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L Ilnanupyemoie pezyibmamol 0C60€HUA YUeOHO20 npeomema
JIMYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE  pe3yJbTaThl OCBOCHUS  MpOrpaMMbl  y4yeOHOro  Kypca  «AnreOpa»
XapaKTEePU3YIOTCS:

1) mnaTproTnyeckoe BOCIUTAHUE:

MPOSIBJICHUEM MHTEpEeca K MPOIIOMY U HACTOAIIEMY POCCHUICKON MaTeMaTUKU, IIEHHOCTHBIM
OTHOIIEHHEM K JOCTHUKEHHSIM POCCUMCKHX MAaTeMAaTUKOB U POCCHUICKON MaTeMaTH4eCKON IIKOJIIBI,
K UCITOJIb30BAHMIO ITUX JTOCTKEHUH B IPYrUX HAyKaX U MPHUKIATHBIX cepax;

2) rpaskIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMIOJIHEHUIO OO0S3aHHOCTEM TpaxAaHWHA U peaiu3allid €ro Ipas,
MPEJICTaBJICHUEM O MaTeMAaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IHUHBIX CTPYKTYp, SBICHUI,
MPOLIEYp TPaKIAHCKOTO OOIIecTBa (HApUMeEp, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKICHUIO
ATHUYECKHUX MPOoOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KEHUN HayKd, OCO3HAHHEM
BOKHOCTH MOPAITbHO-3THUECKUX MPUHIIUIIOB B JIEATEILHOCTH YUYEHOTO;

3) TpyI0BO€E BOCIIUTAHME:

YCTAaHOBKOW Ha AaKTHUBHOE y4yacTHE B PEIICHWH NPAKTHUECKUX 3a7ady MaTeMaTUYecKOM
HaIpaBJIEHHOCTH, OCO3HAHWEM BaXXHOCTH MAaTEMAaTHYECKOTO O00pa30BaHUsI Ha MPOTSHKEHUU BCEH
KHU3HU ISl yCTIENTHOW MPOQeCCHOHANBHON NEeATENIbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHHIA,
OCO3HAaHHBIM BBIOOPOM U MOCTPOCHHEM WHIWBUIYAIBHON TPACKTOPUU OOpa30BAHUS W KU3HCHHBIX
TJTAHOB € YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEIH;

4) 3cTeTHYeCKoe BOCIUTAHME:

CIOCOOHOCTBIO K OMOILMOHAIBHOMY M J3CTETHUYECKOMY BOCHPUATHIO MaTeMaTHUYECKHUX
O00BEKTOB, 3a/la4, PEUICHUH, PACcCyKJIEeHUH, YMEHHIO BHJIETh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUA:

OpUEHTAIlMel B JNEATENIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4HBIX MpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHUSI UEJOBEKa, TMPUPOABI U OOIIECTBA, IMOHUMaHUEM
MaTeMaTHYeCKOM HayKh Kak c¢epbl UeIOBEYECKOH MesSTENIbHOCTH, JTaloB €€ pa3BUTUS WU
3HAQUUMOCTHU JUJISl PA3BUTHUS ITUBUIIU3AIIMM, OBJIAJICHUEM S3BIKOM MAaTEMaTHKH M MaTEMaTUYECKOU
KyIbTYpOH Kak CpEICTBOM T[IO3HAHUS MHpa, OBJAJEHHEM MPOCTEUIIUMHU  HaBBIKAMU
HCCIIEI0BATENIbCKOM IeITeNbHOCTH;

6) puznyeckoe BocnuTanue, GopMHUpPOBaAHUE KYJbTYPbI 310POBbS H IMOIMOHAIBLHOIO
os1aromosty4ms:

TOTOBHOCTBIO NPUMEHATh MaTeMaTUYeCKUE 3HAHUS B MHTEPECax CBOETO 3/J0POBbs, BEACHUS
310pOBOr0 00pasza KU3HU (3J0POBOE MHUTAHHME, COATAHCUPOBAHHBIA PEKUM 3aHSATHUU U OTAbIXA,
perynspHas Qu3nudeckas aKTHUBHOCThH), C(OPMHUPOBAHHOCTBHIO HaBbIKAa pedieKcHuu, MPU3HAHUEM
CBOETO IpaBa Ha OMIMOKY M TAKOTO e TpaBa APYroro 4eJOBeKa;

7) 3K0J10rNYecKoe BOCIIUTAHME:

OpHEHTAIlMe Ha TPUMEHEHUE MATEeMATHUECKUX 3HAHWU JUIS PEIIeHUs 3aaad B 00JacTh
COXPAHHOCTH OKpYKalollel Cpeapl, IJIaHUPOBAaHUS TIOCTYNKOB M OLEHKH MX BO3MOXKHBIX
MOCIIEACTBUM JUIsI OKPYXKAIOMIEH Cpelbl, OCO3HAHWEM TIJIOOATBLHOTO XapakKTepa 3KOJOTHYECKUX
npo0OJsieM U MyTel X pelieHus;

8) ajanTauus K U3MEHAIIUMCS YCJIOBUSIM COLMATbHOM M MPUPOAHON Cpe/bl:

TOTOBHOCTBIO K JEHCTBHSM B YCIOBHUSIX HEOIMpPENEIEHHOCTH, MOBBIIICHUIO YPOBHSA CBOEH
KOMIIETEHTHOCTU 4Yepe3 MPAKTUUYECKYIO JESITEeIIbHOCTb, B TOM YHUCJIE YMEHUE YUYUTHCS Yy JIPYTUX
moaeil, mpuodpeTaTh B COBMECTHOW JEATEIbHOCTH HOBBIE 3HAHUS, HABBIKU U KOMIIETCHIIUU W3
OTIBITA JPYTHUX;

HE00XOIMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHUM, B TOM uucie (HOpMyIUpOBATH HJAEH,
MOHSATHSA, TUMOTE3bl 00 OOBEKTaX M SIBJICHUAX, B TOM YHCJIE paHEEe HEU3BECTHBIX, OCO3HABATh
neUIUTHI COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHUE;



CIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYAIMIO, BOCIIPUHHUMATH CTPECCOBYIO CHUTYAIIHIO
KaK BBI3OB, TPEOYIOIIUH KOHTPMEP, KOPPEKTUPOBATh NPHUHMMAEMblE PEIICHUS W JCUCTBUS,
(GbopMynHpOBaTh U OLIEHUBATH PUCKHU U MOCIECTBUSA, OPMUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIbTATHI
ITo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE yUeOHbIe JeiiCTBUS
Ba3oBble Jlornueckue geicTBus:

BBISIBJISITH W XapaKTEpU30BaTh CYHIECTBEHHBbIE IPU3HAKHM MATEMAaTHUYECKUX OOBEKTOB,
MOHATHUH, OTHOIICHUH MEX/y MOHATUAMH, (OPMYIUPOBATEH ONPENEICHUs TOHATHH, YCTaHABINBATh
CYLIECTBEHHBI MPU3HAK KIAacCU(PUKALNUU, OCHOBAHMS i OOOOLIECHHUS W CpaBHEHUS, KPUTEPHUU
MIPOBOIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (OPMYIUPOBATH M MPEOOpPa30BHIBATh CYXKIEHUS: YTBEpIAUTEIbHbIE U
OTpULATCIIBHBIC, CANHUYHBIC, YACTHBIC U O6HH/I€, YCJIOBHBIC,

BBISIBJISITH MaTeMaTUYECKHWE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U TPOTHUBOpEUHUs: B (PakTax,
JaHHBbIX, Ha6JIIOZ[€HI/I$IX " YTBCPIKACHUAX, IpCAiaraTb KpUTCPpUH IJIA BBIABICHUA 3aKOHOM€pHOCT€fI
U IPOTUBOPEYUHIA;

ACJIaTb BBIBOJALI C HCIIOJIB30BAHHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX W HWHAYKTUBHBIX
YMO3aKIIOYeHHUH, YMO3aKIIOUeHUH TI0 aHAJIOTHH;

pa3duparh J0Ka3aTeNbCTBA MATEMAaTHYECKUX YTBEPKACHUU (IPSIMbIE M OT TPOTHUBHOTO),
MPOBOAUTH CAMOCTOSITENIEHO HECIOXKHBIE IOKA3aTeIbCTBA MaTeMaTHUECKUX (PAKTOB, BHICTPAUBAThH
apryMEHTaluI0, TPUBOIUTH TMPHUMEPHl M  KOHTPIPHUMEPH, OOOCHOBHIBATH COOCTBEHHBIC
paccyxIeHus;

BEIOHMpATH CIIOCOO pelieHus y4eOHOoH 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BbIOMpaTh HarboJiee MOIXOIAIINIMA ¢ YYETOM CaMOCTOSITENILHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebCcKkue AeiCTBUSA:

HCIOJIb30BaTh BOMPOCHI KaK HCCIIEN0BAaTENIbCKUI MHCTPYMEHT MO3HaHUA, GOpMYyIUpPOBAThH
BOIIPOCHI, (PUKCUPYIOITNE MPOTUBOPEUHNE, TIPOOIEMY, CAMOCTOATEIHLHO YCTAaHABIMBATH UCKOMOE H
naHHoe, GOPMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHHUE;

MPOBOJUTH IO CaMOCTOSITEJIBHO COCTABJIICHHOMY IUJIAaHY HECJOXKHBIA JKCIIEPUMEHT,
HeOOJbIIOE MCCIEAOBAHHE II0 YCTAaHOBIEHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro OO0ObeKTa,
3aBHCHMOCTEH 00BEKTOB MEXTY COOO0I;

CaMOCTOSITENTLHO (POPMYIUPOBATh 000OIIEHUST U BBIBOJBI MO PE3yibTaTaM MPOBEAEHHOTO
HaAOIIIOJICHUs, UCCIICIOBAHUS, OICHUBATH JOCTOBEPHOCTHh MOJYUYEHHBIX PE3YJIBTATOB, BHIBOJIOB H
000011IeHMI;

MIPOTHO3UPOBATH BO3MOXKHOE pPa3BUTHE MPOIIECCa, a TaK¥Ke BBIABUTATH MPEINOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pa6ora ¢ undopmanmueii:

BBISIBJISITH HEJAOCTATOYHOCTh U M30BITOYHOCTH MH(OpMAlMM, TaHHBIX, HEOOXOAMUMBIX IS
peleHus 3a1a4u;

BBIOMpaTh, AaHANU3UPOBATh, CHUCTEMATH3UPOBATH W HWHTEPIPETHPOBATH HHPOPMAIUIO
Pa3NUYHBIX BUIOB U (OPM MPEICTABICHHUS;

BbIOMpaTh (hopMmy mpeacTaBieHUs HHPOpPMAMKM M WLTIOCTPUPOBATH pellaeMble 3ajauu
CXeMaMH, AMarpaMMaMu, HHOHU rpadukoil 1 uX KOMOWHAIMSIMU;

OLICHUBATh HAJ&KHOCTh WH(OpPMALMKU IO KPUTEPUSM, TMPEAJIOKEHHBIM Y4YUTENeM WU
chOpMYyITUPOBAHHBIM CAMOCTOSITEITHLHO.

KoMMyHnKaTUBHBbIE YHHUBEpPCAJIbHbIE yYeOHbIe JeiicTBHS:

BOCIIpUHUMATbL U q)OpMy.TII/IpOBaTB CYXKIACHUA B COOTBCTCTBHU C YCIOBUSAMU U LCIAMH
oOIIeHHs], SICHO, TOYHO, IPAaMOTHO BBIPAXXAaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHCbMEHHBIX
TCKCTAaX, AaBaTh MOSACHCHUA 110 XOAY PCUICHUA 3a1a41, KOMMCHTHUPOBATH HOJIYLIGHHBII;'I pE3YIbTAaT,

B XOJie¢ OOCYXJEHMs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYKAaeMOW TeMbl, MPOOIEMBI,
pemaeMoﬁ 3aaa41, BBICKA3bIBaTb HWACHU, HALCICHHLIC Ha IMOUCK PCIICHHA, COIIOCTABJIATH CBOU



CYXJCHHSI C CYKICHUSIMHU JAPYTUX YYaCTHUKOB JHAJIOTa, OOHApYXUBATh PazlU4Me€ U CXOJICTBO
MO3UIUH, B KOPPEKTHOU (hopMe (OpMYIIUPOBATh PA3HOTIIACHS, CBOM BO3PAKEHUS;

MPEJICTABIATh PEe3yNbTaThl PEIICHUs 3a/adyd, SKCIEPUMEHTa, HUCCIEIOBAHMs, MPOEKTa,
CaMOCTOSITENTLHO BBIOUPATHh (JOpMAT BBICTYIUICHHUS C YUETOM 3a7ad MPE3EHTAI[MH M OCOOCHHOCTEH
ayTUTOPHH;

MOHUMATh W WCIOJB30BaTh MPEHMYIIECTBA KOMAHIHON W WHIUBUAYAITBHOW pabOTHI MpH
pelIeHnr yueOHbIX MaTeMaTHUYEeCKHX 3a]1ay;

MPUHUMATH IIeJTb COBMECTHOW JEATENbHOCTH, IUIAHUPOBATh OPTaHHU3AIUI0 COBMECTHOMN
paboThl, pacnpeneisTh BUIbI pabOT, JOrOBapUBaTHCSA, 00CYXKAAaTh MPOLECC U pe3yiabTaT padoThl,
000011aTh MHEHHSI HECKOJIBKUX JTFOJIEH;

y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (0OCYKaeHHs, OOMEH MHEHUSMH, MO3TOBBIC
MITYPMBI U APYTHE), BBIMOIHATH CBOKO YaCTh PAOOTHI U KOOPIUHUPOBATH CBOU JICUCTBHUS C IPYTHUMH
YJieHaMd KOMaHJbl, OIEHWBAaTh KayeCTBO CBOEro BKJaJa B OOMIMI MPOIYKT MO KPUTEPHSM,
chOpMYyITUPOBAHHBIM YIaCTHHKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIe YHUBEPcaJbHbIe YUeOHbIE 1elCTBUSA
Camoopranuzanus:

CaMOCTOSITENTbHO COCTABJIATH IJIaH, AJITOPUTM pEIIeHUs 3a/aud (WK €ro 4acTh), BEIOUpaTh
cmoco0 pemieHduss ¢ y4€TOM HUMEIOIIUXCS PECypcoB W COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHHH ¢ yuéTOM HOBOM MH(OpMAILIHH.
CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTELIEKT:

BJIQJIETh CIOCOOAMU CaMOMPOBEPKH, CAMOKOHTPOJS IMpollecca W pe3ylibTaTa pelieHus
MaTeMaTHUYeCKOM 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IPH PEUICHUH 33Jayd, BHOCHUTH
KOPPEKTHBBI B JCSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, HAMIEHHBIX OMIMOOK, BHISIBICHHBIX
TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE pE3yibTaTa MICSITEILHOCTH ITOCTABICHHON M€ W YCIIOBHUSM,
OOBSCHATh MPUYHHBI JOCTHKEHUS WIM HEAOCTH)KCHUS LENH, HAXOIUTh OMMOKY, JaBaTh OLIEHKY
PUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJIBTATbBI

K xonny oOyueHus B 7 KkJjacce oOydaoImUics TMOIYYUT CIEIYIOIIME TpeaIMeTHbIe
pe3yJIbTaThl:

Yuciia ¥ BbIYMCTCHUS

BbimonHATe, coderas yCTHbIE W NHUCbMEHHBIE NPUEMBI, apudmMeTHuecKkue AEeHCTBHUS C
paloOHaIbHBIMU YU CIIAMHU.

HaxoanuTh 3Ha4eHUs YMCIOBBIX BBIPAXKEHUHN, IPUMEHATh pa3HOOOpa3Hble CIIOCOOBI U MPUEMBI
BBIUUCIICHUS 3HAUCHHUH JPOOHBIX BBIPAKEHHUH, COIEPIKAIINX OOBIKHOBEHHBIE U IECTHYHBIC IPOOH.

Ilepexoauth 0T oxHOW (hOpMBI 3alUCH YHMCEN K JAPYroi (mpeoOpa3oBbIBaTh IECATHUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYI0 B JIECATUYHYIO, B YAaCTHOCTHU B OECKOHEUYHYIO
JECATUYHYIO IPOOB ).

CpaBHUBaTh U YIOPSAJ0YNBATH PALIMOHAIBHBIE YUCIIA.

OKpyrasTh YncCia.

BbINONMHATE MPUKUAKY M OLIEHKY pe3yJbTaTa BBIUMCICHHMM, OLEHKY 3HAYEHMH YHCIIOBBIX
BbIpa)XK€HUI. BBINONIHATE AEHCTBUS CO CTENEHSIMU C HATypaJIbHBIMU NIOKA3aTESIMH.

[TpuMeHsTh IPU3HAKK JEIUMOCTH, Pa3I0KEHUE Ha MHOKUTEIH HaTypaJIbHbIX YUCEIL.

