHcmea, Cucmemsl YpasHe Ul Uiy HepaseHCcms),

pewams KeaopamHvle YPAGHEeHUs. U YPABHEHUs], CB0OUMblE K K8AOPAMHbIM C HOMOWbIO
MO2HCOECBEHHBIX NPeoObPA308aAHUL,

pewiams  OpOOHO-TUHEUHble YDABHEHUs, peuams VPAGHEeHUs CNocoOOM 3aMeHbl
nepemeHHou;

peuamn JUHelHble HePABeHCMBd ¢ Napamempamu,

peulams HeclodCHble K8AOPamuvle YPABHEHUs C NApAMempoM, peulams HeClONCHble
VPABHEHUsL 8 YelblX YUCTAX.

B noBceqHEeBHOI KU3HU U IIpHU U3YUCHUU JPYTIUX NMPCIMETOB!:

cocmasiams U pewlams Keaopamuvle YPAGHeHUs, VPABHeHUs, K HUM C800AuUecs,
cucmemyvl JUHEUHbIX YPAGHEHUU, HEpAGEeHCMSE Npu peuleHuu 3a0ay Opyeux y4eOHbIX
npeomemos;

8bI0UpaMb  COOMEEMCMEYIOWUe VPAGHEHUS, HEePABeHCm8a UAU UX Cucmemvl Ol
COCMABIEHUSL MAMEMAMUYECKOU MOOeNU 3a0AHHOU PeanbHOL CUMYayuu Uiy NPUKIAOHOU
3a0avu;
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*  YyMemb UHMEPNPEMUpO8ams NOLYYEHHBIL NPU peuleHUul YPaeHeHUus, HepaeeHcmea Uil
cucmemvl pe3yibmam 6 KOHMeKCme 3a0aHHOU PeanbHOU CUmyayuu uiu npukiaoHou
3a0auu.

DOyHKIUHA

*  Onepuposamov NOHAMUAMU: QYHKYUOHANLHAS 3A8UCUMOCMb, YYHKYUA, 2pagdhur hyHKyuu,
CnocooOwvl 3a0anusi QyHKYuU, apeymenm u 3HaveHue QyHKyuu, ooiacme onpeoeneHus u
MHOIHCECB0 3HAYEHUN PYHKYUU,

«  cmpoumnv epaguru 06pamnol nponopyuoHarbHOCM, QYHKYUU 6uda: Y =~IX y =
k
;;y=x2;y=x3;y= kx + b;y = ax? + bx + ¢ u np.
B noBceiHEBHOI KU3HU U TIPU U3YYCHHUU JAPYTHX MPEAMETOB:

® uwmnocmpupoeamsb C HOMOULbIO epaqbuka PEANbHYIO 3A8UCUMOCNIb UIU npoyecc no ux
xapakmepucmuxkam,

CrarucTHKA ¥ TeOpHUs BEPOSITHOCTEM, JIOTHKA 1 KOMOMHATOPUKA
B noBceaHeBHOM KU3HU U NIPU U3YYEHUH IPYTUX IIPEIMETOB!

*  U3BJEKaTh, HHTEPIPETHUPOBATH U NMPEOOpPa30BbIBATE MHPOPMALUIO, IMPEJCTABICHHYIO B
TabiMuax, Ha JAdarpaMmax, rpaukax, OTpPaKalollyl0 CBOMCTBA M XapaKTEPUCTUKHU
peabHbIX MIPOLIECCOB U SBICHUM;

* ONpeneNsTh CTaTUCTUYECKHE XapaKTePHCTUKU BHIOOPOK MO TalnMuam, auarpammam,
rpadukam, BHIIOIHITH CPABHEHHE B 3aBUCUMOCTH OT LIEJIM PELICHUS 3a/]auy;

*  OLEHUBATh BEPOSTHOCTb PEATbHBIX COOBITUHN U SIBICHUU.

HcTopust MaTeMaTnuKH

» Xapakrepu3oBaThb BKJIaJ BBIJAIOIIMXCS MAaTEMaTUKOB B Pa3BUTHE MaTEMaTUKU U MHBIX

Hay4HbIX 00JIacTeil; MOHUMATh pOJIb MaTEMAaTUKU B pa3BUTUU Poccuu.
Metoabl MaTeMaTHKH

* BriOupare n3yueHHble METOIbI U UX KOMOMHALIMY [T PELICHUs MaTeMaTHUECKUX 3a/1a4;

*  HCIIOJIb30BAaTh MaTeMaTHUYECKHE 3HAHUS IS ONMCAHHUA 3aKOHOMEPHOCTEH B
OKpY’Karolien AeHCTBUTEIbHOCTH U IPOU3BEICHUSIX UCKYCCTBA.

I'eomerpus
BhInycKHHMK Hay4duTCA:

* BJAJETh T'EOMETPUYECKHMMM TMOHSATHSAMH TIIpU PpEUIeHMM 3a7ad U  [POBEJIECHUU
MaTeMaTHYECKUX PACCY)KJICHHMH; CaMOCTOATEIbHO (OPMYIMPOBATH  ONpPEAEICHUs
reOMEeTPUUECKUX PUryp,

* BBIIBUTaTh TUIOTE3bl O HOBBIX CBOMCTBaX M NpPU3HAKAaX TI'€OMETPUUECKUX (GUTYp H
000CHOBBIBAaTh UJIM OIPOBEPIaTh UX;

* 0000maTh WM KOHKPETU3UPOBATh PE3yJIbTaThl HA HOBBIX Kjlaccax (Uryp, MPOBOIUTH B
HECJIOKHBIX CIIydasX KiIacCUpUKAIUIO GUTYp MO pa3IuYHbBIM OCHOBaHMSAM; MCCIIEJOBAThH
YyepTekH, BKIIOUass KOMOMHAIMK QUryp;

*  U3BIEKaTh, HHTEPIPETUPOBATh U MPeoOpPa30BbIBaTh MH(POPMAIHIO, NIPEICTABICHHYIO Ha
yeprexax; pelaTh 3aJa4yd FeOMETPUYECKOr0 COJIEp)KaHUs, B TOM YHCJIE B CUTYalUsX,
KOTI'Jla JITOPUTM PELICHUsI HE CIIEYET SIBHO U3 YCIIOBHUS;

*  BBINOJIHATH HEOOXOUMBIE JISl PELIECHUS 3a7a4u JOMOJHUTEIbHbBIE IOCTPOCHHUS;

*  HCCIIeI0BaTh BO3MOKHOCTh IIPUMEHEHUS TEOpeM U (pOPMYJI AJIs pelIeHus 3a/1a4;

*  yMeTh GOpPMYIUPOBATH U JI0KA3bIBATH TEOMETPUUECKUE YTBEPHKICHUS;

B noBceaHeBHON KU3HU U IPU U3YYEHUH IPYTUX PEIMETOB!

* COCTaBJIATH C HCIOJb30BAHUEM CBOMCTB Te€OMETpUYECKUX GUTYp MaTeMaTU4YecKue
MOJEIM JJsi pELIeHUs 3aJad IPaKTUYECKOTO XapakTepa M 3aJad M3 CMEXHBIX
JUCIUILINH;

*  HCCIEN0BaTh MOJYyYEHHBIE MOJIENHN U HHTEPIIPETUPOBATH PE3YIIbTAT.

Haruasinnas reomerpust
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BrinyckHuK Haydures:

pacro3HaBaTh HAa 4YEPTEIKAX, PUCYHKAX, MOJAECIAX M B OKPYXKAIOLIEM MHUPE IIOCKHE U
IPOCTPAHCTBEHHBIE TIeOMETpUYecKne (Uryphbl; pacro3HaBaTh pPa3BEPTKU  Kyoa,
IPSIMOYTOJIBHOTO MMapaJlIeNIeNIuIIeja, IPABWIBHOM NUPAMMIbI, LWIMHIPA U KOHYCA;
OTIpeNeNIATh 10 JHHEHHBIM pa3MepaM pa3BEPTKU (PUTypbl JTUHEWHBIE pa3Mepbl camoi
¢burypsl 1 Ha000pOT;

BBIYUCIISITH 00BEM MPSMOYTOJILHOTO NapaljiesenuIe a.

Bbll’lyCKHuK noJjiydunt 603MOACHOCNb.!

Yernyoumo u pazeums npedcmagieHus 0 NIAGHUMEMPUIeCKUX 2eOMempuieckux Queypax,
NPUMEHAMb NOHAMUE PA3ZEEPMKU O/ 8bINOIHEHUSA NPAKMUYLECKUX pACUEMOo8 puayp.

I'eomeTpuueckue purypni
BrinmyckHuK Haydures:

HI0JTb30BATHCS SI3BIKOM T'€OMETPUH JUIS ONMCAHUS MPEIMETOB OKPYKAIOIIEr0 MUpPA M UX
B3aMMHOTO PACIIOJIOKECHHUS;

pacno3HaBaTh M M300pakaTh Ha YEPTEKaxX M PHCYHKaX reoMeTpuyeckue GUrypsl U ux
KOH(HUTypaInu;

HAaXOJHUTh 3HAYEHUS IJIMH JIMHEWHBIX 3JIEMEHTOB (DUTYp M MX OTHOILICHUS, TPaLyCHYIO
Mepy yrioB oT 0 no 180°, mpuMeHsisl onpeeseHus, CBOWCTBA U MPU3HAKU QUIYp U UX
9JIEMEHTOB, OTHOIIEHUs Quryp (paBeHCTBO, MOA00HME, CHMMETPHH, IOBOPOT,
napajuieIbHbIN MEPEeHoc);

pemiate 3agayd Ha JI0KAa3aTeNbCTBO, ONMpasCh Ha HW3y4YCHHBIC CBOWCTBa (uryp u
OTHOIICHHUI MEXy HUIMH U TIPUMEHSS N3yUYECHHBIE METO/IbI JJOKA3aTEIbCTB;

peuiaTe HECIOXKHBIE 3aJauyd Ha IIOCTPOCHHE, IPHMEHSSI OCHOBHBIC aJTOPUTMBI
MOCTPOCHHS C TIOMOIIBIO IUPKYJIS U TMHEHKH;

peuaTs NpoCTelIne MIaHUMETPUIECKUE 3aa4H Ha IIIOCKOCTH. .

Bbll’lyCKHuK noJiydunt 603MOACHOCNIb.

0811a0emb Memooamu peulenus: 3a0a4 Ha 8bIYUCTEHUSL U OOKA3AMENbCMBA: MEMOOOM OM
NPOMUBHO20, MeMOOOM NO000Us, MemoOOM nepebopa 6apuaHmos u MemoooM
2e0MempPU4eCcKux Mecm mo4ex,

npuobpecmu onvim NPUMeHeHUs. aneedpPaudecKko2o U mpueoHOMempuiecKko20 annapama
U uoetl OBUNCEHUSI NPU PEULEHUU 2eOMEeMPULECKUX 3a0ay;

081a0emv MPaAOUYUOHHOU CXeMOU peuleHus 3a0ay Ha HOCMPOeHUue ¢ NOMOUbIO YUPKY ]IS
U TUHEUKU: AHAU3, NOCMPOEHUE, OOKA3AMENbCMBO U UCCIe008AHUE,

HAYYUMbCsl peulams 3a0ayu Ha NOCMpoeHUe MemoooM 2eOMeMmpULecKkoco mecma mo4ex
U MEMOOOM ROOOOUS;

npuobpecmu Onvlm UCCIe008AHUS CEOUCMNE NIAHUMEMPUYECKUX QUSYD C NOMOWbIO
KOMNbIOMEPHLIX NPOCPAMM,

npuobpecmu  onvlm  GbINOJAHEHUs  NpPoeKmos no memam:  «l eomempuueckue
npeobpazosanus Ha niockocmuy, «llocmpoenue ompeskos no ghopmyner.

HN3mepenne reoMmeTpu4ecKUX BeJTUYHH
BeimyckHUK HayduTCS:

MCIIOJIb30BaTh CBOMCTBA M3MEPEHHUS JJIMH, IUIOLIAJIed U YIJIOB MpU pPELIeHUH 3a7ad Ha
HaXO0XJICHUE JJINHBI OTPE3Ka, IJIMHBI OKPY>KHOCTH, JUIMHBI AYTH OKPYXHOCTH, TPagyCHOU
MEpHI yIIa;

BBIYUCIIATH JIJTMHBI TUHEWHBIX 3JIEMEHTOB (PUTYP U X YTJIbI, HCHOJB3YS (DOPMYJIIbI JITUHBI
OKPYKHOCTH U JUTMHBI IYTH OKPYKXHOCTH, GOPMYJIbI IIomaaen puryp;

BBIUNCIIATh  IUIOLIAAM  TPEYrOJIbHUKOB, IMPSMOYIOJBHUKOB, IapajljIeIOrpaMMOB,
Tpameuuif, KpPyroB U CEKTOPOB; BBIUUCIATH JJIUHY OKPYKHOCTH, JUIMHY JYyI'd
OKPYXHOCTH;

pelaTh 33Ja4u Ha JI0Ka3aTeIbCTBO C HCIOJIb30BAHUEM (OPMYJ JUITMHBI OKPY>KHOCTH U
JUIMHBI AYTH OKPY>KHOCTH, (popMya mtomaneit puryp;
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* pemiath MPaKTUYECKHE 3a/1ayM, CBSI3aHHBIC C HAXOXICHUEM T'€OMETPUUYECKUX BEIMYUH
(ucTonb3ys NMpu HEOOXOAMMOCTH CITPABOYHUKU U TEXHUYECKUE CPEJICTBA).
Buvinyckuux nonyuum 603mMoACHOCHb:

*  gLIMUCIAMb NAOWAOU (PuUeYp, COCMABIEHHLIX U3 08YX UIU DoNee NPAMOY2ONbHUKOS,
napanieniocpammos, mpeyeoibHUKos, Kpyea u Cekmopa,

*  BLIYUCTAMb NAOWAOU MHO20Y2ONAbHUKOB, UCHONbL3YS OMHOUEHUS PABHOBEIUKOCIU U
PABHOCOCMABNIEHHOCU,

*  npuobpecmu onvlm npuUMeHeHUs. aneebpauyecko2o u 91eMEHMAPHO20
MPULOHOMEMPULECKO20 annapama u uoell O8udCeHUuss Npu peuweHuu 3a0ai Ha
8blYUCIEHUE NI0WAOel MHO20Y20NbHUKOB.

Koopaunarsi
BBITTYyCKHUK HAy4UTCS:

*  BBIYHCIATH JJIMHY OTPE3Ka MO KOOPJMHATAM €r0 KOHIIOB;

*  BBIYHCIATH KOOPAWHATHI CEPEAMHBI OTPE3Ka;

*  HCIIOJI30BATh KOOPIUHATHBINA METOJI i1l U3yUEHUSI CBOMCTB MPSMBIX M OKPYKHOCTCH.

Buinyckrux nomryuum 603mooicnocms:

*  o061a0emb  KOOPOUHAMHBLIM ~ MemoOOM  peuleHus 3a0ad Ha  BblYUCIeHUe U
00KA3amelbCmeo,

*  npuobpecmu onvlm UCHOIb308AHUS KOMNBIOMEPHBIX NPOSPAMM OJIsl AHANU3A YACHHbBIX
cIyyaes 83aUMHO20 PACNONIOANCEHUS OKPYIHCHOCIEU U NPAMbIX,

*  npuobpecmu ONnvlM GbINOJHEHUs NPOeKmos Ha memy «lIpumeneHue KOOpPOUHAMHO20
Memooa npu peuteruu 3a0ay Ha 8blYUCIeHUe U 00KA3AMENbCMBO.