Pemate npakTHUKO-OPUEHTHPOBAHHBIE 3a/laud, CBS3aHHbIE C OTHOIIEHUEM BEJIMYUH,
IIPOINOPLIMOHAIIBHOCTBIO BEJIMYUH, MPOLIEHTAMU, UHTEPIIPETUPOBATh PE3YNbTAThl PEIICHUS 3a/1a4 C
y4€TOM OrpaHUYEHUI, CBA3aHHBIX CO CBOMCTBAMHU PacCMaTpUBaeMbIX O0BEKTOB.

Auredpanyeckue BbIPasKeHUs!



Hcnonb30Barh anreOpanyeckyr0 TEPMUHOJOTHIO M CHMBOJIMKY, IPUMEHATh €€ B Ipoliecce
OCBOCHHS y4eOHOT0 MaTepuaia.

HaxonuTe 3HaueHust OyKBEHHBIX BBIPAKEHUI MPH 3aJaHHBIX 3HAYEHUSAX [TEPEMEHHBIX.

BrimonsaTe npeoOpa3oBaHusl 1IENOT0 BHIPAKEHUS B MHOTOWIEH NPHBEIEHHEM IOJT00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINIONHATE yMHOKEHHE OJJHOYJICHA HA MHOTOWIEH U MHOTOWIEHA HA MHOTOYJIEH, IPUMEHSATh
(dbopMyIbI KBaipaTa CyMMBI U KBajjpaTa pa3HOCTH.

OcyIecTBIATh pa3oKEHNE MHOTOUJIEHOB HA MHOXHUTEN € TOMOLIbIO BHIHECEHMSI 32 CKOOKHU
00I11€r0 MHOXKUTEISL, TPYIITUPOBKHU CIIaraeMbIX, IPUMEHEHHsI (HOpMYIT COKpPAILIEHHOTO YMHOXKEHHUS.

[IpumeHsTH peoOpa3oBaHNs MHOTOYIEHOB JJI PEUIEHHs Pa3jIMyYHbIX 3a7ad U3 MaTeMaTUKH,
CMEXKHBIX ITPEIMETOB, U3 PEAbHON IPAKTUKHY.

Hcnonb30BaTh CBOMCTBA CTENEHEH C HATypaJbHBIMM IOKa3aTeNsMU U1 MPeoOpa3oBaHUA
BBIPAYKECHHUIA.

YpaBHeHUsS M HEPABEHCTBA

Pemarp nuHElHBIE ypaBHEHHMS C OJHOM IEPEMEHHOM, NMPUMEHSS IpaBuiIa IMEPEXoaa oOT
HCXOJIHOTO YPAaBHEHUS K PABHOCUIILHOMY eMy. IIpoBepsATh, SBIISIETCS JIM YUCIO0 KOPHEM YPaBHEHUS.

[TpumMensTh rpaduyeckre MeTO/IbI P PeILICHUH JTUHEHHBIX YPAaBHEHUH U UX CHCTEM.

[Tonbupars mpuMepsl Hap 4YMceN, SBISIOUIMXCS PEUICHUEM JMHEWHOIO YpaBHEHHS C JBYMS
MIEPEMEHHBIMH.

CTpouTh B KOOPAWHATHOH IJIOCKOCTH Tpad UK JIMHEHHOTO YPaBHEHUS C IBYMS IIEPEMEHHBIMH,
NOJIB3YsICh T'paMKOM, IPUBOAUTH PUMEPHI PELIEHNS YPaBHEHHUS.

Pemarp cuctembl BYX JIMHEMHBIX ypaBHEHUH C JBYMs NEPEMEHHBIMHM, B TOM 4YHCIIE
rpaguIEeCKy.

CocTaBnaTh W peniarb JMHEWHOE YPaBHEHHME WM CUCTEMY JIMHEHHBIX YypaBHEHHWI 110
YCIIOBUIO 33Jaud, HMHTEPIPETUPOBATH B COOTBETCTBHMM C KOHTEKCTOM 3a/layd IIOJIy4E€HHBIN
pe3yibTar.

DOyHKIUN

N300paxaTh Ha KOOPJMHATHOHN MPSMOI TOYKH, COOTBETCTBYIOIIHNE 33JaHHBIM KOOPIUHATAM,
Jy4M, OTPE3KH, UHTEPBaJIbl, 3alIUChIBATH YHCIOBBIE IPOMEKYTKH Ha aIreOpandyeckoM s3bIKe.

OTmeyaTh B KOOPIUHATHOM MJIOCKOCTH TOYKH I10 33JaHHBIM KOOpAMHATAM, CTPOUTH IrpaduKu
nuHeHbIX QyHKumid. CTpouTs rpaduk QyHKINH y = [X|.

OnwuceIBaTh ¢ TOMOIIBIO (PYHKINUN M3BECTHBIE 3aBHCUMOCTH MEXKIY BEIMYMHAMHU: CKOPOCTH,
BpEMsl, PaCcCTOSIHUE, 1IEHa, KOJIMYECTBO, CTOUMOCTb, TPOU3BOAUTEIIBHOCTD, BpeMsl, 00BEM pabOoThHI.

HaxonuTs 3HaueHune GyHKIMK 1O 3HAYCHUIO €€ apryMeHTa.

ITonnmaTh rpaduueckuii crnoco® NpeAcTaBIE€HUS M aHalIM3a WHPOPMALMHU, U3BIEKaTb M
MHTEPIPETHPOBATH HHPOPMALIUIO U3 TPAPHUKOB PEaTbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K xoHmy oOydenus B 8 KJjacce oOy4yaromuicss TMOMYYUT CIEAYIOIIAE IPEIMETHbIE
pE3yNbTaThI:

Yucyia 1 BLIYUCTICHHAS

Hcnonbs3oBarh HayaibHbIE NPEACTABICHUS O MHOMXECTBE JCHUCTBUTEIBHBIX YHCEN s
CpPaBHEHUsS, OKPYIVICHHS M BBIYHCICHHUH, W300pa)kaTh JACHCTBUTEIbHBIC YHCIIAa TOYKAMHU Ha
KOOPJMHATHOMU IIPSIMOM.

[IpuMeHATh OHATHE apUPMETHUYECKOTO KBAIPATHOTO KOPHS, HAXOJIUTh KBaJpaTHBIC KOPHHU,
UCTIONIB3YSl TIPU  HEOOXOJUMOCTH KaJbKYJSATOp, BBINONHATH MPEOOPa3OBAHUS BBIPAKCHUH,
COJIEpIKAIlMX KBAJIpaTHbIE KOPHH, UCIOJIB3YSl CBOMCTBA KOPHEH.

Hcnonw3zoBarh 3amucu OOJBIIMX M MajbIX YHCEI C TMOMOMIBIO JECATHYHBIX ApoOel u
crereder yucia 10.

Anredpanyeckue BbIpazKeHUs

[IpuMeHATh TOHATHE CTENEHW C IeNbIM IIOKa3aTeJeM, BBINOJHATh TPEoOpa30BaHUS
BBIPKECHUH, COJEPIKALIUX CTEIIEHU C IEJIBIM MTOKa3aTEJIEeM.



BBIOMHATE TOKIECTBEHHBIE TPEOOPa30BaHNUs PAllIOHATBHBIX BRIPAXKEHUN HAa OCHOBE MPaBUII
JEUCTBUI HAJl MHOTOYWICHAMHU U aJITeOpanvdecKIUMHU JIPOOSMHU.

PacknagpiBaTh KBapaTHBIN TPEXUIECH HA MHOXKUTEIH.

[TpumensaTh peoOpa3oBaHUsl BHIPAKECHUN UL PEIICHUs PA3IMyYHBIX 337ad U3 MaTeMaTHKH,
CMEXKHBIX MIPEIMETOB, U3 peaTbHON MPAKTHKH.

YpaBHeHUSs] U HEPABEHCTBA

Pemarp nuHeiiHble, KBaJpaTHbIE ypaBHEHUS M palllOHaJbHbIC YpaBHEHUS, CBOJSIIMECH K
HUM, CHCTEMBI JIBYX YPaBHCHHI C IBYMS IEPEMECHHBIMHU.

[IpoBoauTh mpocTeiilline UCCIeOBaHUs YpaBHEHUI M CHUCTEM YpaBHEHHI, B TOM YHUCIIE C
pUMEHEHHEM rpaduIecKuX TMpeACTaBlIeHUi (YCTaHABIUBATh, UMEET JIM ypaBHEHHE WJIM CHCTEMa
YpaBHEHUI peIlIeHus], €CII UMEET, TO CKOJIBKO, U ITpoYee).

[lepexoauThb OT CIIOBECHOH (POPMYTUPOBKHU 337auu K €€ anredpandeckoi MOJENH C MOMOIIBIO
COCTaBJICHHSl YpaBHEHHS WM CHCTEMbl YpaBHEHHH, WHTEPNPETHPOBATh B COOTBETCTBHH C
KOHTEKCTOM 3a]1a4i TOJTYYEeHHBIA Pe3yNbTaT.

[IpuMeHsTh CBOMCTBA YHMCIOBBIX HEPABEHCTB MJII CPABHEHUS, OIEHKH, pellaTh JUHEHHBIE
HEpaBEHCTBA C OJHOM TMEpeMEeHHOW H UX CHCTEMBI, JaBaTh TIpadUUecKyl0 HILUTIOCTPALIUIO
MHO’KECTBa PEIlICHUI HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUH

[Tonumath ¥ UCMONB30BaTh (YHKIIMOHAJIbHBIC MOHATUS U S3BIK (TEPMHUHBI, CHMBOJIMYECKHE
0003HAaYCHHS), OMPEENATh 3HaUeHHEe (DYHKIMH MO0 3HAYCHHWIO apTyMEHTa, ONpEAeIsTh CBOMCTBa
dbyHKImH 1o e€ rpaduky.

Ctpouts rpaduky d7IeMeHTapHbIX (YHKINN BUIA:

k

}.l e _ 2 _ 3 — _ o o .
x, Yy=X" y=x"_JY le y= \"{;5, OIMCHIBATH CBOMCTBA YHCIIOBOM (DYHKIIMHU IO €€
rpaduKy.

K xoHmy oOydeHus B 9 kJjacce oOy4yaromuicss TONYYUT CIEAYIOIIAE IpEIMETHbIE
pE3yNbTaThI:

Yucia v BHIYHCICHUSA

CpaBHUBaTh U YNOPSA0UYNBATH PALlMOHAIBHbBIE U HPPALIMOHAJIBHBIE YUCIIA.

BeimonuATe apupmeTnueckue NeMCcTBUS C pAlMOHAIBHBIMU YHCIAMHU, COYETass YCTHbIE U
IIACbMEHHBIE IPUEMBI, BBIITOIHATH BEIYMCIICHHS C UPPALMOHAIBHBIMYA YU CIIAMM.

HaxoauTe 3HaueHus cTeneHel ¢ LEeIbIMU IOKA3aTeIIMA M KOPHEW, BBIYMCIATH 3HAYCHHUS
YHUCJIOBBIX BBIPAKECHUN.

OKpyrJIATh AEMCTBUTEIBHBIEC YNCIIA, BBIIOIHATh IPUKUAKY PE3yIbTaTa BBIYNCICHUM, OLIEHKY
YHCJIOBBIX BBIPAKECHUN.

YpaBHeHNsI 1 HEPABEHCTBA

Pemate nuHeNHbIE U KBaJpaTHbIC YPABHEHUs, YPABHEHUS, CBOAAIIMECS K HUM, IIPOCTEUILINE
IpOOHO-paLlMOHATIbHBIE YPABHEHHUS.

Pemate cucreMsbl OBYX JIMHEWHBIX YPAaBHEHHMHM C JABYMS IEPEMEHHBIMU U CHUCTEMBI JBYX
YPaBHEHHM, B KOTOPBIX OJJHO YPAaBHEHUE HE SIBJISCTCS JTMHEHHBIM.

Pemarp TekcTOBBIE 3a/1aUu aNreOpanyecKuM crocoOOM C MOMOIIBI0 COCTaBICHHS YPaBHEHUS
WM CUCTEMBI IBYX YPAaBHEHUH C IBYyMs IIEPEMEHHBIMH.

[IpoBomuTh mpoOCTEHIINE HUCCIEAOBAHUSA YPABHEHUW M CHUCTEM YpPaBHEHUM, B TOM YHCIE C
PUMEHEHHEM rpaUiyecKux MpeAcTaBiIeHui (yCTaHABIUBAaTh, UMEET JIM ypaBHEHHME WUJIM cHCTeMa
YpaBHEHMH pEIIEHUs, €CIIN UMEET, TO CKOJIbKO, U ITPOYEe).

Pemate MHeliHBIE HEpaBEHCTBA, KBaJpaTHble HEPABEHCTBA, M300paXkaTh pellIeHUe
HEPABEHCTB HA YUCJIOBOU NPSMOM, 3aIMCBIBATH PELICHUE C IIOMOLIBI0 CUMBOJIOB.



Pemate cucTteMbl TUHEWHBIX HEPABEHCTB, CUCTEMBbl HEPABEHCTB, BKIIIOYAIOIINE KBaJIpaTHOE
HEPaBEHCTBO, M300pa)KaTh PEIICHWE CHCTEMbl HEPAaBEHCTB HA YHCIOBOW TPSMOH, 3alUCHIBAThH
peIIeHue C MOMOIIBI0 CHMBOJIOB.

Hcnonbs3oBaTh HEpaBEHCTBA MPU PEIICHUU PA3IMUHbBIX 3a7a4.

DOYyHKIUH

Pacrio3naBate (hyHKIIMU M3ydeHHBIX BUIOB. [lOKa3bIBaTh CXEMATUYECKH DPACIIOJIOKCHHE Ha
KOOPJMHATHOU TJIOCKOCTH rpaduKoB GYHKIIUHA BHIA:

v=kx,y=kx+b,y =%,y =ax?+bx+c,y=x%y =x,y = |x|,

B 3aBUCUMOCTH OT 3HaYeHUU K03(h(PUIIMEHTOB, ONMCHIBATH CBOWCTBA (PYHKIIUH.

Crtpouts W wn300paXkaTh CXEMaTH4YeCKH TpadUKH KBaAPaTUYHBIX (YHKIUI, OMHCHIBATH
CBOWCTBA KBaJIPATUYHBIX (DYHKIHMNA MO UX TpaduKam.

PacriozHaBath KBajpaTnuHy0 (QYHKIHIO 1O (GOpMyJe, MPUBOAUTH MPHUMEPHI KBaJPATUIHBIX
GyHKUIMN U3 pealbHOM KU3HH, PU3UKU, TEOMETPUH.

YucioBbie MOCI€10BATETLHOCTH U MPOTPECCHH

Pacnio3naBate apuMeTHUECKYI0 M TEOMETPHUYECKYI0 TMPOTPECCHH TPH PA3HBIX CIIOCO0ax
3a7aHusl.

BBIMONHATE BBIYHMCICHHUS C HUCHOJb30BaHHMEM (OpMyNn n-ro ujieHa apuMeTHUecKor u
reOMETPUYECKON MPOrPECCHil, CyMMBI ITEPBBIX N YICHOB.

N300pakaTh YIEHBI MOCIEIOBATEIPHOCTH TOUYKAMHU Ha KOOPIMHATHOM MIIOCKOCTH.

Pemate 3amaum, cBS3aHHBIE C YHCIOBBIMHU IIOCIIEIOBATEIBHOCTSIMU, B TOM YHCIIE 33/1a4d U3
peanbHOM JKU3HHU (C UCTIONB30BAHUEM KAJBKYIATOPA, U(PPOBBIX TEXHOJIOTHH).

2. Cooeporcanue yuednoz2o npeomema

7 KJACC

Yucaa u BoruucjiaeHus (254)

Jpobu 0OBIKHOBEHHBIE U JIECATUYHBIE, TIEPEXO0] OT OJHOM (OpPMBI 3amKcH IpoOeit K Ipyroi.
[lonsiTe palMOHANBLHOTO YMCIA, 3alUCh, CPABHEHHUE, YIOPSIOYMBAHUE PAlMOHAIBHBIX YHCEIL.
Apudmernueckue IeHCTBUS ¢ palliOHATLHBIMU 4YKciIamMu. PemeHue 3aau U3 peanbHON MPaKTUKU
Ha 4acTH, Ha IpoOHu.

Cremnenb ¢ HaTypalbHBIM I[IOKa3aTejeM: OIpejaesieHue, MpeoOpa3oBaHUE BBIPAXKEHHM Ha
OCHOBE OIpe/eNICHUs], 3alUCh OONBIMMX YHucell. [IpoIeHThl, 3amuch MPOIEHTOB B BHJIE APOOH H
Ipobu B BHJIE MPOLEHTOB. TpuU OCHOBHBIC 33/1a4yM Ha MPOLIEHTHI, PEHICHHE 3aJay U3 PeaTbHOU
MPaKTUKH.

[TpuMmeHeHne MPU3HAKOB AETUMOCTH, Pa3IOKeHNE Ha MHOXKHUTENN HATYPaTbHbIX YHCET.

PeanbHbIe 3aBHCUMOCTH, B TOM YHUCJIE TIpsiMasi B 00paTHas POTIOPIIHOHATFHOCTH.

Anredpanyeckue BoIpazkeHus (274)

[lepemeHHbIe, 4YKMCIOBOE 3HAYEHHE BBIPAKEHUSI C IMepeMeHHOW. JlomycTumble 3HAUYEHHUS
nepeMeHHbIX. [IpeacTaBieHue 3aBUCHMOCTH MEXKIY BEIMYMHAMHU B BUEC (OpPMYIbl. BeraucieHus
no ¢opmynam. IlpeobpazoBanrne OyKBEHHBIX BBIPAXKEHHM, TOXKIECTBEHHO pPAaBHBIE BBIPAXKECHMUS,
npaBujia peoOpa3oBaHusi CYMM U TMPOU3BEACHHM, MpPaBHJIa PACKPBITHS CKOOOK W TPHUBEIACHUS
MOI0OHBIX CIIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaIbHBIM ITOKA3aTEJIEM.

Opnounenbl U MHOroujeHbl. CteneHb MHorowieHa. ClojkeHue, BHIUUTAHUE, YMHOXKEHHE
MHOTO4YJIeHOB. DOpMyJbl COKpAIIEHHOTO YMHOXXEHHS: KBaJapaT CyMMbl M KBaJpaT pPa3HOCTH.
dopmyra pa3HOCTH KBaJpaToB. Pa3noxeHre MHOTOUJICHOB HA MHOKUTEIH.

YpaBHeHnusi u HepaBeHcTBA (204)
VYpaBHEeHHE, KOPEHb YpaBHEHMsI, IpaBWJIa NMpPeoOpa3OBaHUs YpaBHEHHUS, PABHOCUIBHOCTH



YpaBHEHU.

JIuHeliHOE ypaBHEHHME C OJHOM INEPEMEHHOW, YHMCJIO KOpPHEH JIMHEMHOIO YpaBHEHHS,
pelieHre JMHEHHbIX YypaBHeHUW. (CocTaBieHHWE ypaBHEHMH IO YCIOBHUIO 3ajJaud. PelieHue
TEKCTOBBIX 33]1a4 C IOMOIIbIO YPaBHEHUH.

JluneitHOe ypaBHEHHE C JIByMS MEpeMEeHHbIMU U ero rpaduk. CucreMa OBYX ITHUHEHHBIX
YpaBHEHMH ¢ JABYMs IE€pEMEHHbIMHU. PelieHue cucTeM ypaBHEHHH CHOCOOOM IOJICTaHOBKHU.
[Ipumepsl penieHns: TEKCTOBBIX 337a4 C TOMOIIBbIO CUCTEM YPaBHEHUI.

DOyukunu (244)

Koopaunara Ttoukm Ha mnpsmou. UwucinoBble NpomexyTKH. PaccrosHue Mexay IByMs
TOYKaMU KOOPJAUHATHOU MPSMOH.

[IpsimoyronpHas cucrema KoopaumHaT, ocu Ox u Oy. Abcuucca W OpJMHATA TOYKH Ha
KOOpAMHATHOM miockocTH. Ilpumepsl rpadukoB, 3amgaHHbIX ¢opmynamu. YUteHue rpadukos
peanbHbIX 3aBUcHMOcTed. [lonsatue ¢pynkunu. I'paduk ¢pynkuuu. CoiictBa ¢yHkumii. JInHeiHas
¢bynkuus, e€ rpadpuk. I'padpuk ¢pynkuun y=|x|. I'padudeckoe pemeHne TUHEWHBIX YpaBHEHHH U
CUCTEM JIMHEMHBIX YPABHEHHM.

8 KVIACC

Yucaa u Boruuciaenus (22y4)

KBagparusiii xopenr u3 uucna. [lonarue o0 wuppanuoHanbHOM uwucie. [lecsTuynbie
NpUOMDKEHNs UppaloHaibHbIX yucen. CBoiicTBa apudMeTHYecKuX KBaJIpaTHBIX KOpPHEH M HUX
MIPUMEHEHHUE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAKEHUN U BHIYUCICHUSAM. J[eiCTBUTEIbHBIC YUCIIA.

Crenens ¢ 11e51bIM NTOKa3aTeneM U €€ cBoiicTBa. CTaHAapTHAS 3aIIMCh YUCIIA.

AnredOpanyeckue Boipa:kenus (204)
KBanpaTHblil TpEXuiieH, pa3io)keHue KBaIpaTHOTO TPEXUJIEHa Ha MHOXKUTEIH.
Anrebpanueckast apoOb. OCHOBHOE CBOHCTBO anrebpamueckoid npodu. CroxxeHwue,
BbIUUTAHUE, YMHOXKEHHE, JelieHHe anreOpandeckux ApoOei. PanuoHanbHble BBIpaXEHHUS U HUX
npeoOpa3oBaHue.

YpaBHeHnusi u HepaBeHcTBa (404)

KBanparnoe ypaBHeHue, Qopmyia KOpHEH KBaapaTHOTO ypaBHeHus. Teopema Buera.
Pemenune ypaBHEHMH, CBOASIIMXCS K JMHEHHBIM M KBaapaTHeIM. [Ipocteifmine apoOHO-
palOHaNIbHbIE YPABHEHHUS.

I'padmueckas wHTEpHIpeTanysi YpaBHCHHA C JIBYMsI MEPEMEHHBIMU W CUCTEM JMHEHHBIX
YpaBHEHUU C IByMs NepeMeHHbIMU. [IpuMepsl pemieHnss CUCTeM HETMHEWHBIX YPaBHEHUHN C JBYyMs
MepEMEHHBIMHU.

Periennie TeKCTOBBIX 33124 anredpandeckum crocooom.

YucnoBble HepaBeHCTBA © MX CBOWCTBAa. HepaBeHCTBO C€ OZHOM MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpABEHCTB. JIMHENHbIE HEPABEHCTBA ¢ OJHOM NepeMeHHON. CUCTEMBI JTMHEHHBIX
HEPABEHCTB C OJHOW IIEPEMEHHOM.

@Oyuknum (144)

[Tonstue Qynkuuu. OOnacTh ompeneiaeHuss 1 MHOXKECTBO 3HaueHUU QyHkuuu. CrocoObl
3ajaHus (QYHKIIHH.

I'padpux dynakoum. Utenuwe cBoicTB ¢yHKuu 1o e€ rpaduky. Ilpumepsl rpadukos
(GYHKIUH, OTpaXKAIONINX PeaTbHbIC TPOIIECCHI.

OYHKIINY, OINUCHIBAIOIIME TPSIMYI0 M OOpaTHYIO MPOMOPIIMOHATIbHBIE 3aBUCHMOCTH, HX
rpadukn. Oynkuun y = x2, y = x3, y =Vx, y=|x|. I'paduueckoe pemieHne ypaBHEHHI U CHUCTEM
YpPaBHEHU.



9 KVIACC
Yucaa u Boruuciaenus (94)

PannonanbHble 4Kcna, UppalMOHAIBHBIE YKCIIA, KOHEYHbIE U OECKOHEUYHBIE JIECATUYHbIC
npobu. MHOXECTBO JEMCTBUTEIBHBIX YHCEN, JEUCTBUTENbHBIE YHUCIA KaK OECKOHEUHBbIE
JecATUYHbIe IpoOH. B3auMHO 0JHO3HAUYHOE COOTBETCTBHE MEXKIY MHOXKECTBOM JICHCTBUTEIHHBIX
YUCeNl U KOOPJAUHATHOUN MPSIMOM.

CpaBHEHHE [I€HCTBUTENBHBIX 4YHCEN, apu(MeTHuecKkue NeHCTBUA C JeHCTBUTENLHBIMU
YUCIIAMH.

Pa3zmepsl 00bEKTOB OKPYKAIOIIET0 MUPA, JITUTEFHOCTD MPOLIECCOB B OKPYKAIOIIEM MHpE.

[Tpubmmk€HHOE 3HAa4YeHHE BEIWYHHBI, TOYHOCTh mNpuOIMKeHus. OKpyrieHue ducedn.

[Ipukuaka u oLleHKa pe3yJIbTaTOB BBIYUCICHUN.

YpaBHeHusi u HepaBeHcTBaA (444)

JIuneitnoe ypaBHeHue. Penienne ypaBHeHUM, CBOJAIIMXCS K TUHEHHBIM.

KBagparHoe ypaBHeHue. Pemienne ypaBHEHUH, CBOAAIIMXCS K KBaJpaTHbIM. bUkBagpaTHOE
ypaBHeHue. [lpumepnl pelieHuss ypaBHEHUN TpeThed M YETBEPTON CTENEHEH pa3ioKeHUEM Ha
MHOKUTEIIH.

Pemenue npoOHO-paninoHaNbHBIX ypaBHEHHH. PellieHne TeKCTOBBIX 3a7a4 aareOpandecKum
METOJIOM.

VYpaBHEeHHE C OBYMs TIEpEeMEHHBIMH W ero rpaduk. PemieHue cucreM ABYX JTHHEHWHBIX
yYpaBHEHUW C JByMsl MEPEMEHHBIMU. PerieHue cucreMm ABYX YpaBHEHHH, OJHO M3 KOTOPBIX
JUHEWHOe, a JIpyroe — BTOpoM crerneHu. ['paduyeckas WHTEpHpeTaIus CUCTEMbI YpPaBHEHUH C
JBYMSI IEPEMEHHBIMHU.

Pemenne TekCTOBBIX 3a71a4 anreOpandecKuM CIIoCOOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne IMHEHHBIX HEPABEHCTB C OJHOM MEepeMEeHHOM. PelieHune cucTeM JHUHEHHBIX
HEpaBEHCTB C OJHOW mepeMmeHHOW. KBanmparHele HepaBeHcTBa. ['paduueckas uHTEpHpeTanus
HEPABEHCTB M CUCTEM HEPABEHCTB C ABYMS MEPEMEHHBIMH.

Oyuxuuu (164)

KBanpatuunas ¢ysakus, e€ rpadpuk u cBoiictBa. Ilapabona, KOOpIWHATHI BEPIIHHEI
napaboIIbl, 0Ch CHMMETPHH 1apadoJIbl.

I'padukn dyHkimit: y=£Ax,y=Ax+b,y= £x,y=x3,y= \x,y=|x|, n ux cBoiicTBa.

YuciaoBble NOCIeA0BATEIBLHOCTH U Nporpeccun (154)

[TonsiTE YMCIOBOM NOCIENOBATENBHOCTH. 3aJaHUE IIOCIENOBATEIBHOCTH PEKYPPEHTHOU
dbopMmyIoit u popmyoii n-ro dieHa.

Apudmerndeckas U reomeTpudeckas nporpeccur. @opMyibl #-ro 4jaeHa apupMeTHIecKon
U TEOMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX 71 YJICHOB.

N300pakeHre 4IeHOB apU(PMETHUYECKOH M TIeoMEeTpUYecKoil mporpeccuii TOYKaMu Ha
KOOpPJAMHATHOMN ITUIOCKOCTH. JINHEWHBIN U SKCIIOHEHIIMAIBHBIN pocT. CI0XKHbIE TPOLEHTHI.



3. Temamuueckoe njianupoearue C yKazanuem Kojinuecmea uacoe, OmMEOOUMBIX HA

0CB8OCHUE KAIHCOOIL membl

A31eJ1 Koa- TeMBbI XapakTepucTHKA OCHOBHBIX BU/I0B
BO JesiTeJIbHOCTH YYeHUKA (HA YPOBHE
4acoB Y4eOHBbIX 1eliCTBHH)
7 KJaace
Yucaa n 25 ITousrue panmoHanpHOro | CucremMaTu3upoBaTh W oOoramarb
BBIYHCJICHUS. qJHcna. 3HAHUS 00 OOBIKHOBEHHBIX Hu
PanuonajabHbIE Apudmerndeckue IeHCTBUS C | ACCATUIHBIX APOOSX.
quciIa panvoHaNbHBIMU  unciaMu. | CpaBHUBATh U YIOPSAIOYHBATH JIPOOH,

CpaBHeHue, ynopsigoyuBaHUE
pallOHATBHBIX YUCE.

CreneHb ¢  HaTypajlbHBIM
MOKa3aTelIeM.

Pemrenne oCHOBHBIX 3ajiad Ha
Ipoow, MPOIIEHTBI u3
peanbHOI MPaKTUKH.
[Ipusnaku JCIIMMOCTH,

pa3loKEHUsT HAa MHOXUTEIN
HaTypaJIbHBIX YHCEIL.

PeanbHble 3aBUCHMOCTH.
[Ipsmas U obpaTHast
HPOTIOPIIMOHATIBHOCTH

npeoOpa3oBbIBasi MpPU HEOOXOIUMOCTH
JECATHYHBIE JPOOW B OOBIKHOBEHHBIE,
OOBIKHOBEHHBIE B  JECATHUYHBIE, B
YaCTHOCTHU B OECKOHEUHYIO
NECATHUYHYIO IPOOB.

[TpumensTh pa3sHOOOpPA3HBIE CIIOCOOBI U
PUEMBI BBIUMCIICHUS 3HauYEHUI
JIPOOHBIX  BBIPAKEHUH, COJEPIKAIINX
OOBIKHOBEHHBIE U JECATUYHBIE JIPOOH:
3aMEHSTh npu HE0OX0IUMOCTH
JNECATUYHYIO JpOObh OOBIKHOBEHHOW |
OOBIKHOBEHHYIO JECATUYHOM,
NPUBOIUTH BBIpaXKeHHE K  ¢opmMe,
HauOoiiee yMOOHOW MJisi BBIYMCIICHH,
npeoOpa3oBHIBATH JpOOHBIE
BBIPOKEHUSI HA YMHO)XCHUE U JIEJICHUE
JNECATUYHBIX JpoOeil K JEeUCTBUAM C
[ENBIMA YHACITAMHU.

[TpuBOaUTH 4YHCIIOBBIE W OYKBEHHbIE
NpPUMEpPhl CTETICHH C HATypaJbHBIM
nokasareneMm, OOBSCHSSA  3HAUCHUS
OCHOBaHHUsl CTENEHH U IOoKa3aTens
CTENEeHH, HAXOJAUTh 3HAUYEHUS CTETeHel
Buna an (a — moboe panuoHAILHOE
YHCII0, 71 — HATypaJIbHOE YUCJIO).
[ToHnMaTh CMBICT 3amUCH  OOJIBIIMX
YHcell C TOMOMIbIO AECATUYHBIX ApoOeit
u creneHel yncna 10, IpUMEHATh UX B
peabHBIX CUTYalUsX.
[IpuMenaATs  npU3HAKH
pa3IoKEHHS Ha
HATypaJIbHBIX YHCEIL.
Pemarpy 3agauum Ha 4YacTH, TPOIEHTHI,
OPOTIOPIMHK, Ha HAXOXKACHUE APOOH
(mpo1ieHTa) OT BEMTWYHHBI U BEITMYHUHBI
nmo e€ Jnpobu (mpouleHTy), Ipodu
(mpo1ieHTa), KOTOPBIA COCTaBISET OJHA
BeIMYMHA OT JApyrou. IIpuBoauts,
pa3dbuparh, OIEHHBATh  pPa3IUYHBIC
pENICHHUS, 3aiCH PEIICHHH TEKCTOBBIX
3a/ad.

PacriozHaBath M OOBSACHATH, ONUPAsACH

JIETTUMOCTH,
MHOKUTEIH

Ha OIpe/IeNIeHus, PSIMO
POTIOPIHOHATIEHBIE " o0paTHO
HPOMOPLUHOHATBHBIC 3aBHCUMOCTH
MCKOY BCINYHNHaAMMU, IPUBOJAUTH




OpUMEphl  3THX  3aBUCUMOCTEH U3
peaIbHOTO MHpa, U3 JPYruX Yy4eOHBIX
IPEIMETOB.