BekTopsl
BbInyCcKHHUK HAy4YHUTCSA:

* ONEpPHUPOBATh C BEKTOPAMHU: HAXOJHUTh CyMMY M Pa3HOCTh JIBYX BEKTOPOB, 3aJaHHBIX
T€OMETPUYECKH;

*  HaxOJUTh BEKTOP, PABHBIN MPOU3BEICHUIO 33 JaHHOT'O BEKTOPA HA YHCIIO;

*  HaxOJUTh JJI BEKTOPOB, 3aJJaHHBIX KOOPAWHATAMU: ATUHY BEKTOPA, KOOPIUHATHI CyMMBbI
W Pa3HOCTH JIBYX M 00Jiee BEKTOPOB, KOOPAMHATHI MPOU3BEICHUS BEKTOpa Ha YHCIIO,
MIPUMEHSIS pu HEOOXOIUMOCTH COYETATENbHBIH, MePEMECTUTETBHBIN H
pacipeneuTeIbHBIA 3aKOHBI; BEIYUCIIATH CKAJISIPHOE TIPOU3BEICHUE BEKTOPOB;

*  HaxOJHUTh Yyroj MEXIy BEKTOPaMH, YCTaHABIUBAThH NEPIIECHINKYISIPHOCTh MPSIMBbIX.

Buvinyckuux nonyuum 603mMoicHOCb .

*  o061a0emb  BEKMOPHLIM  MemoOOM Ol  peuleHus 3a0a4y HA  GblYUCIeHUue U
00KA3amebCmeo,

*  npuobpecmu Onvlim 8bINOJIHEHUS NPOeKMo8 Ha memy «lIpumeneHue 6eKMOpPHO20 Memooa
npu peleHuy 3a0ay Ha 8blYUCIeHUe U OOKA3ameabCmeEoy.

COIEPKAHHUE YYEBHOI'O NIPEJIMETA

Maremartuka 5-6 kiacec.
Hamypanvnsie uucaa u oelicmeus Ha0 HUMuU
HarypanbHblil psj 4YHucel U ero CBOicTBa

HatypanbHoe 4mcClio, MHOKECTBO HAaTypaJIbHBIX YHMCENl U €ro CBOICTBa, M300pakeHue
HaTypaJbHBIX YHMCEJ TOYKAMH Ha YMCIOBOM mNpsiMoi. Mcmonp30BaHHE CBOMCTB HaTypalbHBIX
yhcesl NpU pelleHuu 3aaad. [loHsATHe IIKalibl, KOOPAMHATHOIO Jiyda. 3aluch U YTEHHE
HATypaJIbHBIX yucen. Paznuune mexay mudpoii u gucnom. [lo3unnonHas 3anuch HaTypaabHOTO
yHclla, MOMECTHOE 3Ha4yeHHe LHUQPbI, pa3psibl M KJIacCchl, COOTHOLIEHHE MEXIy JBYMs
COCEIHUMH pa3psIHbIMU €AMHUIAMHU, YTEHHE W 3alHUCh HATypalibHbIX uucend. OKpyrieHue
HaTypaJibHbIX uyncen. Heobxonumocts okpyrieHus. [IpaBuio okpyrieHus: HaTypajibHbIX YUCEIL.
CpaBHeHue HaTypalbHBIX u4Hcell, cpaBHeHHe ¢ uuciaoMm 0. IloHsTHE O CpaBHEHMM 4YuCEll,
CpaBHEHME HATypaJbHBIX YHCEN APYT C IPYroM U C HyJIEM, MaTeMaTUYecKas 3aluch CpaBHEHUH,
CHoCcOOBI CPaBHEHUS YHUCEI.
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JleCTBHSA ¢ HATYPAJLHBIMH YHUCJIAMHU

CrnoxeHne M BbIYMTAHUE, KOMIIOHEHTHI CIOXKCHMS U BBIUUTAHUA, CBSI3b MEXIY HUMH,
HAXO0X/IEHUE CYMMBI U Pa3HOCTH, U3MEHEHUE CyMMbI U Pa3HOCTH MPU U3MEHEHUHU KOMIIOHEHTOB
CJIO’KEHUS U BBIUUTAHUS.

YMHOXEHUE U JEJIeHHWEe, KOMIIOHEHTbl YMHOXXEHMSI M JIE€JICHUS, CBSI3b MEXKIY HHUMH,
YMHOXXEHUE U CIIO)KEHHE B CTOJIOMK, JI€JIEHUE YroJKOM, IPOBEpKa pe3ysibTaTa € IOMOIIbIO
NPUKUIKA 1 00paTHOTO JeHCTBUSI.

IlepemecTuTenbHbIi W COYETATENIbHBIA ~ 3aKOHBI  CIOXKEHUS M YMHOXEHUS,
pacIpeneuTeNIbHBIA 3aKOH YMHOXXEHHUS OTHOCHTEIBHO CIIOKEHUS, 000CHOBAHUE aAl2OPpUMMO8
BbINOIHEHUSL APUPMEMUUECKUX OeliCBULL.

CremneHb ¢ HATYpaJbHBIM MIOKa3aTeIeM

3anuce yKcaa B BUJIE CyMMBbl Pa3psIHbIX CIAaraeMblX, MOPSIOK BBINOJIHEHHS ACHCTBUM B
BBIPQKEHUAX, COJEPXKAIIMX CTENEHb, BBIYMCICHUWE 3HAUYEHUN BBIPAXKEHUH, COJEpKAIINUX
CTETIEHb.

YucioBble BhIpaKeHUs

YucnoBoe BbIpaXKEHUE U €r0 3HaUeHHE, TIOPSIIOK BHIIOJHEHUS AEHCTBHM.
JleaeHue ¢ ocTaTKOM

JleneHue ¢ OCTaTKOM Ha MHOYKECTBE HATypallbHBIX YHUCEI, Colcmea Oelenus ¢
ocmamxkom. IIpakTryeckue 3ajaun Ha JIeJI€HUE C OCTaTKOM.
Anredpanyeckne BbIPaKeHUS

Hcnonp3oBanue OyKB JU1si 0003HAYCHUS YUCENl, BEIYMCICHUE 3HAUYCHHS alreOpandeckoro
BBIPQ)KEHUSI, IPUMEHEHHUE alNreOpandyecKux BBIPAKEHUM JUIs 3alMCU CBOWCTB apu(METHUECKUX
JecTBUH, MpeoOpa3oBaHue anreOpandecKux BBIpaXEHUH. /[pobHble uucna u Oelcmeus HAO
HUMU.

OO0bIKHOBEHHBIE IPOOH

Hons, yacth, apoOHOE uucio, ApoOb. JpoOHOe 4MCIO Kak pe3yibTaT JAeJeHHUS.
[IpaBuiibHBIE W HENpaBWIbHBIE JpOOM, CMellaHHas JApoOb (CMENIAaHHOE 4YHUCIOo). 3amuch
HaTypaJbHOI'O YMCJIa B BUAE JpoOM C 3alaHHBIM 3HAMEHaTeleM, IIpeoOpa3oBaHue CMEIIaHHON
IpoOu B HEMpaBWIBHYIO JIpoOb W HaoOopot. [IpuBenenue apobeld k oOImeMy 3HAMEHATEIIIO.
CpaBHeHue OOBIKHOBEHHBIX ApoOeil.  CrokeHHe W BBIYMTAHUE OOBIKHOBEHHBIX ApoOeil.
YMHOKEHHE U JieJIeHre OOBIKHOBEHHBIX po0eil. ApupMeTndeckue AecTBUS CO CMEIIaHHBIMU
npobsMu. Apudmerndeckue 1eHCTBUS € IPOOHBIMH YHCIAMHU.