Pemate npakTUKO-OpUEHTHPOBAHHbBIE
3aJaun Ha ApoOu, MPOLEHTHI, IPIMYIO

U O00paTHYI0 MNPONOPLUHUOHATIHLHOCTH,
IPONOPUUHU
AuiredOpanyeckue 27 bykBeHHbIE BbIpakeHus. | OBiaagern anredpandecKou
BbIpaKeHHU s IIepemennble.  JlomyCTUMBIE | TEPMUHOJIOTHEN u CHUMBOJIMKOH,
3Ha4YeHHUs NEPEMEHHBIX. | IPUMEHATb €€ B IPOLIECCe OCBOCHMS
DopMyIIBL. y4eOHOro Marepuana.
[TpeoOpa3oBanue OykBeHHbIX | HaxommTh  3HaueHHss  OYKBEHHBIX
BBIpaXECHUI, PacKpbITHE | BBIPAXEHUI MpU 3aJaHHBIX 3HAYEHMSIX
CKOOOK U npuBeJeHNUE | OYKB; BBINOJHATh BBIUUCIEHUS 10
NOJOOHBIX CITaraeMbIX. bopmymnam.
CgoiicTBa CTETEeHU ¢ | BbImoJHATH TpeoOpa3oBaHus IIEJI0T0
HaTypaJIbHbIM I10Ka3aTeEM. BBIPAXKECHUS B MHOTOYJIEH
MHorouseHs!. CrnoxeHue, | IpUBEIEHUEM TOJOOHBIX CIIaraeMbiX,
BBIYMTAHUE, YMHOKEHHUE | pacKphITHEM  CKOOOK. BbINOJIHATH
MHOT'OYJICHOB. @®opMysbl | YMHOKEHUE OJHOUYIEHA HAa MHOTOYJIEH
COKpAIIEHHOI'O  yYMHOXKEHHS. | U MHOTOWIEHAa Ha  MHOTOYJIEH,
PaznoxeHre MHOTOWICHOB Ha | MPUMEHATh  (QOpMynsl  KBajpara
MHOXHTEIH. CYMMBI U KBaJIpaTa pa3HOCTH.
OcymecTBasITH pazioxkeHue
MHOTOWJIEHOB Ha MHOXHUTEIU MYyTEM
BBIHECEHHS  3a  CKOOKM  0O01Iero
MHOXMHTENS, TNPUMEHEHHUs (QOpPMYJIbI
pa3HOCTH KBaJIpaTOB, dbopmyn
COKpAIEHHOI'O YMHOKEHHUS.
[MpumensaTb npeoOpa3oBaHue
MHOT'OYJICHOB ISl PEIIEHUS Pa3IMUHBIX
3a7a4 M3 MarTeMaTHKH, CMEXKHBIX
IPEIMETOB, U3 PEATbHON MPAKTUKH.
3HAKOMHMTBCS € HMCTOPHEH pa3BUTUSA
MaTeMaTHKHU
YpaBHeHus u 20 YpaBHeHue, npaswia | Pemiares nuHeiHOE ypaBHEHUE C OJJHOM
HepaBeHCTBA npeoOpa3oBaHUsl ypaBHEHHs, | IEPEMEHHON, NPHMeHss MNpaBUJa
PaBHOCWJIBHOCTb YpaBHEHHI. | mepexoAa OT MCXOAHOIO YPaBHEHHS K
JluneliHoe  ypaBHEHHE  C | paBHOCWJIBHOMY €My OoJiee IpOCTOro
OJIHOM IIEpEeMEHHOH, pemieHue | Buga. IlpoBepsaTs, sBusgercs M
JUHENWHBIX YpaBHEHMH. | KOHKPETHOE YUCIIO KOPHEM ypaBHEHHUSI.
Pemenune 3amau ¢ nomouisio | [logdmpars mnpumepnl map uucern,
YpaBHEHMH. SBJISIFOIIMXCSL  PELICHUEM JIMHEHHOIo
JIuneliHoe  ypaBHEHME  C | ypABHEHMS C IBYMs IEPEMECHHBIMH.
JIBYMsl IepeMeHHbIMH U ero | CTpoMTh B KOOPJIMHATHOW IMJIOCKOCTH
rpapuk.  Cucrema  ABYX | rpaduK JUHEHHOTO YpaBHEHUS C ABYMS
JUHEWHBIX  YpPaBHEHUH  C | IEPEMEHHBIMHU; TMOJb3YACh T'padUKOM,
JBYMsI IEPEMEHHBIMHU. NPUBOAUTH  NPUMeEpPbl  pELICHUs
YpaBHEHHMS.
Haxoauth pemeHue cHUCTEMBI ABYX
JUHEWHBIX  ypaBHEHHMH C  JIBYMs
NEPEMEHHBIMH.
CocTaBiaiTb W PpewIaTh YpaBHEHUE
WM CUCTEMY YPAaBHEHUH II0 YCJIOBHIO
3ajauu, UHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3aJauu
HOJYYEHHBIH pe3ynbTar .
Koopaunarsl u 24 Koopaunara TOYKH Ha | M300paxath Ha KOOPJAMHATHOU




papuxu. OyHKUUH

IPSIMOA. Yucnossie
MIPOMEKYTKH. Paccrosinne
MEXIy  JABYMA  TOYKaMH
KOOPJAWHATHOM MPSMOM.
[TpsimoyronbHas cucrema
KOOPJMHAT Ha IUIOCKOCTH.
[Tpumepsl rpaduKoB,
3a/laHHbIX bopmynamu.

Yrenue rpauKoB pealbHBIX
3aBHCUMOCTEH.
[Tonsitne ¢ynkmuu. [paduk

byHKINN. CaoiicTBa
G YHKIIHA. Jluneitnas
byHKIHS. [locTpoenue

rpaduka JTUHEHWHOU (PYyHKITUH.
I'paduk pynkumm y = | X |

Hp;IMOfI TOYKHU, COOTBCTCTBYIOIIUE
3aJJaHHbIM KOOpJAuHaTram, JIy4u,
OTPE3KHU, HHTCPBAJIbI; 3allMCbIBATh HX

Ha aIre0panveckoMm si3bIKe.

OTMeuarnb B KOOPAMHATHOM
IIJIOCKOCTH TOUYKH 10 3aJaHHBIM
KOOpIMHATAM; CTPOUTH rpaduku

HECJIO)KHBIX 3aBUCHUMOCTEH, 3a/laHHBIX
dbopMynaMu, B TOM YHCIIe C TIOMOIIBIO
UPPOBBIX TaOOPATOPHIA.

IIpumeHsTD, H3y4aThb
NperuMylIecTBa, HHTEPNPETHPOBATH
rpaduyueckuii cnocoO npeacTaBiIeHUs U
aHaJM3a pPa3HOOOpa3HOM >KU3HEHHOMH

nHpopmanuu.

OcBauBathp MIOHSTHE byHKuy,
OBJIaJICBaTh G yHKIHMOHABEHOM
TEPMUHOJIOTHEN. PacnosnaBarthb
TUHEHHYI0 QYHKIHIO y = kx + b,
ONHCHIBATH eé CBOWCTBA B
3aBUCHUMOCTHU oT 3HauYEHUI
k03 uneHToB k u b.

Crpoutnb rpagpuxu JMHEWHOMN

byskunu, QyHKIUN y = | X |.
HUcnonb3oBars mu@poBbie pecypcehl
JUISL IOCTPOEHHsI TPaUKOB GYHKIUN U
W3YYEHHUs UX CBONCTB.

[IpuBoguTe  mpuMeEpsl  JIMHEWHBIX
3aBUCHMOCTEN B pEAJIbHBIX IPOLECCAX
U SIBJICHMSIX

IToBTOpEHUE M 6 [ToBTOpEHME OCHOBHBIX | BbIOUpPaTh, NPUMEHSATH OIEHUBATH
00001IeHne MOHSATUH U METOJIOB Kypca 7 | clocoObl CpaBHEHUS qyucen,
KJ1acca, 0000111eHre 3HaHu| BBIYHCIICHH, npeobpazoBaHuit
BBIPAKECHUM, pELICHUS] YPAaBHEHU.
OcyumecTBasTh CAMOKOHTPOJIb
BBITIOJTHIEMBIX IeUCTBUI u
CaMOIIPOBEPKY pe3yibTaTta
BBIUMCIICHUH, npeoOpazoBaHui,
MTOCTPOEHU.
Pemats 3agaum u3 peanbHON KU3HH,
NPUMEHATh MaTeMaTHYeCKHe 3HAHUS
JUIsL  peuieHus 3aJad M3 JIpYrux
MIPEIMETOB.
Pemartnb TeKCTOBbIE 3aja4M,
CpaBHMBATh, BbBIOMPATh CHOCOOBI
pelIeHus 3a1a4un
NTOI'O: 1024
8 kiace
Yucaa u 15 KBagparHelii  kopeHb  u3 | @OpMyJaIHPOBATh ompeesieHne
BbIYHCJICHUS. qHcla. [TonsTue 00 | KBaApaTHOTO  KOpPHA W3  4YHCIA,
(Ba/IpaTHbIE KOPHHU MPPaLMOHAIIBHOM quclne. | apupMeTHyecKoro KBaapaTHOTrO KOPHSI.
Hecsatuunple  npuOmkeHus | [IpumMeHsiTh  omepanuio HU3BJIEUEHUS
VPPALMOHATIBHBIX YHCET. KBaJpaTHOIO  KOpHSI M3  4YuCIa,
JleiicTBUTENBHBIE qycla. | HCMOJb3ysl  NpU  HEOOXOAMMOCTH
CpaBHEHHE [JEHCTBUTEIBHBIX | KAJBKYJIATOP.
YHCell. OuenunBarb KBa/IpaTHbIE KOpHU

YpaBHeHue Buja X2 = a.

OCJIbIMHM  4YHCIaMHU MW ACCATHUYHBIMU




CpoiicTBa  apuMeTHUECKUX

KBAIPATHBIX KOpHEH.
[IpeoOpazoBaHne  YHUCITOBBIX
BBIPAXKEHHIA, CoZepKaIINX

KBaJApaTHbBIC KOPHU

JIPOOSIMHU.

CpaBHUBAT M  YNOPAJA0YMBATH
pauuoHaNbHBIE M  UPPALMOHAIBHBIE
YyHhClla, 3alMCaHHbIE C  [TOMOIIBIO
KBaJPAaTHBIX KOPHEM.

HccnenoBars ypaBHeHHE X2 = aq,
HAaXOJUTh TOYHbIE M NPUOIKEHHBIE
KOpHH I1pH a > 0.

HUccaenoBarb €BOMCTBA KBaJpaTHBIX
KOpHEH, MIPOBOJS YUCIIOBbIE
SKCHEPUMEHTBl €  HCIOJIb30BAHHEM
KaJIbKYJIATOpa (KOMITBIOTEPA).
Jloka3pIiBaTh cBoOiicTBa
apuMeTHIECKUX KBAJIPATHBIX KOpPHEH;
OPUMEHSTh UX i1 TpeoOpazoBaHUs
BBIPAKCHUI.

BoinoJaHars npeoodpazoBaHus
BBIPQXEHUM, cofepkKallluX KBaJpaTHbIE
KOpHU. BpIpaxkaTb mepeMeHHblE U3
TE€OMETPUUYECKUX u buznuecKux
dbopmyn.  BbIYHMCAATH  3HAYEHHA
BBIPQXEHUM, cofepkKallluX KBaJpaTHbIE
KOPHH, UCIIOJIb3Ys MTPU HEOOXOUMOCTH

KaJIbKYJIATOP.

Hcnoab30BaTh B X0/1€ pEIICHUs 33734
JIIEMEHTAPHBIE IIpeICTaBICHMUS,
CBSI3aHHbIE C npUOINAKEHHBIMU

3HAYCHUSAMU BCIINYUH.
3HAKOMUTBLCSI C MCTOPUEN pPa3BUTHS
MaTEeMaTUKHU

Yucaa u Crenenb c uensiM | @opmMyaupoBaTh ompeaejieHue
BbIYMCJICHUS. nokasareneM. CraHaapTHas | CTENEHHU C IIEJIBIM IT0Ka3aTeleM.
CrteneHb ¢ HeJbIM 3alUCh YUCIA. IIpeacraBasaTs 3anuch OONBIINX U
noKasareJjiemMm Pazmepsr OOBEKTOB | MAJIBIX YHCENl B CTaHJAAPTHOM BHJIE.
okpyxaromero  mupa (ot | CpaBHMBATH 4YHClIa U  BEIWYHUHBI,
AJIEMEHTApHBIX  YacTHUI] JO | 3allUCaHHbIC c HCIIO0JIb30BaHUEM
KOCMHYECKHUX 00bekTOB), | crenenu 10.
JUIMTENbHOCTh TpoleccoB B | Mcnmoab30BaTh  3allUCh  4YHCEl B
OKPY’KaoIlleM MHUDE. CTaHJApTHOM BHJE JJs1 BBIPAXKEHUS
CBolicTBa CTENEHU C IIEJIBIM | pa3MEPOB  OOBEKTOB, JJIUTEIBHOCTH
MOKa3aTeseM MIPOLIECCOB B OKPYKAIOILEM MUPE.
@®opMyJMpPOBaTh, 3aNUCLIBATH B
CHMBOJIHYECKOM dopme u
WLIIOCTPUPOBATH npuMepaMu
CBOMCTBA CTENEHU c LEJIbIM
IIOKa3aTeJIEM.
I[IpuMeHATHL CBOMCTBA CTENEHU MJIA
npeoOpa3oBaHUs BBIPKEHH,
COoepXalMX CTENEeHH C  IENbIM
rokazareyieM. BbINOJIHATH 1elCTBUSA C
YHUCJIaMH, 3alMCaHHBIMU B
CTaHJAapTHOM  BHja€  (YMHOXEHHE,
JICJICHUE, BO3BEJICHUE B CTEIICHb)
Auredpanyeckue KBagparuslii TpéxuineH. | Pacmo3HaBaTh KBaJapaTHBIM TPEXUIIEH,
BbIPAKCHUS. Pa3znoxenue KBaJpPAaTHOTO | YCTAaHABIMBaTh  BO3MOXHOCTb  €r0
KBaaparubiii TpEXUIeHa HA MHOXKHUTEIN pa3lioKEHUsI Ha MHOXKHUTEIH.
TPEXUJIeH PackaaapiBaTh  Ha  MHOKHMTEJH
KBaJPaTHBIN TPEXWICH Cc




HCOTPUIATCIIbHBIM TUCKPUMHWHAHTOM

AuiredOpanyeckue 15 Anrebpanyeckas npo6b. | 3anuchIBaTH anredpandecKue
BbIPaKEeHUsl. Jomnyctumblie 3Ha4YeHus | BelpakeHusi.  Haxogutrs  oOnacth
Aaredpanyeckasi MEPEMEHHBIX, BXOJAIIMX B | ONPEACIICHUS palroHaIBHOTO
ApooOL anreOpanvyeckre BBIPAKEHUS. | BBIPAKECHUSI.
OcHoBHOE CBOMCTBO | BBINOJIHATH YNCIIOBBIE TTOJICTAHOBKHU U
anreOpanvdecKon IpoOu. | BBIYMCJAATH 3HAYCHHE IPOOH, B TOM
Coxkparienue Apooei. YHCIIe C IOMOIIBIO KAJIbKYIISATOPA.
CnoxeHue, BbluNTaHuE, | PopMyJIMPOBATH OCHOBHOE CBOMCTBO
YMHOXEHHE U JeJIeHue | anredpandeckoil IpoOu M NMPUMEHATh
anreOpanyecKux npobeii. | ero A npeodpa3oBaHus JpoOei.
[IpeoOpa3zoBanre BEIpaKECHHH, | BHIMOJIHATH aeicTBUs c
coJiepKalux anredpandeckue | anreOpandyecKuMu Ipo0sMu.
JIpoOH. [TpumMeHATH npeoOpa3oBaHUs
BBIDOKEHUM Ul peuleHus  3ajad.
BoipaxkaTth nmepeMeHHble U3 QopMyn
(pusmueckux, reOMEeTPUYECKUX,
OTHCHIBAIOIIUX OBITOBBIE CUTYAIIUH)
YpaBHeHus u 15 KBanparnoe ypaBHeHue. | Pacnmo3naBarh KBaJpaTHbIE
HepaBeHCTBA. Henonnoe KBaJIpaTHOE | ypPaBHEHHUSI.
KBagparubie ypaBHeHue. Gopmyna kopHeil | 3anuchIBaTh bopmyay KOpHEM
yYpPaBHeHHS KBaJPaTHOTO ypaBHEHHUS. | KBaIpaTHOTO  ypaBHEHUS;  pellaTh
Teopema Buera. KBaJpaTHbI¢ YPABHEHUs] — IIOJIHbBIC U
Pemenue YpaBHEHUH, | HETIOJIHBIE.
cBoIAIIMXCS K KBagpaTHbIM. | [IpoBoauth npocreiuue
[Tpocreitmue IpoOHO- | ucesieIoBaHUSA KBaJIpaTHBIX
palMOHAJIbHbIE YPABHEHUS. ypaBHEHUH.
Pemenne TexcToBbIX 3amau c | Pemath ypaBHeHHsl, CBOJSIIMECS K
MTOMOIIIBIO KBaJPAaTHBIX | KBaIPATHBIM, c MOMOIIbIO
ypaBHEHUH. npeoOpa3oBaHUA u 3aMEHOM
IIEPEMEHHOM.
Habaonarts 1 aHAIM3MpPOBATH CBS3b
MEXIy KOpHSAMH U K03 UIIHEHTaMHU
KBaJIPAaTHOT'O YPaBHEHUSI.
®opmyaupoBath TeopeMy Buera, a
TaKXe 00paTHYIO -Te€OpeMy, IPHUMEHSTh
9TH TEOPEMBI JIJIsl pelIeHHs 3a1a4.
Pemartnb TeKCTOBbIE 3ajaa4mn
anredpanyeckum crocoboM:
MEPEXOAUTh OT CJIOBECHOM
(bOpMyIUPOBKH  YCIIOBUSL 3aJauyd K
anreOpanyeckon MOJIENN nyTéM
COCTaBJICHUS  YpaBHEHHMs,  pellaTh
COCTaBJICHHOE YpaBHEHUE;
HUHTEPIPETUPOBATH PE3yibTar.
3HAKOMUTBLCSI ¢ UCTOPHEN pa3BUTHUA
anreopsol.
YpaBHeHusi u 13 Jluneiinoe  ypaBHeHue ¢ | Pacmo3HaBaTh JMHEHHbBIE YPAaBHEHUS C
HepaBeHCTBA. JIBYMsI TIE€PEMEHHBIMH, €r0 | ABYMS EPEMEHHBIMHU.
Cucrembl rpaduk, mpumepsl pemieHus | CTpouTs rpaduxu JTUHEHHBIX
YpPaBHEeHU YpaBHEHUH B LIEJIBIX YUCTIAX. YpaBHEHUH, B TOM YHUCJIE HCHOJb3YH

Pemmenue CUCTEM JBYX
JUHEWHBIX  ypaBHEHUU  C
JBYMSI MepEMEHHBIMHU.

[Tpumepel pemeHuss cucTeM
HEJIMHEHHBIX YPaBHEHHUU C
JBYMsI IEPEMEHHBIMU.

I'paduueckas uHTEpIIpETAIUS

uudpoBbie pecypchbl.

Paznuuartsp napasuieNibHble u
NepeceKaImecs: MmpsMble 10  HX
YpaBHEHUSM.

Pemiate cucremsl JByX JIMHEHHBIX
YPaBHEHHH C JABYMs II€pEMEHHBIMU
IIOICTAHOBKOM U CIIOKECHUEM.




ypaBHEHUS c JBYMSI
MEPEMEHHBIMH M CHUCTEM
JUHEMHBIX  YpaBHEHUU  C

JIBYMsI TI€PEMEHHBIMHU.
Pemmennie TeKCTOBBIX 3ajad C
MOMOIIIBIO CUCTEM
ypaBHEHUU.

Pemate npocreiimue
KOTOPBIX OJHO W3
ABIISIETCS] JINHEUHBIM.
IMpuBoauTh rpaguuyeckyro
HHTEPNPETANNI0 PELICHUS YpaBHEHUS
C JIByMsS TIEPEMEHHBIMH M CHCTEM
YpaBHEHUH C ABYMs IEPEMEHHBIMH.
Pemartnb TeKCTOBbBIE 3agauu
anreOpanvyecKuM criocooom

CUCTEMBI, B
YpPaBHEHUN HE

YpaBHeHusi u 12 YucnoBble HepaBeHCTBA U UX | DOPMYJIMPOBATH CBOMCTBA YHCIIOBBIX
HepaBeHCTBA. CBOIICTBa. HEPaBEHCTB, WJUIIOCTPUPOBaTh HMX Ha
HepaBencrBa HepaBenctBo C OJHOM | KOOPJIMHATHOW TPSIMOM, HAOKa3bIBATH
[IEPEMEHHOM. Jlunelinple | anreOpanveckH.
HEpaBEHCTBA c onHoil | [IpumMeHATH CBOICTBA HEPABEHCTB B
MEPEMEHHON M HX pElIeHWE. | X0Je  peleHus  3agady. Pemarts
Cucremsl JUHEUHBIX | IMHEWHbIE HEpPAaBEHCTBA C  OJIHOM
HEPaBEHCTB c OJIHOH | mepeMeHHON, H300paXkaThb pEUICHUE
MEPEMEHHOI U UX pelIeHHE. HEPAaBEHCTBA HA YHCIIOBOU MPSIMOM.
N3o0pakeHune peuienus | Pemarnb CHUCTEMBI JIMHEMHBIX
JMHENHOr0 HEpaBEHCTBA M MX | HEPABEHCTB, H300pa)kaThb  peElIEHUE
CUCTEM Ha YHCIIOBOW MPSIMON. | CUCTEMbl HEpPaBEHCTB Ha YHCIOBOM
IPSIMOA.
DyHKIHH. 5 [onsarune ¢ynxnuu. OGnacts | Ucnonb3oBaTh (GYHKIMOHATIBHYIO
)CHOBHbIE MIOHATHS ONpEACIeHUs M MHOXXECTBO | TEPMHHOJIOTHIO U CUMBOJIUKY.
3HayeHndd GpyHKuu. CriocoObl | BeiuMeasiTh  3HavYeHusi  QyHKIMIA,
3a1aHus QYHKIIHA. 3a/TaHHBIX dbopmynamu (mpu
I'papux Pynxmumn. CpolicTBa | HEOOXOIUMOCTH HCII0JIb30BATh
GyHKIIMM, WX OTOOpaKEHHE | KAIbKYISATOP); COCTABJATH TaOJIMIbI
Ha rpaduke 3HaYeHu i QyHKINH.
Crpoutrp 1o TOYKaM rpaduku
GyHKINHA.
OnuceiBaTh cBOWCTBA (QYHKIIUM Ha
OCHOBE eé rpadu4ecKkoro
MpeICTaBICHHUS.
HUcnoab3oBarh (G YHKITMOHATLHYIO
TEePMHMHOJIOTHIO H CUMBOJIHKY.
HccaenoBarb mnpumepsl TpaduKoB,
OTpPaXXKAIOIIUX peaJbHbIE MPOLECCH U
aprneHus.  [IpuBoauTh  mpuMepsbI
MPOLECCOB M SIBJCHUN C 3aJaHHBIMHU
CBOMCTBaMH.
Hcnonb3oBath KOMIIbIOTEPHbIE
NPOrpaMmblI TUIS MOCTPOCHHUS
rpaduKoB (QYHKIUH M WU3Yy4EHHUS HX
CBOMCTB
DYyHKIUH. 9 Yrenue u noctpoeHue | Haxogqurs ¢ mnomompblo rpaduka
ucia0BbIe PYHKINH rpadukoB byHKIMH. | QyHKIMM ~~ 3HAYCHWE ~ OJHOW U3
[Tpumepsr rpaduKoB | paccMaTpUBaEMbIX BEJIMYMH o
byHKINH, OTPKAIIIKX | 3HAYEHHUIO Jpyro. B  HECIOXHBIX
pealibHbIE MPOIIECCHI. CIIydasx BbIPAKATH dhopmy.toii
OyHKIWH, ONKCBIBAIOUIUE | 3aBUCUMOCThH
PSIMYIO u oOpaTHylo | Mexay BenuunHamu. OnuchIBATH
MPOMOPLUOHAIIbHBIE XapakTep U3MEHEHUsS! OJITHOM BEIMYMHBI

3aBHCUMOCTH, UX IpaduKu.
I'padux byakmmm y = x2.
OyHKIMK y = X2, y = X3,y =
\x, y = | x |; rpadpuueckoe

B 3aBHCUMOCTHU OT U3MEHEHUS JPYrou.

Pacno3naBaTth  BHIBI  H3y4aeMbIX
GyHKINHA. IMoka3piBaThH
CXeMaTHYeCKH HIOJIO)KEHHE Ha

KOOPJMHATHON TUIOCKOCTH TpaduKOB




pelienue YPaBHEHUH u
CHUCTEM ypaBHEHUH.

DYHKIWMI BUIa: Yy = X2, y = X3,y = VX, y
=|x].

Hcnoan3oBarh ¢yHKUHOHANBLHO-
rpaduyeckne mnpeacTaBJeHUS A
peUIeHus U UCCIEA0BAHNS YPABHEHUM U
CHUCTEM YpaBHEHUH.

IIpuMmensTe nudposBbie pecypebl s
MOCTPOEHUS rPaduKOB (PYHKITHIA.

IToBTOpEeHue n 6 [ToBTOpEHUNE OCHOBHBIX | BbIOMpaTh, NPUMEHATH, OLEHUBATH
0000meHune MOHATUN U METOJIOB KYypCOB 7 | CIIOCOOBI CpaBHEHUS 4yucell,
U 8 KiaccoB, 0000IIeHNE | BEIYMCICHUH, npeoOpa3oBaHuit
3HAHUM. BBIPAXKEHUM, PEIICHUS] YpaBHEHHUIA.
OcyuecTBasaTb CAMOKOHTPOJIb
BBITIOJIHSIEMBIX JEeNCTBUN u
CaMOIIPOBEPKY pe3ynbrarta
BBIYUCIICHUH, npeoOpa3oBaHM,
noctpoeHuid. Pemars 3agaum 3
peajibHOM »KU3HU, IPUMEHATH
MaTeMaTUYeCKUE 3HAHUS JUIsl PEeLICHUS
3a/1a4 U3 IpyruX NpeIMETOB.
Pemartnb TeKCTOBbIE 3aja4m,
CpaBHMBATh, BbBIOMPATh  CHOCOOBI
pelIeHus 3a/1a4un
NUTOI'O: 1024
9 kJacc
Yuciaau 9 PaunonansHbie yucia, | PazBuBaTh npeacraBiieHUus1 O YHCIIaX:
BbIYMCJICHUS. MppalOHAIbHBIC YHUCIa, | OT MHOXKECTBA HATYPAJIBbHBIX YUCEN J10
JlelicTBUTEIbHBIE KOHEUHbIE U OECKOHEYHBIC | MHOXKECTBA JIEUCTBUTEIIbLHBIX YHCEIL.
yHciaa JIECATUYHBIE npo6u. | O3BHAKOMHUTBCHA C  BO3MOXXHOCTBIO
MHOK€ECTBO NEWCTBUTENBHBIX | IPEACTABICHUS JEWCTBUTEIBLHOTO
YHUCEJT, NEHCTBUTENBHBIE | YUCIA KaK OECKOHEUHOH JecSITUYHON
yucaa  Kak ~ OECKOHEYHbIe | [poOW,  NMPUMEHSITh  JIECATHYHBIC
JecsTHUHbIe apoou. B3aumuo | mpubmmkeHus palMOHAIBHBIX u
OJIHO3HAYHOE  COOTBETCTBUE | UPPALMOHAIBHBIX YHCEN.
MEXAY MHOkecTBOM | M300paxkarh /eMCTBUTENbHBIE YHCIIA
JEHCTBUTENIBHBIX ~ YHCEI M | TOYKaMU KOOPJIMHATHOM IPSIMOM.
MHOECTBOM TOYEK | 3anMCchIBATD, CPaBHHMBATh "
KOOPJIMHATHOMU IIPSIMOM. yHopsaa04uBaTh JEHUCTBUTEIIbHBIC
CpaBHeHHE JEHCTBUTENBHBIX | YHCTA.
qucell, apupmeTnueckue | BbImOJHATH, coueTas YCTHbIE U
JEUCTBUS C | IUCbMEHHBIE MIPUEMBI,
JICHCTBUTEIILHBIMU YUCIIAMH. | apH(MeTHUYEeCKHUe AeHCTBUSA c
[TpubmmxEénnoe 3HAQUEHHE | pAllMOHAJIBHBIMU YHCIIAMH; HAXOAUTh
BEJIMYUHBI, TOYHOCTH | 3HAUEHMUsI ~ CTENEHEW C  IeJIbIMHU
IpUOIKEHUS. MOKa3aTeIsIMU U KOPHEH; BBIYUCIATH
Oxpyrinenue YHUCEJI. | 3HAYEHUS YNCIIOBBIX BBIPAKEHUM.
[Tpukunaka u ornenka | IloayunTs NpeacTaBjIeHue 0

pEe3yJIbTaTOB BBIYUCICHUI

3HAYMMOCTH JI€HCTBUTEJBHBIX YHCENl B
MPaKTUYECKON JeATETLHOCTH YEIOBEKa.
AHAJIU3UPOBATH U /1€J1aTh BbIBO/BI O
TOYHOCTH MPUOJIKEHUS
JEHCTBUTEIILHOTO YHCIIa TIPU PEIICHUHN
3a7a4. OKpyrasiTh JACHCTBUTEIbHBIE
qHCaa, BBLINOJIHATDH NPUKHIKY
pe3ynbTaTa  BBIUYMCICHUN,  OIEHKY
3HAYCHUH

YUCIIOBBIX BBIPAKCHUN. 3HAKOMMTBHCS




¢ HCTOPHUEll Pa3BUTHs MAaTEMAaTUKH

YpaBHeHus u 14 JIuneiinoe ypaBHeHHE. | OcBanBaTh, 3alOMHMHATH "
HEepPaBEeHCTBA. Pemenue YpaBHEHUH, | IPUMEHATH Trpaduyeckrue MeTObI
‘PaBHEHUS € OHOM CBOISIINXCS K JTMHEHHBIM. IIpU PELIEHUN YpaBHEHUM, HEPABEHCTB
nepeMeHHOM KBanparnoe ypaBHEHUE. | U UX CUCTEM.
Pemenue ypaBHeHUH, | Pacmo3HaBaTth 1ienple W JApOOHBIC
CBOISIIMXCS K KBaJIpaTHBIM. | YypaBHEHHSI.
bukBanpaTHbie ypaBHEHUS. Pemars JuHeiiHble W KBajJpaTHbIE
[Tpumepsr pelieHus: | ypaBHeHUsl, YPAaBHEHUS, CBOSIINECS K
ypaBHEHUU TpeTbeit U | HUM, MpOCTEUIINE JIpOOHO-
4eTBEPTOU CTEIICHEH | pallMOHAJIbHBIE YPABHEHHS.
pazioxeHueMm Ha MHOkuUTenu. | [Ipensarats  BO3MOXHBIE — CHOCOOBI
Pemienne JIpOOHO- | pelleHns TEKCTOBBIX 3a/1a4, 00CYKIATh
palMoOHaIbHBIX YPAaBHEHUM. X M pemiaTb TEKCTOBbIE 3a/Jauu
Pemenne TEKCTOBBIX 3a7ad | pa3HBIMU CIIOCOOAMH.
anredpandeckuM MEeTOIOM. 3HAKOMHTBCSI ¢ HCTOPHENl pa3BUTHSA
MaTEeMaTUKHU
YpaBHeHusi u 14 VYpaBHeHue c nByMs | OcBauBaTh W NPUMEHSATb TTPUEMBI
HEpPaBeHCTBA. MEPEMEHHBIMH U €r0 TpaduK. | PeHICHUS CHUCTEMBI JABYX JUHEHHBIX
Cucrembl Cucrema JAByX JIMHEWHBIX | YDaBHEHHMI C ABYMsS NEPEMEHHBIMH U
YpPaBHEeHUM ypaBHEHUU c JBYMsI | CHCTEMBI JIByX YPaBHEHUW, B KOTOPBIX
NEPEMEHHBIMU U €€ pEIICHHE. | OMHO  ypaBHEHHE  HE  SBIISIETCS
Pemenne CUCTEM JBYX | JIMHEHHBIM.
YpaBHEHUH, OJTHO U3 KOTOpbIX | Mcnmosib3oBaTh (byHKIIMOHATIBHO-
JUHEWHOE, a JIPyroe — BTOPOH | rpadUuecKkue  MPEACTABICHUS  JUIS
CTEIEHHU. pelIeHns U UCCJIeI0BAHNS YPaBHEHUN
I'padmueckass wHTEpPHpETAIUS | U CHCTEM.
CUCTEMBI YPABHEHMU C IBYMsS | AHAJM3UPOBATHL  TeKCTHI  3aaay,
NepeMEHHBIMHU. Pemrenue | pemathb ux areOpanvecKum
TEKCTOBBIX 3a/a4 | cmocoOOM: MepPeXoAUTh OT CIIOBECHOM
anredpanvaecKkum (GOPMYIUPOBKU  YCIIOBUS 3aJaddl K
crocobomM anredpandeckoi MOJEIH NyTéM
COCTAaBJICHUS CHUCTEMBl  YpaBHEHUI;
pemiaTb  COCTaBJICHHYH)  CHCTEMY
ypaBHEHU; HHTEPNPETHPOBATH
pe3ynbTar.
3HAKOMUTBLCSI C MCTOPUEN pPa3BUTHS
MaTEeMaTUKHU
YpaBHeHus u 16 Yucnosslie Yurarh, 3anucbiBaTh, MOHUMATD,
HepaBeHCTBA. HEpaBEHCTBA U UX HHTEPNPETHPOBATH HEPaBEHCTBA;
HepaBencrBa CBOIICTBa. UCII0JIb30BaTh CUMBOJIMKY u
JIunelinbie TEPMHUHOJIOTHIO.
HEpaBEHCTBA Boinoanars npeodpazoBaHus
C OJIHOM IIEpEMEHHOMN HEPaBEHCTB, HCNO0Jb30BATH TUTSL
U UX pelIeHue. npeoOpa3oBaHMsl CBOMCTBA YMCIOBBIX
Cuctembl TUHEHHBIX HEPaBEHCTB.
HEPABEHCTB C OJHOM Pacno3naBarnb JINHEHBIE 51
MEPEMEHHOMN U UX KBaJpaTHbIE HEPABEHCTBA.
peleHue. Pemiate  JMHEHHBIE  HEPaBEHCTBA,
KBagpatHbie CHUCTEMbl  JIMHEWHBIX  HEPaBEHCTB,
HEpaBEHCTBA U UX CHUCTEMBbl HEPaBEHCTB, BKIIFOUAIOIINX
peLIeHHeE. KBaJIpaTHOE HEPABEHCTBO, U pEILIaTh
['padmyeckas UX; 00CYKIaTh MOJyYECHHbIE PEILICHHUS.
WHTEpIpeTaIus HN300paxkarh pelieHre HEpaBEHCTBA U

HEPaBEHCTB U CUCTEM
HEPaBEHCTB C JIByMs
[EPEMEHHBIMU

CUCTCMbI HCPABCHCTB Ha YHCI0BOM
Hp;IMOfI, 3alucCbiBaTh pCIICHHUEC C
IIOMOIIIBXO CMMBOJIOB.