Cnocobvl payuonanuzayuu 8bIYUCIEHUL U UX NPUMEHEHUe NPU 8bINOIHEHUU OeUCEU.
Hecaruunblie 1podu. [Tonarue necaTHUHON IpoOU, OKPYTIIEHUE AeCATHUHBIX Apobeil. CroxxeHue
Y BBIYUTAHHUE JIECATHUYHBIX ApoOei. YMHOXKEHHE W JeNIeHHe NecATUYHBIX napoOei. [lonsarue
cpeaHero apu(METHYeCKOro U CpelHero 3HayeHus BenuuyuHbl. [IpoueHTsl. OmnpeneneHue
npoueHTa. O003HaueHHe NpPOLEHTOB. PelleHne 3ajad Ha HaXOXKIEHHE MPOIEHTOB OT YHCIA.
Pemenue 3a1a4 Ha HaX0XIEHNE YHCIIA 110 €70 MPOLICHTAM.

Pemienne TekcToBBIX 32124

EnuHunsl u3MepeHMid: AMMHBI, IUIOIAAM, OO0bEMA, Macchl, BPEMEHH, CKOPOCTH.
3aBUCHUMOCTH MEX]y €IWHULAMU U3MEPEHHUsS] KaXJ0H BEIMYMHBL. 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMS, PACCTOSHUE; IMPOU3BOAMUTENBHOCTh, BpeMs, paboTa; IeHa,
KOJIMYECTBO, CTOUMOCT.
3agauu Ha Bce apupMeTndecKue AeUCTBUSL

Pemenne TekcToBBIX 3aa4 apupmMeTndeckuM crocodom. VMcnonapzoBanue tabnui, cxem,
4epTEeKEN, APYTUX CPEACTB NPEACTABICHUS JaHHBIX [P PEIICHNUH 3aJa4H.
3anauu Ha ABM)KEHUE, pa0OTy U MOKYIKU

Pemenne Hecn0XKHBIX 3a7ja4 HA ABM)KEHUE B ITPOTHUBOIIOJIOKHBIX HAIIPABIEHUAX, B OHOM
HaAIpaBJIEHUHU, JBUKEHHE IO pEeKe IO TEUYEeHUI0 U MpOTUB TeueHus. Pemenue 3amad Ha
COBMeCTHYI0 paboty. Ilpumenenue npoOell mpu pemieHHMH 3aaad. 3aJadd Ha YacTH, JOJIH.
Pemenue 3a1a4 Ha HaXOX/I€HNE YaCTH YMCIIa U YUCIIa IO €ro YacTu. Pemienue 3agaq Ha J0JIH.
Jlornueckue 3agauu
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Pemenne HeCHOXHBIX JIOTMUECKUX 3adad. Pewenue nozuyeckux 3a0ay ¢ NOMOUWBIO
epaghos, mabnuy.

OcCHOBHBIE METOJIBI PEIIEHUSI TEKCTOBBIX 3a/1a4: apuPMeTudecKui, mepedop BapuaHTOB.
Harasinnasi reomerpust

durypsl B OKpyxKaromemM Mupe. Harmsiaaeie npeacTaBieHus o Gurypax Ha MIOCKOCTH:
npsiMasi, OTPE30K, JyY, yroJ, JJOMaHasi, MHOTOYIOJbHUK. YEeThIpEeXyroibHUK, MPSMOYTOJIbHUK,
KBagpaT. TpeyroibHUK, 6udvl mpey2onvhukos. Ilpasunvhsie mHozoyeonbHuku. V3o0pakeHue
OCHOBHBIX reoMeTpuueckux guryp. [lonarue ocu cummeTpun GUTyphL.

JlnunHa otpeska, JjomaHo. Enunuiel usmepenus mHsl. [locTpoeHne oTpes3ka 3ajaHHOM
JuHbel. Bunel yrimoB. I'pagycHas mepa yria. M3mepeHune U MOCTPOEHHE YIJIOB C IIOMOIIBIO
TPaHCIIOPTHPA.

[lepumerp wmHoroyronbHuka. Ilonstue miomanu QUrypsl; eIUHUIBI U3MEPEHUs
wiomaau. [Tnomane npsmMoyronbHuKa, KBaapara. [IpubmmkeHHoe u3MepeHue wiomanu Guryp
Ha KJeTyaToi Oymare. Pagnogenuxue gucypoi.

Harnsoaeie mpeacraBieHuss O MPOCTPAHCTBEHHBIX (UTYpax: KyO, mapajuielenumnen,
npusma, nupamuaa. MzobpaxeHnne npocTpaHCTBEHHBIX QUTYD.

[Tonsitue o6bema; enuuuIBI 00beMa. OOBEM IPSIMOYTOJILHOTO MapajlieNienumena, Kyoa.

[TonsiTue o paBeHcTBe GUTYp.

Pemrenune npakTrueckux 3agad ¢ MpUMEHEHHEM IPOCTEHIINX CBOMCTB (UTYD.

Hcmopua mamemamuxu

Tossnenue yughp, 6yxs, uepocnughoe 6 npoyecce cuéma u pacnpeoeieHusi NpoOyKmos Ha
pesnem brausxcnem Bocmoke. Ceésazb ¢ Heonumuueckoii pegontoyueil.

Pooicoenue wecmudecamepuunoii cucmemol cuucienus. Ilosenenue oecamuunoi 3anucu ducei.
Pooicoenue u pazsumue apugpmemuxu namypanvuvix uucen. HOK, HO/], npocmwie uucna.
Pewemo Opamocghena.

lpobu 6 Basunone, Ecunme, Pume. Cmapunmsie cucmemvl mep.

Anareopa
Yucaa
PanuonaJjbHBIE YHCJIA.

Pacmmpenne MHOKECTBAa HATYPAIBHBIX YHCEN O MHOXKECTBA LEIbIX. MHOXKECTBA LEIBIX
YHCeNl 0 MHOXKECTBA PallMOHAIBHBIX. PallMOHANIbHOE YHCIIO Kak OTHOIIeHHe Mm/n, rae m —
1[eJI0€ Yucio, N — HatypaibHoe. CTENEeHb C IEJIBIM TTOKa3aTeIeM.

JleiicTBUTEIbHBIE YHCJIA.

KBanpaTtHblii kOpeHb W3 4YHcla. 3amuCh KOPHEH C IOMOIIBIO CTENEHU C JPOOHBIM
nokasareneMm. llonsatue o0 wuppanuoHanbHOM uMcie. HVppalMoOHANIBHOCTH YHUCHA U
HECOM3MEPUMOCTh  CTOPOHBI U  JUAaroHaimu  KBajapaTta. JlecsiTuuHbie  TPUOIHKEHUS
HMppalOHAIbHBIX YHCEIl. MHOXECTBO  JEMCTBUTEIBHBIX  UHCE; MpEJCTaBICHUE
JIEMCTBUTENLHBIX YHCENl OECKOHEUHBIMU NIECATUUHBIMU Jpo0siMu. CpaBHEHHE JCHCTBUTEIBHBIX
yrucen. KoopaunatHas mnpsmas. M3o0pakeHue dYucen TOYKAMH KOOPAMHATHON MPSIMOM.
HucnoBble TPOMEKYTKH.

ToxnecTBeHHBIEC IPE0OPa30BaAHUA

AnreOpanyeckue BbIpaxkeHUsl. ByKBeHHbIE BBIpKEHHS (BBIPAXKEHHUS C MEPEMEHHBIMU).
YucnoBoe 3HaueHHWE OYKBEHHOTO BbIpaxeHHs. JlOMycTUMBbIe 3HAYEHUS MEPEMEHHBIX.
[ToncraHoBka BeIpakeHH BMecTO nepeMeHHbIX. [IpeobpazoBanrne OYKBEHHBIX BBIpaKEHUN Ha
OCHOBE CBOMCTB apu(pMETHUECKHUX NIeHCTBUI. PaBeHCTBO OYKBEHHBIX BBIpaKeHUU. TOXKIECTBO.
OnHounenbl W MHOrowieHbl. CteneHb MHOrowieHa. CiiokeHHWe, BBIYMTAHHE, YMHOXXEHUE
MHOTOUJIeHOB. DOpMyIbl COKpalméHHOrOo yMHOkeHHs. [IpeoOpa3oBaHue 1eOro BBIPAKEHUS B
MHOTOWIEH. Pa3nokeHne MHOTOWIEHOB Ha MHOXWTEIW. MHOTOUWIEHBI C OJHOW MEPEMEHHOI.
Kopenbp wmHorounena. KBagpaTHblii TpEXWieH; pa3liokKEHUE KBAJPATHOrO TpEXWIeHa Ha
MHOUTENMH. Anredpandeckas 1poos. OCHOBHOE CBOMCTBO anredpanyeckoit npobu. CrnoxeHue,
BBIUMTAHUE, YMHOXKEHHE, AeNeHUE anredpandeckux ApobOeil. ParmoHanbHbIe BBIpAKEHUS U HX
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npeoOpaszoBanus. JlokazaTenbcTBO TOXAeCcTB. KBanpaTasie kopau. CBolicTBa apuPMETHUECKUX
KBaJpaTHBIX KOpPHEH M WX TMPHMEHEHHE K MpPeoOpa3OBaHUIO YHCIOBBIX BBIPAKCHHHA U
BBIUUCIICHUSIM. Aneebpauueckas Opodb. [lonycmumvle 3HAYEHUs NEPEMEHHbIX 6 OpPOOHO-
payuonanvuvlx  evipadxcenusx.  Cokpawenue — aneedopauveckux — opooeiui.  Ilpusedenue
aneebpauueckux opodeii Kk obwemy 3namenamenio. eticmeus c anceopaudeckumu Opoosmu.
ClIOJICeHUe, blYUMAHUe, YMHOJICEHUe, OelleHue, B036edeHue 6 cmenens. Ilpeobpazosanue
BIPANCEHUU, COOEPHCAUUX 3HAK MOOYIIA.

Pelienne TeKCTOBBIX 327124

AHanm3 BO3MOXHBIX CHTYalldii B3aMMHOTO PACIOJIOXKEHHUS OOBEKTOB IPH UX JIBHKCHHUH,
COOTHOIIEHUSI 00BbEMOB BBITIONHSAEMBIX PabOT MpH COBMECTHON pabore. (OCHOBHBIE METOIBI
pelIeHusT TEKCTOBBIX 3afad: apu(METHUYSCKHH, anreOpanyeckuii, mnepedop BapHAHTOB.
Ilepsuunvie npedcmasnenus o Opy2ux MemoOoax peuwleHus 3a0ay (ceomempuieckue U
epaghuueckue memoowl).

KBaaparnblie kopHu

Apudmernueckuii KBaapaTHbI KopeHb. [IpeoOpa3oBaHue BBIpaXKEHHUH, COACPIKAIINX
KBaJpaTHbIE KOPHHU: YMHOJXKEHHWE, JCIICHUE, BBIHECCHHE MHOXUTEN M3-1I0J 3HAaKa KOPHS,
8HeceHue MHOJICUmMens 0O 3HAK KOPHAL.
YpaBHeHUs] M HEPABEHCTBA

VYpaBHenus. YpaBHeHue ¢ onaHON mnepeMeHHoil. Kopenb ypaBHeHus. CBolicTBa
ypaBHEHHH. PaBHOCWIBHOCTH ypaBHeHui. JIuHeiiHoe ypaBHeHue. KBaapaTHoe ypaBHEHue:
dbopmysa KopHel KBaapaTHOTO ypaBHeHUs. Teopema Buera. Pemenue ypaBHeHUN, CBOAAIIUXCS
K JINHEHHBIM M KBaJpaTHbIM. [IpumMepsl penieHust ypaBHEHUN TPETbeW M 4ETBEPTON CTENECHEH.
Pemenune npoOHO-pallMOHANBbHBIX YpaBHEHUN. YpaBHEHHE C ABYMs NepeMeHHbIMU. JIuHeiiHoe
YPaBHEHHUE C ABYMs IIEPEMEHHBIMH, IPUMEPBI PELICHUS YPaBHEHUM B L€IbIX yuciax. Cucrema
YpaBHEHUH C JByMsl IepeMeHHbIMU. PaBHOCMIbHOCTH cucteM. CucTembl JBYX JIMHEHHBIX
YPaBHEHHUH € ByMsI IIEPEMEHHBIMH; PELICHHUE MOACTAHOBKOM U cioxeHueM. [Ipumeps! pemenus
CHUCTEM HEJIMHEMHBIX YPaBHEHHHW C JBYMs IIepeMEHHbIMHU. PelleHne TEeKCTOBBIX 3aaad
anreOpanyeckuM  crnocoOoM. JlekapToBbl  KOOpAMHATBl Ha IuIOocKocTH. I'paduueckas
MHTEpIIpETallis YpaBHEHUS C ABYMs NEpeMEHHbIMU. ['paduk JIMHEHHOro ypaBHEHMsS C ABYMS
NEPEMEHHBIMU; YITIOBOM KOA(HUIMEHT MpPSIMOii; yCIOBUE MapaieibHOCTH MpsMbIX. ['paduku
IPOCTEHIINX HEIWHEHHBIX YpaBHEHM: mapaboina, rumepbosia, OKpyKHOCTb. ['paduueckas
MHTEPIIPETALNS CUCTEM YPABHEHUH C IBYMsI IEPEMEHHBIMU.
JIpoOHO-panuoHAJIbLHbIEC YPABHEHUS

Pewenue opobno-payuonanvuvix ypasnenuti. Memoovl pewienus ypagHeHui: Memoobl
PABHOCUNbHLIX — NPeobpa306aHuli, Memoo 3aMeHbl NePeMeHHOU, 2paguueckuti  Memoo.
Hcnonvzosanue ceoticms ¢pynxyuii npu pewlenu ypasHeHuu.
HepaBencrBa

Yucnossle HepaBeHCTBA. CBOICTBA YHMCIIOBBIX HEpaBeHCTB. [IpoBepka crpaBenInBOCTH
HEPaBEHCTB IPU 3aJaHHbIX 3HAYCHMSX mnepeMeHHbIX. HepaBeHcTBO ¢ mepemenHoi. CTporue u
HecTporue HepaBeHCTBa. Q01acme onpedenienus HepaseHcmea (001acmes OONYCMUMbIX 3HAYEHUL
nepemenHoti). Perenune IMHEHHBIX HEPABEHCTB.
Cucrembl HepaBeHCTB

CucremMbl HEPaBEHCTB C OJHOW INEpEMEHHOW. PemieHue CUCTEM HEPABEHCTB C OJHOU
nepeMeHHO: nHeHbIX. 300pakeHne pemeHusi CUCTEMbl HEPAaBEHCTB Ha YUCIIOBOW MPSIMOI.
3anucep penieHusl CUCTEMBbI HEPABEHCTB. YMCIOBBIE HEPABEHCTBA M UX CBOMCTBA. HepaBeHCTBO ¢
ONHOW TmepeMeHHON. PaBHOCWIBHOCTE HepaBeHCTB. JIMHEHHBIE HEpaBEeHCTBA C OJHOMN
nepemeHHoM. KBanpaTHble HepaBeHCcTBa. CUCTEMBI HEPABEHCTB C OJJHOM IIEPEMEHHOI.
DOyHKIUH