Pemarnb KBaJApaTHBIC  HCPABCHCTBA,




UCIIONB3YsI rpaduyeckue
NIPE/ICTaBICHHUS.
OcBauBathb u NPUMEHSATH
HEPABEHCTBA TMPH PEIICHUH Pa3THYHBIX
3a7a4, B TOM 4YHCJIE MPAKTHKO-
OpPUEHTUPOBAHHBIX
DyHKIUH 16 KBagparnunas Pacno3HaBare BHABI  HM3Yy4aeMbIX
byHKIMS, €€ TpaduK U bYHKIINIH; WLTIOCTPUPOBATH
cpoiictpa. [Tapaboua, cXeMaTH4eCKH, 00bSICHATDH
KOOPJMHATHI BEPIITUHBI pacrojoXeHue Ha  KOOpAMHATHOMN
napaboiibl, OCh CHMMETPHUH | IJIOCKOCTH rpadukoB (YHKIUI BUIA:
napaboIbl. _k
I'padukyu GyHKIMIA: y=he,y=hke+b,” " x,y=x2,
y = kx, y=x3,y=\/x,y=|x|B
& 3aBUCUMOCTH oT 3HAYCHUI
y=hkx+b, ¥ ¥ KOX((PHUIMEHTOB; ONUCHIBATh HX
y=x2, CBOMCTBA.
y=x3, Pacno3HaBarth KBaJIpAaTUYIHYIO
y= x, byHKIHIO 110 Popmyite.
y=|x]| IpuBoauts npUMepbI
KBaJIpaTUUHBIX 3aBUCUMOCTEH U3
peanbHOM JKH3HH, busukwy,
TE€OMETPHH.
BoisiBaSITH " 00001aTh
0COOEHHOCTH rpaduka
KBaJpaTUIHON (PYHKIUHU y = ax2 +
bx + c.
Crpourtsb U n300paxarpb
cXeMaTH4eCKH rpaduku
KBJIpATHYHBIX (DYHKIINH, 32 JaHHBIX
dbopmynamu Buaa y = ax2, y = ax2 +
g, y=alx+p)2,y=ax2 + bx +c.
AHAJIM3UPOBATL W TNPUMEHSTH
CBOMiCTBA W3YyYCHHBIX (DYHKIHA
JUIS UX TIOCTPOEHUS, B TOM YHCIIE C
MTOMOIIBIO ITU(POBBIX PECYPCOB
YucsoBbie 15 IToHsiTHE YHCIOBOM OcBauBaTh U NPUMEHATH WHICKCHBIE
DCJ1eI0BATEILHOCTH MOCJIEI0BATEIbHOCTH. 0003HaYCHHS, CTPOUThH  peyveBble
3ananue BbICKA3bIBaHUSl C HCIOJIb30BaHUEM
MIOCJIEI0BATEIbHOCTH TEPMHHOJIOTHH, CBSI3aHHON C TIOHATHEM
PEKYypPEHTHOM MOCIeI0BATEIHLHOCTH.
dbopMmyIoit u AHaau3upoBaTh GopMyly n-TO WICHA
dbopMy1oii n-ro useHa. MOCIeI0BAaTEIbHOCTH W
Apudmernueckas u PEKYpPEHTHYIO bopmymy "
reoMeTpHuyecKas BBIYUCATH YJICHBI
IPOrPECCHUH. MIOCJIEIOBATEIBHOCTEH, 3aJJaHHBIX

®opMyIbl N-TO YJIeHa
apudMeTHIecKoi u
reOMETPUUYECKON MPOTPECCUid,
CYMMBI IIEPBHIX N YJICHOB.
N3ob6paxenue YJIEHOB
aprudMeTHIECKOM u
FeOMETPUUYECKON Mporpeccuid
TOYKAMU Ha KOOPAWHATHOWU
MJIOCKOCTH.

JInHeHbIi u
SKCIIOHEHITMABHBIN POCT.
CnoXHbIE TPOLIEHTHI/

3TUMH  (opMyJaMU. Y CTAHABJIMBATH
3aKOHOMEPHOCTbL B IIOCTPOEHUU
IIOCJIEI0BATENBHOCTH, €CJIM BBIIMCAHbI
IIEpBBIE  HECKOJIBKO €€  YJICHOB.
Pacno3snaBath apupmMeTHUYECKyl0 U
TE€OMETPUUECKYI0  IIPOrPEecCHUH  Ipu
pa3HbIX crlocobax 3alaHMus.

Pemarp 3amaun ¢ UCHOJB30BaHUEM
dbopmyI1 n-ro uieHa apupMETHIECKON U
F€OMETPUYECKON IIPOrPECCHM, CYMMBI
IIEPBBIX 71 YWIEHOB.

HN3o00paxarn YJICHBI




MOCJIEZIOBATEIbHOCTY ~ TOYKaMM  Ha
KOOPAWHATHOW INIOCKOCTH.
PacecmarpuBarsb npuMepbI
MPOLECCOB M SABJEHMH U3 PEAIbHOU
YKU3HU, WUTIOCTPUPYIOUINE HW3MEHEHUE
B apu(PMETHYECKOH TPOTPEeCcCUu, B
reOMEeTPHUUYECKOI MIPOTPECCHH;
n300paxarb COOTBETCTBYIOIIME
3aBUCHUMOCTH TpapUveCcKH.

Pematp  3amaum, CBs3aHHBIE C
YHUCIIOBBIMH T1OCJIEJIOBATENLHOCTSIMH, B
TOM YHCJIE 3aJa4id U3 PEAIbHOU >KU3HU
c HCIOJIb30BAaHUEM (G POBBIX
TEXHOJIOTHI  (JIEKTPOHHBIX  TaOJIHII,
rpaguIecKOro KaJbKyasaToOpa u T.I1.).
Pemarpb  3amaun Ha  CIIOXKHBIE
IOPOLEHTh, B TOM YHCJE 3aJaydl U3
peabHOM MPaKTUKHU (c
UCIIOJIb30BaHUEM KaJbKyJIATOPA).
3HAKOMUTBLCSI ¢ UCTOPHUEN pa3BUTHUA
MaTeMaTUKHU

IToBTOpEHUE,
0000mIEeHNeE,
CHCTEeMAaTH3 AU
3HAHMI

18

Yucna " BBIUHCIICHUSA
(3amuce, CpaBHEHHE,
NENCTBUA c

JCHCTBUTEIILHBIMU ~ YUCIIAMH,
YHCIIOBasl MPsIMast; MPOIEHTEHI,
OTHOIIICHHUS, MPOTIOPIIHH;
OKpYyTJIEeHUE, TpHOIIKEHNUE,
OIIEHKA; PEIICHUE TEKCTOBBIX
3a1a4y apu(MeTHIECKUM
crocoOom).

Anrebpanueckue BBIPAKEHUS
(mpeobpazoBaHue
anreOpanyecKnX BbIpaXEHUH,
JIOMTyCTUMBIC 3HAUCHUS).

OyHKINH (moctpoenue,
CBOMCTBa M3YYEHHBIX
GyHKIUH; rpadudeckoe

pellleHre YpaBHEHUH U HX
CUCTEM)

OnepupoBarsb NOHATHSIMM:
MHOX€ECTBO, ITOJIMHOKECTBO, OIEPaLuU
HaJ MHOJECTBaMH; HCIOJb30BaTh
rpagpudeckoe IpecTaBIeHNe
MHOKECTB JUIsl OIMCAHUS pPEabHBIX
IPOLIECCOB U SIBJICHUH, MPU pEIICHUU
3aJa4 U3 APYrux y4eOHBIX MPEIMETOB.
AKTYyaIu3MpoBaTh TEPMHUHOJIOTHIO U
OCHOBHbIE /eliCTBHUS, CBfI3aHHbIE €
YHCJIAMH: HaTypajibHOE YHCIIO,
OpOCTOE M COCTaBHOE  4YHCIA,
JIeTUMOCTh HaTypaJIbHbIX

yHucelsl, MPU3HAKU JAEITUMOCTH, LEJI0e
YHCII0, MOJAYJIb YHUCIIA, OOBIKHOBEHHAs
U JecsATHYHas JpoOH, CTaHAapTHBIN
BUJ qucia, apupMeTHYeCKHi
KBaJIPaTHBIN KOPEHb.

BepinoiHATL AeHCTBHS, CPABHMBATh

U yHOpSiA04YHUBaTh 4ucIIa,
IIPEJCTaBIIATh YNCIA Ha KOOPAUHATHON
IPSIMOH, OKpYIIIATh 4yucna;

BBINOJIHATh NPHUKHAKY M OLIEHKY
pe3yJibTaTa BBIYMCIICHUI.

Pemartn TEKCTOBLIE 3a1a4M
apu(METHIECKUM CITIOCOOOM.
Pemarr, mnpakTHyeckue  3agaum,

coJiep Kaliue MPOICHTHI, JOJIM, YacTH,
BBIpAXKAIOIINEe 3aBHUCHMOCTH: CKOPOCTh

— BpeMs — pacCTosiHMe, IeHa —
KOJIMYECTBO — CTOMMOCThb, OOBEM
paboThI — BpeMs —
POU3BOIUTEILHOCTh TPY/IA.

Pa3ouparp peasbHbIE  KU3HEHHBIC
curyanud, (OpMyJaupoBaTh HUX Ha
SI3BIKE MaTeMaTHKH, HAXOUTh
pelleHre, TPUMEHSST MaTeMaTHUeCKUI
ammapar, HHTEPNPEeTHPOBATH




pe3ynbTar.
OnepupoBaTh MOHATUSIMH: CTCIICHD C
EJIBIM TI0Ka3aTelieM, apu(pMeTHIeCKUi
KBQJIDATHBI ~ KOPEHb,  MHOTOYIJICH,
anredpanveckas 1po0b, TOKIECTBO.

BpINOJIHATL OCHOBHBIE [JeHCTBHA:
BBITMIOJHATE PAcUY€Thl 1O  (opMyJiaMm,
npeoOpa3oBbIBaTh  IEble, JIPOOHO-

panuoHaJIbHbIE BBIPAKECHUS u
BBIPAKECHUS c KOPHSIMH,
peanu30BbIBATh pasioKeHue

MHOTOWJIEHAa Ha MHOXHTEIH, B TOM
yyciae C HCHOJb30BaHUEM (HOpMyI
pa3HOCTM  KBaJpaToB M  KBajpara
CYMMBI U pa3HOCTHU; HAXOJUTh
JIOMTyCTUMBIE 3HAUEHHUS TEePEeMEHHBIX
IS IpoOHO-palMOHATBHBIX
BBIPAKEHUM, KOPHEH.

MoaeaupoBath ¢ IOMOLIBIO (OpMYI
peanbHbIe TIPOLIECCH U SBICHHS
OnepupoBaTb NOHATHAMHU: QYHKLNS,
rpadpuk GyHKOMH, HYIH (YHKIHH,
IPOMEKYTKH 3HAKOIOCTOSIHCTBA,
NPOMEXYTKH BO3pacTaHUs, yOBIBaHUS,
HauOoJIplllee U HAUMEHbIlEe 3HAUYCHUS
byHKINN.

AHAIN3MPOBATH, CPaBHMBATh,
o0cyxxk1aTh CBOICTBa byHKIHH,
CTPOUTD UX TPAPUKH.

OnepupoBaTh MNOHATHAMHU: TIpsSMast
IPONOPLHOHAIBHOCTD, oOparHas
PONOPIMOHATBHOCTB, JTUHEWHas
byHKIMSI, KBagpaTHdHas  (QYyHKIUA,
napaboiia, runepOoua.

HUcnonb3oBarh rpagpuxku JUIst
OTIpEeNIeNIeHUs] CBOWMCTB, MPOIECCOB U
3aBHCUMOCTEH, A pelieHus 3aj1ad u3
Opyrux  y4eOHBIX  TPEIMETOB U
pearsbHOM JKHU3HU; MOJEJHPOBATH C
MOMOIIbIO rpaduKoB peasibHbIe
IPOLIECCH] U SIBJIECHUS.

Beipaxkats opmysiaMu 3aBUCUMOCTH
MEXy BEJIMYMHAMU

HUTOI'O: 102y

UTOroO 3064

Dopmuvl KOHmMponA.

Dopmvl KOHmMPOA 7 Knacc 8 knacc 9 knacc
KonuyecTBo miiaHoBbIX 9 9 8
KOHTPOJIBHBIX paboT
W TOTOBBIX KOHTPOJIBHBIX PabOT 1 1 1

1. IThanupyemvwie pe3yibmamol 0C60eHUA YUeOHO20 npedmema.

Ilpeomemnule pe3ynbTaThl U3YYCHHS NPEeIMETHON 00sacTu "['eomeTpus” TOJKHBI OTpaXaTh:




1) oBimaseHue TEOMETPUUYECKUM S3bIKOM; pa3BUTHE YMEHHs HCIOJIb30BaTh €ro JUil ONMCAaHUS
IPEMETOB OKPY)KAIOLIETO MHpA; pa3BUTHE NPOCTPAHCTBEHHBIX TMPEACTABICHUH, W300pa3sUTEIbHBIX
YMEHUH, HaBBIKOB T€OMETPUUECKUX MTOCTPOCHUN:

OTIepUPOBAHUE MOHATUSAMU: (PUTYpa, TOUKA, OTPE3OK, MpsAMasi, JIyd, JIOMaHasi, yrojl, MHOTOYTOJIbHUK,
TPEYroJbHUK M 4YEThIPEXYroJbHHUK, MPSIMOYIOJIbHUK U KBaJApaT, OKPYKHOCTb U KpYT, MPSIMOYrOJIbHBIN
napaienenurnes, Kyo, map; n300pakeHrne u3y4aeMbIX GUTYp OT PYKH U C TIOMOIIBIO JIMHEHKU U ITUPKYIIS;

BBIIIOJIHEHUE W3MEPEHUs AJUH, PACCTOSHUMN, BEIUYMH YIJIOB C MOMOIIBIO HWHCTPYMEHTOB IS
WU3MEPEHUM JIUIUH U YIJIOB;

2) popMupoBaHHe CUCTEMATUYECKUX 3HAHUI O MJIOCKUX (UTypax U UX CBOWCTBaX, MPeICTABICHHUH
0 TPOCTEHIINX MPOCTPAHCTBEHHBIX TEJax; pa3BUTHE YMEHHH MOICTUPOBAHMS PEATbHBIX CUTYaIlMil Ha
A3bIKE T€OMETPHH, UCCIIEAOBAHMS MOCTPOCHHOW MOJIENH C HUCIOJIb30BAHUEM T'€OMETPUUYECKUX MOHATUH U
TEOpeM, armapara anreOpbl, peleHsi FTeOMETPUIECKUX U IPAKTUIECKUX 3a/1a4:

orepupoBaHue Ha 0a30BOM ypOBHE NOHATUSMM: paBEHCTBO (UTYyp, NapajyIeNbHOCTh H
NEePIEHANKYIISIPHOCTD MPSIMBIX, YTIIBI MEXY TPSIMBIMH, IEPIEHINKYIISP, HAKIOHHAS, TPOCKIHS;
IPOBE/IEHUE 10Ka3aTeIbCTB B TEOMETPHH;

orepupoBaHue Ha 0a30BOM YPOBHE MOHSATHSIMHU: BEKTOpP, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOPA
Ha YHUCII0, KOOPAUHATHI Ha IUNIOCKOCTH;

peleHne 3a1ad Ha HaXxO0X/IEHUEe TEOMETPUIECKUX BETUYMH (UIMHA M PAcCTOSIHWE, BEMYMHA YA,
IUIOIA/b) IO 00pa3liaM MM aJrOpUTMaM.

Harnsignas reomerpust
BoinyckHux Hayuumcs:
1) pacrio3HaBaTh Ha YepTEXKAX, PUCYHKAX, MOJCIISIX U B OKPY)KAIOIIEM MUPE IJIOCKHE U POCTPAHCTBEHHBIE
reoMeTpuyuecKkue GUrypsr;
2) pacrio3HaBaTh pa3BEPTKHU KyOa, MPsIMOYTOJILHOTO Mapajliesienuesa, MPaBIIbHOW MUPaMUIb, IIHITHHAPA
¥ KOHYCa;
3) ompenensTh MO JWHEWHBIM pa3MepaM pa3BEPTKH (UTYpPHI JIMHEHHBIE pa3Mepbl camoil (QUTypel U
Hao00poT;
4) BBIYUCIIATH 00BEM MPSMOYTOJILHOTO Tapaielienue .
BoinyckHuk nomyuum 603MOoHCHOCMb:
5) evruucnamo 00bEMBL NPOCMPAHCMBEHHBIX 2€OMEMPUYECKUX PUSYP, COCMABNIEHHBIX U3 NPAMOY201bHbIX
napanienenuneoos;
6) yenybums u pazeums npeocmasienus 0 NPOCMPaHCMBEEHHbIX 2eOMEeMPULECKUX Pueypax;
7) npumeHnsams nousimue pazeEpmxu 0isk 8bINOIHEHUS NPAKMUYECKUX PACUEMOS.