3aBucuMocTd Mexay BenuuuHamu. [lonstue dynkuuu. O6nacte omnpeaeneHus U

MHOXecTBO 3HadeHHH QyHkiuu. CrocoObl 3amanus ¢yHkumu. I'padux ¢ynkuun. CpoiicTBa
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bynkuuii, ux orobpakeHue Ha rpaduke. [Ipumepsl rpadukoB 3aBUCHUMOCTEH, OTPa)KaIOIIUX
peanbHble Tponecchl. DyHKIWHM, ONKMCHIBAIOUIME MPSAMYIO OOpaTHYIO TNPOHNOPHUOHAIBHBIC
3aBHCUMOCTH, UX Trpaduku u cBoicTBa. JluueiHas QyHkuus, e€ rpaduK U CBOMCTBA.
KBanparnunas ¢ynkuums, e€ rpaduk um coiictBa. CteneHHble (YHKIUM C HATYpaIbHBIMH
rnoxaszatenamu 2 u 3, ux rpaduku u coiicTsa. I'paduxu Gynkimit y = v/x; y = Vx;y =| X | u ap;
Ha pUMepe KBaJIpaTHYHON (YHKIINH, UCIIOIB30BaTh peodpa3oBanus rpaduka ¢pyHkumuu y=f(X)
nns moctpoenus rpadukos ¢pynkuuii y = af (kx+b)+c; uccnenosars Gpynkmuio mo eé rpaduxy;

HaXOJIUTb MHOXECTBO 3HAYEHUU, HYJIHU, MPOMEXKYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTHU
KBaJIpaTUYHOUN (PYHKLIUU.

IocnenoBare/ibHOCTH

YucnoBsle mocienoBaTeNbHOCTH. [loHATHE YUMCIIOBOI IOCIIENOBATEIBLHOCTU. 3ajjaHue
MOCIIEA0BATEILHOCTH PEKYPPEHTHON (hopmynoit u Gopmysoi N-ro wieHa. ApupmMerndeckas u
reoMerpuueckas mporpeccur. PopMynbl N-ro 4wieHa apuhMETHYECKOW M TeOMETPUYCCKOMN
IpOrpeccuii, CyMMbl TMEpBBIX N-X wieHOoB. M3o00paxkeHue uieHOB apu(pMETHUYECKOH U
F€OMETPUYECKON ITPOTrPECCUN TOUKAMHU KOOPJAUHATHOM INIOCKOCTH.
BeposiTHOCTH U CTATHCTHKA

OnucarenpHast craructuka. [lpencraBieHue JOaHHBIX B BUAE TaOuUl, AUATPAMM,
rpaduxoB. CnyyaiiHas HU3MEHUYHMBOCTh. CTAaTUCTHUYECKHE XapaKTEPUCTHKU Ha0opa aHHBIX:
cpennee apudmMeTHueckoe, MeAMaHa, HAWOOJbIIEE ¥ HAWMEHbIIEE 3HAYEHUS, pa3Max.
[IpencraBienue o BEIOOpOYHOM HuccienoBanuu. CiydyaiiHbie COOBITHS U BEpOSTHOCTh. [loHATHE
0 CJIy4ailHOM OTBITE€ M CIIy4allHOM coObITMH. YacTtoTa ciydailHOro coObITusl. CTaTUCTHYECKUI
MOJXOJ[ K MOHSTHIO BEPOATHOCTH. BeposSTHOCTU NMPOTHUBOMOJIOKHBIX COOBITUN. HezaBucumeble
coObITHSI. YMHOXCHHE BeposSTHOCTEH. JlocTOBEpHBIE W HEBO3MOXHBIC COOBITHS. PaBHO
BO3MOXXHOCTh coObITHH. Kitaccuueckoe onpenenenue BepostHocTH. KomOunaTopuka. Pemenue
KOMOMHATOPHBIX 3afad TmepebopoM BapuaHToB. KOMOMHAaTOpHOE TPaBWIIO YMHOXKEHHUSI.
[lepectaHOBKY U (paKTOpUAIL.

Jlormka u MHOKeCTBO

TeopeTuKo-MHOXECTBEHHbIE TOHATHS. MHOXECTBO, JJIEMEHT MHOXECTBA. 3aJaHue
MHOXECTB TIEPEYUCICHUEM DJEMEHTOB, XapaKTePUCTUUYECKUM CBONCTBOM. CTaHAapTHbIE
0003HaYEHHS YMCIIOBBIX MHOXECTB. [lycToe MHOXKeCTBO U ero obo3HaueHnue. [loaMHOXKECTBO.
OObenuHEeHNE M TEepeceueHre MHOXKECTB, Pa3HOCTh MHOXeCTB. MimrocTpanusi OTHOIICHUI
MEXIy MHOKECTBaMH C IMOMOIIIBIO Tuarpamm Ditsiepa — Benna. DnemenTs ioruku. [lonstue o
PaBHOCUIIBHOCTHU, CIIEJOBAHUU, YIOTPEOJICHHE JIOTMUECKUX CBS30K ecau ..., mo ..., 8 MOoM U
MOAbLKO 8 MOM cydae, TOTHYECKUE CBA3KH U, UTU.

MarteMaTuKa B HCTOPHYECKOM Pa3BUTUH

Uctopust hopmupoBaHus MOHATHS YUCHA: HATypaiIbHbIE YHCIa, APOOU, HEAOCTATOYHOCTh
PAlMOHATIBHBIX YHCEN JUIsl TEOMETPUUYECKUX M3MEPEHHH, uppaloHaibHble yuciaa. CTapuHHbIE
cucteMsl 3anucu uucen. [Ipodu B BaBuione, Erunte, Pume. OTKpbITHE AECATUYHBIX IPOOEH.
Crapunnsle cuctembl Mmep. JlecatuuHbsle ApoOdu U MeTpuueckas cuctema mep. llosenenue
ompuyamenvHulx yucen u Hyas. JI. Maenuykuii. JI. Dinep. 3apooicoenue aneebpvl 6 Hedpax
apugpmemuxu. An-Xopesmu. Poowcoenue byxeennou cumeonuxu. I1. @epma, @. Buem, P. [lexapm.
Hcmopusa  eonpoca 0  naxodcoeHuu  Gopmyn  KopHeu — aneebpaudeckux — ypasHeHull,
Hepa3peuumMocms 8 paouxkaiax ypasweHuti cmeneHu, doavwel yemoipéx. H. Tapmanvs, [ic.
Kapoano, H. X. Ab6em, O. Tanya. Hzobpemenue memoda KOOpOUHAm, NO36018I0UE20
nepesooums ceomempuyeckue 0ovekmol Ha A3vik aneeopul. P. /lekapm u I1. @epma. Ilpumepni
PA3TUYHBIX cUcmeM KoopouHam Ha niockocmu. 3aoaua Jleonapoo INuzanckozo (Qubonauyu) o
Kpoaukax, uucia Pubonauyu. 3adaya o waxmamuou oocke. Mcmoxku meopuu eeposmuocmei.
cmpaxoeoe oeno, asapmuvie uepul. I1. @epma u b. Ilackans. A. Bepnynnu. A. H. Koaimozopos.
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I'eomerpus
Harasinnasi reomerpus.