I'eomeTpuueckue Gpurypsbi

Buinycknux nayuumes:
1) monb30BaThCs SA3BIKOM T'€OMETPUU JJIsS ONMHMCAHHS MPEIMETOB OKPYXKAIOIIET0 MHUpa U MX B3aUMHOTO
PaCTIONIOKCHHSI,
2) pacnio3HaBaTh U M300pakaTh HA YepTekKaX U PUCYHKAX TeOMEeTpHUeCcKre (PUTYpPHI M MX KOH(GUTYpaIIUH;
3) HaxOJWUTh 3HAYCHUS JJIUH JTUHEHHBIX AJIEMEHTOB (UTYP U MX OTHOIIEHUS, TPATyCHYIO Mepy yrioB oT ()
no 180°, mpuMeHssi ompenesieHus, CBOMCTBA M TNMPHU3HAKKA (UTYP M HUX 3JIEMEHTOB, OTHOIICHHS (QHryp
(paBeHCTBO, 1TO100ME, CHUMMETPHH, IIOBOPOT, MapaliebHbIN EPEHOC);
4) omepupoBarTh C Ha4YaJIbHBIMHU MOHATUSMH TPUTOHOMETPHHU W BBITIOJIHATH 3JIEMEHTAPHBIC ONEpallui HaJl
(GYHKITUSIME YTIIOB;
5) pemiats 3aauu Ha JOKA3aTeIbCTBO, OMUPAsSCh HAa W3YYCHHBIC CBOMCTBAa ()UTyp W OTHOIIECHUH MEXKIY
HUMU ¥ IPUMEHSST U3y4EHHBIC METOBI JJOKA3aTeIbCTB;
6) pemarh HECJIOKHBIE 3a/1a9M Ha IMMOCTPOSHUE, PUMEHSISI OCHOBHBIE aJITOPUTMBI TIOCTPOSHHUS C TTOMOIIBIO
UUPKYIIS U JIMHENKU;
7) pemiars MpOCTEHIIKE MNIAHUMETPUUECKHUE 3a]1a4d B IPOCTPAHCTRBE.

Buinycknux nonyyum eozmoorcnocms.
8) osrademv memooamu peutenuss 3a0ay HA BLIYUCTIEHUS U OOKA3AMETLCMBA: MEMOOOM OM NPOMUBHO20,
Memooom nooooust, Memooom nepebopa 8apuanmos u Memooom 2eoOMempuieckux Mecm moyex;
9) npuobpecmu onvim npuMeHeHUs areeoPAUUEcKoeo U MPUSOHOMEMPULECKO20 annapama u uoe
O0BUINCEHUSL NPU PeUUEeHUU 2e0MemPUYeCcKUx 3a0auy,
10) osrademv mpaouyuorHol cxemou peuieHus 3a0ay Ha NOCMPOEHUe ¢ NOMOWbIO YUPKYIS U TUHEUKU:
amanus, nocmpoenue, 00KA3AmMelbCmeo U UCC1e008aHue;



11) nHayuumobcsa pewams 3a0auu HA NOCMPOEHUE MEMOOOM 2EOMEMPUUECKO20 MEeCMA MO4eK U Memooom
noooobus,

12) npuobpecmu onvlm ucciedosanus C60OUCME NIAHUMEMPUYECKUX PUSYP C NOMOWBIO KOMIbIOMEPHBIX
npoSpamMM;

13) npuobpecmu onvim 6vinoaHenus NpPoekmos no memam. «leomempuueckue npeooOpa3oeanus HA
niaockocmuy, «Ilocmpoenue ompeskos no gopmyner.

HN3mepeHue reoMeTpuYeCKUX BeJTUYMH

Buinycknux nayuumces:
1) ucnonp30BaTh CBOWCTBA M3MEPEHHsI JIUTMH, IUIOMAJACH W YIJIOB MPH PEIICHUH 3a7a4 Ha HAXOXKJICHUE
JUTMHBI OTpe3Ka, ATUHBI OKPYKHOCTH, UTHHBI IYTH OKPYKHOCTH, TPaJyCHOM Mephl yIia;
2) BBIYUCTATH JUTUHBI TUHEHHBIX 3JIEMEHTOB (DUTYP M MIX YIIIBI, UCTIONB3YsI (POPMYITBI JUTUHBI OKPYKHOCTH U
JUTMHBI IyTU OKPY>KHOCTH, GOPMYIBI IO QUryp;
3) BBIYUCISATH IUIOMAAH TPEYTOJLHUKOB, MPSMOYTOJIBLHUKOB, MapalIeIorpaMMOB, Tparenuid, KPyroB u
CEKTOpOB;
4) BBIYHCTISITE JNTUHY OKPY)KHOCTH, ITTUHY AYTH OKPYXHOCTH,
5) pewarh 3aJa4M Ha JIOKa3aTeNbCTBO C HCIOJNBb30BAaHUEM (DOPMYIN IJIMHBI OKPYKHOCTH M JJIUHBI JYTH
OKPYKHOCTH, POopMyII TUIoIaaen puryp;
6) pemarh MpakTUYECKHE 3a/1a4l, CBS3aHHBIE C HAXOXKJICHHUEM FeOMETPUUYECKUX BEIMYUH (MCIIONb3YS MpU
HEO0OXOMMOCTH CIPABOYHUKU U TEXHUUECKUE CPEJICTBA).

Buinyckuux nonyuum 8ozmoxcnocmu:
7) viuuciams niowjaou gueyp, COCmagieHHbX U3 08yX Uiy 6oiee NpsAMoy20IbHUKOS, NAPALIeN0SPAMMOS,
Mpey2oibHUKO8, Kpyea U CeKmopa,
8)  ewiuuciamb  nAOWAOU  MHO20Y20NbHUKOS,  UCHONL3YSL  OMHOUWIeHUS — PABHOBETUKOCMU U
PABHOCOCMABIEHHOCTU
9) npuobpecmu onvim npumeHeHus aneeoPAUUECKO20 U MPUSOHOMEMPUUECKO20 annapama u uoeu
08UIICEHUS. NPU peuleHUY 3a0ay Ha 8bIYUCIeHUe NI0WAdell MHO20)201bHUKOS.

Koopaunarsi

Buinycknux nayuumes:
1) BBIUKCIIATH JUTMHY OTPE3Ka IO KOOPAMHATAM €0 KOHIIOB; BBIYUCIIATH KOOPIUHATHI CEPEAMHBI OTPE3Ka;
2) UCTIONTB30BaTh KOOPAWHATHBINA METOJ JUISl U3YYCHHUS CBOMCTB MPSMBIX U OKPYKHOCTEH.

Buinycknux nonyuum 603moxcnocmn:
3) osnademsv KOOPOUHAMHBIM MEMOOOM PeuleHUs 3a0ad Ha 8blYUCTEeHUe U OOKA3AMENbCMBO,
4) npuobpecmu onvim UCHOIL30BAHUS KOMABLIOMEPHLIX NPOSPAMM OJisl AHAAU3A HYACMHBIX CAYYaes
B3AUMHO20 PACHOLONCEHUSL OKPYICHOCEN U NPAMBIX,
5) npuobpecmu onvim 6wbInOAHEHUsT NPOeKmos Ha memy «llpumenenue KOOPOUHAMHO20 Memooa npu
peutenuy 3a0ay Ha BbIYUCTIEHUE U OOKA3AMENbCMBO ).

BekTopsl
Buinycknux nayuumcs:
1) omepupoBarh ¢ BEKTOpaMH: HAXOIUTh CYMMY M Pa3HOCTH JBYX BEKTOPOB, 3aJaHHBIX T'€OMETPUUYECKH,
HaXOJWTh BEKTOP, PABHBIN MPOU3BEICHHUIO 33JJAaHHOTO BEKTOPA HA YUCIIO;
2) HaXOAWTH JJIS BEKTOPOB, 33JaHHBIX KOOPIWHATAMU: JTTUHY BEKTOpa, KOOPAWHATHI CyMMBI U Pa3HOCTH
JIBYX W 0OJiee BEKTOPOB, KOOPJIWHATHI MPOU3BEACHHS BEKTOpa HA YHCIIO, IPUMEHSS TTPU HEOOXOIUMOCTH
COUETaTENIbHBIN, IEPEMECTUTEIBHBINA U PACIIPEACIUTEIbHBINA 3aKOHBI;
3) BBIUMCIATH CKAJSIPHOE IMPOM3BEICHHWE BEKTOPOB, HAXOAWTh YTOJ MEXIY BEKTOpPaMH, YCTaHABIWBATh
MEPICHIUKYISIPHOCTD TIPSIMBIX.
Buinycknux nonyuum 603modicHocmy:
4) oenademsb 8eKMOPHLIM MEeMOOOM O/ peuleHus 3a0ad Ha 8blYUCTeHUe U O0KA3amelbCmBE0,
5) npuobpecmu onvim 6vinoIHeHUs NPOEKMOo8 Ha memy «lIpumenenue 6eKmopHoco Memooa npu peueHuu
34044 Ha 8bIYUCTEHUE U OOKA3AMENbCMBO ).

IIporpamma obecriednBaeT [JOCTIDKCHHE CIIEAYIOUIMX pE3YJAbTaToB OCBOCHUS 00pa30BaTebHON
POrpaMMbI OCHOBHOTO 00IIEro 00pa30BaHMsL:
JIUYHOCHbLE:
1) ¢opmHupoBaHHE OTBETCTBEHHOT'O OTHOIIECHUS K YYCHHIO, TOTOBHOCTh U CITIOCOOHOCTH OOYYaIOLINXCS K

CaMOpa3BUTHIO W C€aMOOOpPAa30BaHWIO HA OCHOBE MOTHBAIMM K OOYYEHHIO W TIO3HAHUWIO, BEIOODPY



nanpHelmero oopa3zoBanus Ha 0a3e OPUEHTHPOBKH B MUpe Hpodeccuii U mpodecCnoHaIbHBIX MPEeIo-
YTEHHH, OCO3HAHHOMY IIOCTPOCHUIO HWHIUBHIyaIbHOH 00pa3oBaTeNbHOW TPAaeKTOPUM C  Y4ETOM
YCTOWYMBBIX ITO3HABATEIBLHBIX HHTEPECOB;

2) ¢opMUPOBaHUE IETOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKH U OOIECTBEHHOM MPAKTUKU;

3) ¢opmupoBaHWE KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B OOIIEHWM U COTPYAHHUYECTBE CO
CBEpCTHHKAMH, CTapIIMMH W MIAAMIUMH, B 00pa3oBaTelIbHOH, OOLIECTBEHHO TOJE3HOH, YydeOHO-
UCCIIEI0BATEIbCKON, TBOPUECKON U IPYTUX BUAAX JESTEIbHOCTH;

4)  yMEHHE SICHO, TOYHO, TPaMOTHO M3Jararb CBOM MBICIM B YCTHOW M IMCBMEHHON pEYM, IIOHUMATh
CMBICJI ITIOCTaBJICHHOM 3aJ]a4M, BICTPAauBaTh apI'yMEHTALUIO, IPUBOJAUTH IIPUMEPBI U KOHTPIIPUMEPHI;

5) TpencTaBICHHWE O MATEMaTHYECKOW Hayke Kak cdepe 4YelOBEYeCKOW AeATeNbHOCTH, 00 JTamax eé
pasBuTuUA, O €€ 3HaUMMOCTHU AJId pa3BUTUA HUBUIIM3AlUH,

6) KPUTHUYHOCTH MBIIIJICHUA, YMCHUC PACIIO3HABATH JIOTUYCCKHU HCKOPPCKTHLIC BBICKA3BIBAHUS, OTIINYATh
THIIOTE3Y OT (aKTa;

7) eraTI/IBHOCTB MBIIIJICHUA, HHUIIMATHUBA, HAXOAYUBOCTh, aKTUBHOCTb HpI/I peHIeHI/II/I aJIFe6p3,I/I‘~I€CKI/IX
3a/1a4;

8) yMeHHe KOHTPOJIHUPOBATH MPOLIECC M Pe3yNbTaT yueOHONH MaTeMaTUYECKOM IeATENbHOCTH;

9) cmocoOHOCTh K SMOIIMOHATHLHOMY BOCHPHUATHIO MaTeMAaTUYECKUX OOBEKTOB, 3a/ad, pEeHICHHH,
paccyxaeHU.

MemanpedMemele:
1) YMCHHEC CaMOCTOATCIBbHO INNIAHUPOBATHL AJIBTCPHATUBHBLIC IIYTHU OJOCTHUIKCHUA ueneﬁ, OCO3HAaHHO

BBIOMpATh Hanbosee 3G HEeKTUBHBIE CIIOCOOBI PEIICHHS YYeOHBIX U TTO3HABATEIbHBIX 33724,

2) yMEHHE OCYIIECTBIISITh KOHTPOIIb M0 Pe3yJbTaTy U MO CHocoOy AeHCTBHS Ha YPOBHE MPOU3BOIBHOTO
BHUMAaHUs U BHOCUTh HEOOXOMMbIE KOPPEKTHBBI;

3) yMeHHE aJ[eKBaTHO OIICHMBATh MPABWILHOCTh WM OMIMOOYHOCTHh BBIMOJHEHHS y4eOHOU 3amaum, e
00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIC BOBMOYKHOCTH €€ pelIeHNs;

4) 0CO3HAaHHOE BIIAJICHUE JIOTHUECKUMH JICHCTBUSMHU ONpEACICHHUS MOHATHH, 0000IIEeHNs, YCTaHOBIICHUS
aHaJIOTHH, Kiaccu()UKALMU Ha OCHOBE CaMOCTOSITEIbHOIO BBIOOPa OCHOBAaHHUM U KPUTEPHUEB, YCTAHOBJICHHUS
POJIOBUIOBBIX CBS3EH;

5) YMCHHUEC YCTAaHABJIUMBATH MPUYUHHO-CICACTBCHHLIC CBA3HW; CTPOUTH JIOTUYCCKOC PACCYKICHUC,
YMO3aKJIIOYCHUC (I/IH,I[YKTI/IBHoe, JACAYKTUBHOC U 110 aHaJ'IOFI/II/I) " BBIBOJbI,

6) yMEHHE CO3/laBaTh, MPUMEHSITHh M MPEe0OpPa30BBIBATh 3HAKOBO- CHMBOJHMYECKHE CPEICTBA, MOJCIH U
CXEMBI JIJIsl pelIeHHs YIeOHbBIX U TTO3HABATEIIbHBIX 33]1aY;

7) yMEHHME OpraHH30BBIBATH y4EOHOE COTPYAHHUYECTBO U COBMECTHYIO JEATEIbHOCTh C YUHUTEIEM U
CBEPCTHHKAMHM: OIPENENSATh LEeNH, pacrpenesneHue QyHKIUNA U poJjiell y4acTHUKOB, B3aUMOJICHCTBHE U
obmue crocoObl padoThl; yMEHHE paldoTaTh B TPYIIE: HAXOAUTH OOIIEE PEIICHHE U pa3pelaTh
KOH(IMKTHI HA OCHOBE COIJIACOBAHUS MO3UIUHM M yuéTa MHTEPECOB; CIyllaTh NapTHEPA; GOpMyIHUpOBaTh,
apryMeHTHPOBATh U OTCTauBaTh CBOE MHEHUE;



8) dopmmpoBaHMe U pa3BUTHE YYEOHOW H OOIICMIOJIE30BATEIHLCKONH KOMIIETEHTHOCTH B O0JIacTH
UCTIOJIb30BaHUsT HH()OPMAITMOHHO-KOMMYHHKAIIMOHHBIX TexHoJorui (MKT-komneTeHTHOCTH);

9) nmepBoHauanbHbIE MpEACTaBICHU 00 MJESX U O METOJaX MaTeMAaTUKU Kak 00 YHMBEPCAJIbHOM S3bIKE
HayKU U TEXHUKH, O CPEICTBE MOJACINPOBAHUS ABJICHUI U MPOLECCOB;
10) yMeHWe BHIETh MAaTEMAaTHYECKYIO0 3a7adyy B KOHTEKCT€ NPOOJEMHON CHUTyallul B JIPYTHUX

JUCLUIIIINHAX, B OKPYXKaIOLEeH KU3HH;

11) ymMeHHe HaxOAWTh B pPAa3IMYHBIX HCTOYHMKAX HWHPOPMALHUIO, HEOOXOMUMYIO Uil PEIICHHS
MaTeMaTHYECKUX TMpOOJIeM, W TPEACTABIATh €€ B MOHATHOW (popMe; MpUHUMATH pEIIeHHE B YCIOBHUSX
HETIOJTHOM 1 M30BITOYHOM, TOUHOW M BEPOATHOCTHON MH(OPMALINY;

12) yMeHue MOHMMaTh M HCIOJb30BAaTh MAaTeMAaTUYECKUE CPEACTBA HAIISJHOCTU (PUCYHKH, YEPTEKH,
CXEMBI U JIp.) AJIs WUTIOCTPaLK, HHTEPIIPETAllMY, apTyMEHTaLUN;

13) yMmMeHue BBIIBUTATh THUIIOTE3Bl NPU PEIICHWH YYEOHBIX 337a4 M IMOHMMAaTh HEOOXOTUMOCTh HX
IIPOBEPKHU;