Harnsinaeie mpencTaBieHUs O TPOCTPAHCTBEHHBIX (urypax: KyO, mapaienenumnen,
npusMa, nupamuja, map, chepa, KoHyc, HWIMHAP. M300paxeHne NpoCTpaHCTBEHHBIX (UTYD.
IIpumepsl cedennid. IIpumepsl pa3BEPTOK MHOTOIPaHHMKOB, LUIUHApPA U KoHyca. [lonsarue
00béMa; enquHHLBI 00bEMa. OOBEM MPSIMOYrOJIBHOIO Mapajulesenunesaa, kyoa. I'eomerpuueckue
¢uryper. Ilpsmeie u yrasl. Touka, mpsimasi, TIocKocTb. OTpe3ok, nyd. Yrou. Buabsl yrios.
BepTtukanbable M cMexHble yribl. buccexrpuca yrna. llapamiensHble U mepeceKaroIuecs
npsimble. IleprienaukynspHbie npsimble. Teopembl 0 MapayieNbHOCTH M MEPIEHAUKYISIPHOCTH
npsmbIx. [lepnenaukynsap v HaxioHHas K npsMod. CepeaVHHBIN NEPHEHIUKYISAP K OTPE3KY.
['eomerpuueckoe MecTo Touek. CBONHCTBA OMCCEKTPHUCHI YIJla M CEPEIMHHOTIO NEPIECHANKYIApa K
OTPE3KY.

TpeyrojbHuK.

BeicoTa, MeanaHa, OucCceKTpuca, CpelHsisl JUHHUsS TpeyrojibHuUKa. PaBHOOeIpeHHbIE U
PaBHOCTOPOHHHME TPEYTOJIbHUKH; CBOWCTBA M TPU3HAKKM DPABHOOEAPEHHOTO TPEYroJbHHKA.
IIpusnakn paBeHCTBa TpeyrojabHUKOB. HepaBeHcTBO TpeyronbHuKa. COOTHOLICHHSI MEXIY
CTOPOHaMHM U yrjgamu TpeyrojpHuka. Cymma yrjaoB TpeyrojbHUKa. BHemHue yribl
TpeyronpHuka. Teopema  @aneca. IlomoOue  TpeyronbHukoB. IlpusHaku  momoOus
TpeyronpHUKOB. Teopema Iludaropa. CuHyc, KOCHHYC, TaHTE€HC, KOTaHTE€HC OCTPOrO yria
MPsIMOYTOJIBHOTO TpeyrosibHuKa 1 yrioB oT 0 no 180°; npuBenenue k octpomy yriy. Pemenue
IPSIMOYTOJIBHBIX TpPEyroibHUKOB. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO. DOpMyIbl,
CBA3BIBAIOIIME CHUHYC, KOCHUHYC, TaHI'€HC, KOTAHI'€HC OJHOI0 M TOro ke yria. Pemienue
TPEYroJIbHUKOB: TEOPEMa KOCUHYCOB U TEOPEMA CUHYCOB. 3aMeUaTelIbHbIE TOUKU TPEYrOJbHUKA.
YeTbIpEXyroJIbHUK.

[Tapannenorpamm, ero cpoiicTBa W mpusHaku. [IpAMOyroiabHHUK, KBajgpar, pomMO, HuX
CBOICTBa U NIpU3HaKu. Tpanenus, cpeassis IMHUSA TpaleLuu.

MHOroyroJibHuK.

Beinyxiible MHOTOyrosbHUKM. CymMMa yIJIOB BBIITYKJIOIO MHOTOYrojbHUKa. [IpaBuibHbIe
MHOT'OYT'OJIbHUKHU.

OKpy:KHOCTBb M KpYT.

Hyra, xopnma. Cexrtop, cerMeHT. lleHTpasibHBIA yroyi, BIHUCAHHBIM YTOJ, BEJIWYHHA
BIINCAHHOIO yria. B3anMHOe pacrnojoKeHUE MNpsAMOM M OKPYKHOCTH, IBYX OKPYXHOCTEM.
KacarenbHass u cekymas K OKpPYKHOCTH, HUX CBOHCTBa. BmucaHHble M ONMCaHHbBIE
MHOTOYroJbHUKHA. OKpYKHOCTb, BIIMCAaHHAsl B TPEYIOJbHUK, U OKPYKHOCTb, OIIMCAHHAsI OKOJIO
TpeyrojibHuKa. BrivicaHHbIe 1 OMMCaHHbBIE OKPYKHOCTHU MPAaBUIBHOIO MHOTOYTOJIbHUKA.
I'eomeTrpryeckue npeodpa3oBaHusl.

[Tonsitue o paBeHcTBe uryp. [loHaTHE O NBMKEHUU: OCEeBas M LEHTPAJIbHAS CUMMETPUH,
napaeNbHblii iepeHoc, noBopot. [ToHsaTre o nogooun Guryp B roMOTETHH.

ITocTpoeHusi ¢ NOMOLIbI0 HMPKYJISl M JIMHEHKH.

OcHOBHBIE 3a/auM Ha IIOCTPOCHME: JEJICHHE OTpe3Ka IIONOoJIaM; IOCTPOEHUE YyIia,
PaBHOIO JTaHHOMY; IIOCTPOEHHUE TPEYTOJIbHUKA 110 TPEM CTOPOHAM; MOCTPOEHUE MEPIEHANKYIIIpA
K TIPSIMOM; TOCTPOEHNE OMCCEKTPUCHI yIIIa; JiefieHHe OTpe3Ka Ha 71 paBHBIX yacTel.

Pemrenue 3a1a4 Ha BbIYMC/IEHHE, I0KA3ATEJILCTBO U NOCTPOEHHE C HCII0JIb30BAHUEM CBONMCTB
H3Y4YEHHBIX QUryp.

N3mepenne reomerpuuecknx BenuuuH. /[nmrHa orpeska. PaccTosiHEEe OT TOUKM 10 MPSMO.
Paccrosane Mexny mnapauienbHbeIMH - HpsmbIMU.  I[lepumerp  MHoroyrosmbHuka.  JlnuHa
OKPY’KHOCTH, YHCJIO S; JUIMHA JIyTM OKPYKHOCTH. I'pamycHas mepa yriia, COOTBETCTBHE MEXKIY
BEJINYMHON LIEHTPAIBHOIO yIJIa U JUIMHOM 1yTU OKPYKHOCTH.

ITnomans.

[TonsaTHe miomaau IIOCKUX ¢uryp. PaBHOCOCTaBlIE€HHBIE M PaBHOBEIMKHE (QUIYPHI.
[Tnomanpe npsmoyronbHuKa. [Inomaayn mapannenorpamma, TpeyrojbHAKa U Tpanenuu. [liomane
MHOroyrojapHuka. Ilnomane kpyra u momanb cektopa. COOTHOIIEHHE MEXIY IUIOMIAIIMU
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nogo0HbIX (uryp. Pemienue 3amad Ha BBIUMCIECHHE W JIOKAa3aTeIbCTBO C HCIIOJIb30BaHUEM
M3y4eHHBIX (PopMyIL.
Koopaunarsl.

VYpasHenue npsamon. Koopaunarel cepenunsl orpe3ka. opMmyra pacCTOSHUAS MEXKIY IBYMs
TOYKaMHU IJIOCKOCTH. YpaBHEHUE OKpyxkHocTU. Bektopsl. lnuHa (Moaynb) BekTopa. PaBeHCTBO
BekTOpoB. KosnmmueapHbie BekTopbl. KoopanHaThl BEKTOpa. Y MHOKEHHE BEKTOPA Ha YUCIIO, CyMMa
BEKTOPOB, pa3jI0kKEHNE BEKTOPA 110 IByM HEKOJUIMHEApHBbIM BekTOpaM. CKalspHOE TPOU3BEICHNE
BEKTOPOB.

TeopeTuKo-MHOXKeCTBEHHbIE IOHATHS.

MHOX€eCTBO, 2JIEMEHT MHOXKECTBA. 3aJaHHE MHOXECTB IIEPEYHCIICHUEM DJIEMEHTOB,
XapaKTepUCTHYECKUM CBOUCTBOM. [lonmmHOkecTBO. OOBEOMHEHHE M TIEPECEYCHHE MHOMKECTB.
OnemeHTbl Joruku. Onpenenenue. Akcnomsl U Teopemsbl. JlokazarenbcTBo. Jloka3arenbcTBo OT
npotuBHoro. Teopema, oOpaTtHast naHHOU. [Ipumep u koHTpripuMep. IloHsTHE O PABHOCUIIBHOCTH,
CJIEZIOBaHUM, YIOTPEOJIEHUE JIOTHYECKUX CBAZOK eCi ..., MO ..., 8 MOM U MOJbKO 8 MOM Cyuae,
"'Iorudeckue CBA3KU U, UU.

I'eomeTpusi B HICTOPUYECKOM Pa3BUTHH.

Ot 3emiemepust k reomerpuu. [Iudarop u ero mkomna. Panec. Apxumen. [locrpoenue
HpaBWIBHBIX MHOrOyroyibHUKoB. Tpucekius yria. Ksagpatypa kpyra. ¥YaBoenue kyba. Mcropus
yncia k. 3onoroe ceueHue. «Hauana» Esknupa. JI. Oitnep. H. U. Jlobauesckuit. Uctopus nsitoro
nocrynara. M3oOpereHue Merona KOOPAMHAT, MO3BOJIIIOLIETO MEPEBOAUTH TI€OMETPHUUECKUE
00beKThI Ha s13bIK anreOpbl. P. Jlexapt u [1. @epma. [Ipumepsl pa3iauuHbIX CUCTEM KOOpAMHAT Ha
IJIOCKOCTH.
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TEMATUYECKOE INIAHUPOBAHHUE
5 kaace
Mep3znsik A.l'., Tlononckuit B.b., Sxup M.C. Maremaruka: 5 kmacc: ydeOHUK ISl yUaIIUXCS
001eoOpazoBaTeNbHBIX Opranu3anuii . M. : Benrana -I'pad, 2017.

Konunuectso

Ne HaumenoBanue pasnena 4acos, 5 ufHeN,
1 HarypanbHblie uncna 20

2 Crno)keHue ¥ BRIYMTAHUE HATYPATbHBIX YHCEIT 33

3 YMHOXEHUE U JACIICHUE HATYPAIBHBIX YHCEI 37

4 OOBIKHOBEHHBIE IPOOH 18

5 JlecsiTuuHbIie IpooH 48

6 HroroBoe moBTOpEeHUE 14

Hroro 170
6 kaacc

Mep3msax A.T'., [Tononckuit B.b., fAxup M.C. MaremaTtuka: 6 kiaacc: yueOHUK Ui y4alluxcs
001eoOpazoBaTeNbHBIX Opranusanuii . M. : Benrana-I'pad, 2017.

Ne HaumenoBanue paszzaena KOEIEEIIEE
4acoB, 5 4/Hes.
1 JlenuMocTh HaTypaibHBIX YHCEN 17
2 OOBIKHOBEHHBIE APOOH 38
3 OTHoLIEHUS U IIPOIIOPIUU 28
4 ParroHanbHBIE YKClIa U IEMCTBUA HaJ HUMU 70
5 HrtoroBoe noBTOpeHME 17
Hroro 170

TemaTn4eckne NIAHMPOBAHUS 1O aJredpe

7 knace

Mep3msax A.l'., TlonskoB B.M.: yueOHuk 7 knacca o011eoOpa3oBaTENbHBIX YUPEKIACHUN AJs
yri1yOJeHHOT o u3y4deHus areopsl - M.: BenTana - I'pag, 2017.

No HaumenoBanue paznena Komauectso
4acoB, 3 4/HEJI.

1 JIuneiiHoe ypaBHEHHE C OJIHOM epeMEHHON 15

2 [enble BeIpaxkeHUs 52

3 OyHKIMH 12

4 CuCTeMbI TMHEWHBIX YPaBHEHHH C JIBYMsI IEPEMEHHBIMU 20

5 [ToBTOpEHHME 3

Hroro 102
8 kuace

MakpsiueB FO.H., Munmtok u ap. Anrebpa: yueOHuk 8§ Kiacca o01eo0pa3oBaTeabHbIX
yupexaenuii. M.: IIpoceemenne, 2014.

KomxnyectBo

Ne HanmenoBanue paznena
4acoB, 3 4/HE.

1 PanmonansHbie 1pobu 26
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2 KBagparupie kopHU 19
3 KBanpaTHbsle ypaBHEHUS 21
4 HepasenctBa 20
5 Crenenb C 11eJIbIM TTOKa3aTeaeM. DJIEMEHThI CTAaTUCTUKU 11
6 HToroBoe nmoBTopeHue 9
Hroro 102

9 kjacc

MakperueB HO.H., Munmrok u ap. AnreOpa: yueOHMK 9 kimacca o001meoOpa3oBaTebHBIX
yupexaenuid. M.: [Ipocsenienue, 2014.

No HaunmenoBanue paznena e
JacoB, 3 4/HE.
1 KBagparnunas QyHkius 28
2 YpaBHEHHMs U HEPABEHCTBA C OJJHOM IIEPEMEHHOU 14
3 YpaBHEHHMs U HEPABEHCTBA C IBYMsI IEPEMEHHBIMH 17
4 ApudmeTrnueckast 1 reOMeTpUYECKasi IPOrpeccuu 15
3) DneMeHThl KOMOMHATOPUKH U TEOPHS BEPOSITHOCTEH 13
6 HToroBoe moBTOpEHHE 15
Hroro 102

TeMaTl/I‘leCKOC I[JIaHI/Ip()BaHI/ISI I10 I‘eOMeTpI/II/I
7 KJacc

Aranacsa JI.C. 'eometpusi, 7 — 9 knacc: yueOHUK 1711 00111€00pa30BaTeNbHBIX YUPESKICHUN /
JI.C. Aranacsan, B.®. byry3os, C.b. Kagomues u ap. — M.: [Ipocsemienue, 2014

Konunuectso
Ne HaumenoBanue pazzgeina 4acoB, 2
q/HEe]T.

1 HauanbHble reomeTpruecKkue CBEAEHUs 10
2 TpeyronbHuKH 16
3 [MTapannensHbie psSMBbIC 14
4 CooTHoIIEHNS MEX1y CTOPOHAMU M YIJIaMU TPEyroJIbHUKa 22
5 Hrtorosoe noBTopeHue Kypca reoMeTpuu 7 Kiacca. 6

Uroro 68

8 ki1acc

ArtanacsH JI.C. 'eometpus, 7 — 9 knacc: yueOHUK it 0011e00pa30oBaTeNbHbBIX YUPEKICHHH /
JI.C. Atanacsan, B.®. byry3os, C.b. Kagomues u ap. — M.: [Ipocsemienue, 2014

Bapuanr 1
Komnnuectso
Ne HaumenoBanue pasnena 4acosB, 2
4/He.
1 YeTbIpexyrojJbHUKH 14
[Tnomane 16
ITooGHBIE TPEYTONBHUKH 20
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4 OKpy>XHOCTH 17

5) Hrorosoe noBTOpeHue 1
Htoro 68
Hroro 102

9 kjacce

Artanacsn JI.C. 'eometpus, 7 — 9 knacc: yueOHUK 17151 00111€00pa30BaTeNIbHBIX YUPEKICHUN /

JI.C. Atanacsn, B.®. byry3os, C.b. Kagomues u ap. — M.: IIpocsenienue, 2014

Kommuaectro
No HanmenoBanue paznena Jacos, 2
Y/He].

1 Bexkropsl 8
2 Meroa koopauHAT 14
3 COOTHOIIICHHE MEXK]Ty CTOPOHAMH M YTJIaMHU TPEYroJIbHUKA 17
4 JlivHa OKPY>KHOCTH U IJIOLIA/Ib Kpyra 11
5 JIBrokeHue 8
6 HroroBoe moBTOpEeHHE Kypca reoMeTpuu 7-9 kiiaccoB 10

Htoro 68
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