14) yMeHHE NPUMEHITb HWHJIYKTUBHBIE U JENYKTHUBHBIE CIIOCOOBI pacCyKICHHWH, BHUIETh DPA3IUYHBIC
CTpaTEeTHH PELICHUS 3a/1a4;

15) IMOHUMAHUE CYIMHOCTHU aJIT'OPUTMHUYCCKUX HpeI[l'II/IcaHI/Iﬁ U YMCHHUC HeﬁCTBOBaTL B COOTBCTCTBHHU C
MNPEAJIOKCHHBIM aJITOPUTMOM;

16) YMCHHEC CaMOCTOATCIIbHO CTAaBUTH ILICJIH, BBI6I/IpaTI> U CO3daBaThb aJITOPUTMBbI IJIs1 PCIICHUSA y‘le6HI>IX
MAaTEMATUYCCKHUX HpO6J’I€M;

17) YMCHHUC IINIAHUPOBATbL MW OCYIICCTBIIATL ACATCIIBHOCTb, HAIIPABJICHHYIO Ha PpCIICHUC 3aJaq
HCCIICAOBATCIILCKOI'O XapaKTEpa,

npeomemmole.
1) oBmageHue 0A30BBIM MOHSATHHHBIM aIapaToOM MO OCHOBHBIM pa3J/ieiiaM COJICPKaHWUsI, MPEICTaBICHUE

00 OCHOBHBIX HN3Yy4aCMbIX ITOHATUAX (‘H/ICJ'IO, TeoOMCTPpUYICCKasd (bI/Irypa) KaK BaXXHEHIITNX MaTeMaTHYECKUX
MOJCIIAX, ITO3BOJIAIONIUX OIMUCBIBATD H U3YUAdTh PCAJIBHBIC ITPOUCCCHI U SABJICHHA,

2) ymeHue paboTaTb C TEOMETPHUYECKMM TEKCTOM (aHAIW3UpOBaTh, U3BIEKATh HEOOXOAUMYIO
nH(}OpPMAIIKIO), TOYHO U TPAMOTHO BBIPaXKaTh CBOM MBICIH B YCTHOM M MUCHMEHHOW pedH C MPUMEHEHHUEM
MaTeMaTUYeCKON TEePMHHOJIOTMM W CHMBOJHYECKH, HCIONb30BaTh pPAa3IMUHbIE S3bIKHW MaTeMaTHKH,
MPOBOIMTH KJIACCU(PUKAIINH, JIOTUYECKHNE 0OOCHOBAHUS, JIOKA3aTeILCTBA MATEMAaTHICCKUX YTBEPIKICHHIA,

3) OBJIAACHUC HABbIKAMHU YCTHBIX, IMCbMCHHBIX, THCTPYMCHTAJIbHBIX BLI‘IHCJI@HHI;'I;

4) oBIaJieHHE TEOMETPUYECKUM SI3bIKOM, YMEHHE WCIIOJIb30BaTh €ro JUisi OMHCAaHUA TMPEIMETOB
OKPYXXAloIlIero MHUpa, pPa3BUTHE TPOCTPAHCTBEHHBIX MPEACTABICHUN W H300pa3UTENbHBIX YMEHHIA,
pUOOpEeTEHNE HABBIKOB TEOMETPUUYECKUX TTOCTPOSHUH;

5) YCBOCHUEC CHCTCMATUYCCKUX 3HaHHUH O TIOCKHX (bI/Il"yan n ux CBOﬁCTBaX, a TaKKC Ha HarisiJHOM
YPOBHE — O HpOCTGfIH.IPIX IMPOCTPAHCTBCHHLIX TCJIaX, YMCHHUC IIPUMCHATH CUCTCMATUYCCKNEC 3HAHUA O HUX
JJIA pCHICHUA TCOMCTPHUUCCKUX U ITPAKTHYCCKUX 3a/1a4;

6) yMeHHe HM3MEpSTh JUIMHBI OTPE3KOB, BEIMYMHBI YTIJIOB, HCIOJIb30BaTh (OPMYIBI ISl HAXOXKIECHUS
NEePUMETPOB, TIOHIaiel U 00BEMOB FEOMETPUUECKUX PUTYD;



7) YMCHUC NPUMCHATL U3YYCHHBIC IOHATHA, PE3YJIbTAThl, MCTOJAbI AJId PCHICHUA 3ada4d IMPAKTUYCCKOI'O
XapakTeépa M 3aJa4 M3 CMCXKHBIX AUCHUINUIMH C HCIIOJBb30BAHUCM IIPpH H606XOI[I/IMOCTI/I CIIPaBOYHBIX
MaTCpHUaJIOB, KAJIBKYJIATOPA, KOMIIBXOTEPA.

2. Cooepotcanue yuedono2o npeomema

7 KJIACC

HauvanbHble noHsaTHs reomerpun. Touka, mpsiMasi, OTPE30K, JIyd. Yroj. Buasl ymios.
BeprukaneHble u cMexHbIe yIibl. buccekrpuca yma. JlomaHas, MHOTIOYTOJIbHUK.
[TapannenbHOCTh U MEPIICHANKYIAPHOCTD MPSAMBIX.

CummMmetrpuunbie ¢urypel. OCHOBHBIE CBOWCTBa oOceBOM cumMmeTpuu. [Ipumepsl
CUMMETPHUU B OKPYKAIOILIEM MHDE.

OCHOBHBIE TTOCTPOEHHS C MOMOIIBID LUPKYAS M JIMHEHKU. TpeyroabHUK. BbicoTa,
MennaHa, OMCCEeKTpUca, MX CBOMCTBA.

PaBHOOEPEHHBIN U PaBHOCTOPOHHUH TpeyroibHUKU. HepaBeHCTBO TpeyrojibHUKA.

CBoilicTBa W NpHU3HAKW paBHOOEAPEHHOro TpeyronbHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa M MNpHU3HAKH NapaulelabHBIX MNpsAMbIX. CymMMa YITIOB TpEyroJbHHUKA.
BremHue yrisl TpeyroiabHUKA.

IIpssMoyronbHbINA TpEyroJbHUK. CBOMCTBO MEAMAHBI ITPSMOYTOJIBHOTO TPEYTOJIBHUKA,
IPOBENEHHOM K TUnoTeHy3e. lIpu3Haku paBeHCTBA MPSMOYIOJBHBIX TPEYTOJIBHUKOB.
[IpsAMOYTOJIBHBIN TPEYTOJIBHUK C YITIOM B 30°.

HepaBencTtBa B reomerpun: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O [JIMHE
JIOMaHOM, TeopeMa 0 OoJbIIeM yIyie U OOJbIIel CTOpOHE TpeyroabHuka. [lepnenaukyssp u
HAaKJIOHHAS.

I'eomeTpuueckoe MeCTO TOYEK. buccekTpuca yrma U CepeIrHHBIN NEPIEHIUKYISP K
OTPE3KY KaK TEOMETPUYECKUE MECTA TOYEK.

OKpy)XHOCTb U KpyI, XOpJa M AUaMETP, UX CBOMCTBA. B3auMHOE pacIonoXeHHE
OKPYXHOCTH U npsimMoi. KacarenpHas u cekymas K OKpy>KHOCTH. OKpYXHOCTb, BOMCAaHHAs
B yroJl. BiimcanHas u onvcaHHasi OKpY>KHOCTH TPEyTOJIbHHKA.

8 KJIACC

YetpipéxyronpHuku. [lapamenorpamm, ero npu3Haku U cBoucTBa. YacTHele Ciaydaun
napajuie’orpaMmMoB  (MPSIMOYTOJIbHUK, pOMO, KBajpar), WX MpPU3HAKHM M CBOWCTBA.
Tpaneuwusi, paBHOOOKas Tpamnerus, e€ cCBocTBa U mpu3Haku. [IpsMoyronpHas Tpamnenus.

Meron ynBoenus meauansl. LlenTpanbHas cummerpusd. Teopema @aneca u Teopema o
IIPONIOPLIHOHAIIBHBIX OTPE3KAX.

CpenHune nuHAM TPEyTroNbHUKA U Tpanenuu. LIeHTp Macc TpeyronbHuKa.

[Tomobue  TpeyrompHUKOB, KOd(duument momobms. IlpusHakum  momoOwus
TpEeyroiabHUKOB. [I[puMeHeHne mogo0us mpy peieHuy MPaKTUIECKUX 3a]1ad.

CpoiictBa miomajaei reomerpudeckux  guryp. Dopmynbl s TUIOHIAAM
TpEyrojibHUKa, MapajenorpamMmma, pomoa u tpanenuu. OTHOIIEHHE MIIOIAAe MOJ0OHBIX
uryp.

Boruucnenue mioniaiei TpeyroabHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIeT4aToi Oymare.



Teopema IIudaropa. [Ipumenenne teopems! [Iudaropa npu pemieHun MpaKTUUYECKUX
3az1a4.

Cunyc, KOCMHYC, TAHTE€HC OCTPOIO yIvla MPSMOYTOJIBHOTO TPEYrojJbHUKa. OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO. Tpuronomerpuueckue GpyHkuuu yrios B 30°, 45° u 60°.

Brnimcannble ¥ EHTpaJIbHbBIE YITIBL, YTOJ MEKYy KACATEIbHOU U XOPAOU. YIIIBI MEXKIY
XOpaMH U CeKyllMMH. BrucaHHble W oOnHMcaHHbIE YETHIPEXYTroJbHUKH. B3anmHoe
pacroJio)keHre NIByX OKpykHOcTel. Kacanue okpyxknocrtei. OOmue KacaTelbHbIE K IBYM
OKPYKHOCTSIM.

9 KITIACC

Cunyc, kocunyc, tanreHc ymioB oT 0 go 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXeCTBO. DOpPMYIbI TPUBEACHHUS.

Pemenue TpeyronpHukoB. Teopema KOCHMHYCOB M TeopeMa CHHYCOB. Perienue
PaKTUYECKUX 3a]1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[TpeobpazoBanue nogodusi. [logodre COOTBETCTBEHHBIX JIIEMEHTOB.

Teopema O HpPOU3BEACHUM OTPE3KOB XOPH, TEOPEMBI O MPOU3BEIECHUU OTPE3KOB
CEKYILINX, TEOpEMa O KBaJIpaTe KacaTeJIbHOM.

BekTtop, nnmuHa (MOAYNb) BEKTOpa, COHANpPAaBICHHBIE BEKTOPbBI, MPOTHUBOMOJIOXKHO
HalpaBJICHHbIE BEKTOPHI, KOJVIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpallMU HAJl
BEKTOpamu. PasiokeHrne BEKTOpa MO JABYM HEKOJUIMHEAapHbIM BekTopaMm. KoopauHaTsl
BekTopa. CKajsipHOE MPOU3BEICHUE BEKTOPOB, NMPUMEHEHUE MJisi HAXOXKIEHUS JUIMH U
YTJIOB.

JlekapToBbl KOOpAWMHATHI HA IUIOCKOCTH. YpaBHEHUS MPSMOM U OKPY)KHOCTH B
KOOpJIMHATAX, IIePEeCcCeUeHUE OKPYKHOCTeM W TpsMbIX. MeTon KOOpAMHAT U €ro
IpUMEHEHUE.

[IpaBunbHbIE MHOTOYTOJIBHUKHU. [[MHA OKpy:XKHOCTH. ['pagycHas u paauaHHas Mepa
yIlia, BBIYMCIIEHUE JUIMH IyT OKpykHOcTer. [limomane kpyra, ceKkTopa, CErMeHTa.

JIBMOKEHUST TUIOCKOCTH W BHYTPCHHHE CUMMETpuu (Quryp (dIeMeHTapHBIC
npeactasnenus ). [Tapannensubiit nepenoc. [loBopor.

3. Temamuueckoe njiaanupoeanue c onpeOeﬂeuueM OCHOGHBbIX U008

desamenbHoOCmU

Pasnen Kou-Bo Tembl XapaKTepucTHKA OCHOBHbIX BH/10B

4yacoB AesiTeJIbHOCTH Y4eHHKA (HA YPOBHe

YueOHBIX J1eiiCTBHIA)
7 Raacc

IMpocreiimme 14 [Ipocreiimme reomeTpuyecKue DopMyJIMPOBATH OCHOBHBIE TTOHATHS U
reoMeTpu4ecKH 00BEKTHI. MHOTOYTOJIbHUK, OTpe/IeNICHUsI.
e Gpurypsl 4 ux JIOMaHasl. Pacno3HaBaTh H3ydeHHbIE T€OMETPUUYECKUE
CBOlCTBA. CMeXHBIC U BEPTUKAIILHBIC YIIBL. | UTYPHI, ONPeaesasiTh HX B3aUMHOE
N3mepenue Pabora ¢ mpocTteimmumu pacMoI0KeHNE, BHINOJHATH YEPTEXK IO
reoMeTpH4ecKH yepTeKaMH. YCIIOBUIO 3a/1a4H.
X BeJIMYMH W3mepenne muHEHBIX U yIIOBBIX | [IpoBOAMTH MpocTeiiiiiue moCcTpOeHUs C

BEJIMYMH, BBIYMCIICHUE OTPE3KOB
U YIJIOB

MIOMOIIBIO IIUPKYJISL U TUHEHKH.

N3MepsTh TMHEHHBIC U YTIIOBBIE BEINYNHBI
TE€OMETPUUECKUX U MPAKTUIECKUX OOBEKTOB.
OmnpeaessiTh «Ha I71a3» pa3Mepbl PEATbHBIX
00BEKTOB, MPOBOAMTH IPYOYIO OLIEHKY UX
pa3MepoB.




Pemarhb 3a7aun Ha BBIYUCIIEHNE JJINH
OTPE3KOB U BEJIMYHH YTJIOB.

Pemath 3a71aun Ha B3aMMHOE PACIOJIOKEHUE
reoMeTpUIecKux (uryp.

IIpoBoauTsk KiaccupuKalUIo YIioB,
BbIYUCJATD JINHEHHBIE U YTIIOBbIE
BEJIMUMHBI, POBOAUTH HEOOXOIUMbBIE
JI0Ka3aTeNbHbIE PACCYKICHUS.
3HAKOMUTBHCS ¢ UCTOPHUEN Pa3BUTHUS
reoMeTpUn

TpeyrojibHuUKH 22 [TonsaTHEe 0 paBHBIX Pacno3HaBaTh napsl paBHbIX TPEYTOJIbHUKOB
TPEYTOJIbHUKAX U Ha FOTOBBIX YEPTEKaX (C yKa3aHUEM
NEPBUYHBIE NTPEICTABICHUS O IPU3HAKOB).
paBHbIX ¢urypax. Tpu npuszHaka | BeIBOAMTB ciecTBUS (PaBEHCTB
PaBEHCTBA TPEYTOJIbHUKOB. COOTBETCTBYIOILIMX 3JIEMEHTOB) U3 PABEHCTB
[TpusHaku paBeHCTBa TPEYrOJIbHUKOB.
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. | POpMy/IHPOBATH ONpEACICHUS:
CBOliCTBO MeIMaHBI OCTPOYTOJIBHOTO, TYITOYT'OJIBHOTO,
IPSMOYTOJIBHOTO TPEYTOJIbHUKA, | MPSMOYTOJBHOTO, PaBHOOEIPEHHOTO,
IPOBEAEHHON K TUIIOTEHY3E. PaBHOCTOPOHHETO TPEYTOJIbHUKOB;
PaBHOGeipeHHbIe U OMCCEKTPUCHI, BBICOTBI, MEIUAHBI
PaBHOCTOPOHHUE TPEYTOJIbHUKH. | TPEYTOJIbHUKA; CEPEIUHHOIO
[TpusHaky u cBOlCTBa NEPIEHUKYIIApa OTPE3KA; IEPUMETPa
PaBHOOEIPEHHOTO TPEYTOJIbHUKA. | TPEYrOJIbHHKA.
HepaseHncTBa B reoMeTpHH. ®opMyJIHpPOBATh CBOKCTBA U NIPU3HAKU
[IpsiMOyTONBHBIN TPEYTONBHUK C | paBHOOEIPEHHOTO TPEYTOJIbHUKA.
yriom B 30 CTpouTh 4epTEKH, pemaTh 3a1a4M C
MOMOIUIbIO HAXO0K/IEHUS PaBHBIX
TPEYrOJIbHUKOB.
IIpumeHATH NPU3HAKU PaBEHCTBA
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB B 3a7a4ax.
Hcnoan3oBath nuppoBbie pecypes AJIs
Hcc/IeI0BAaHMsA CBOICTB N3ydaeMbIX (Guryp.
3HAKOMUTBHCH C HCTOPHeEH Pa3BUTHUS
reOMETPUN
IMapanieabHbl 14 [TapamienbHble IpsIMBIE, UX DopMynupoBaTh NOHATHE MTapaJUIEIbHbIX
e npsimMble, cBoiicTBa. Hakpect nexamue, IPSIMBIX, HAXOANUTB IPAKTUYECKHUE TPUMEPHI.
CyMMa yIJIOB COOTBETCTBEHHBIE U Wzyuars cBoiicTBa YIIIOB, 00pa30BaHHBIX MPH
TPeyroJibHUKAa OJHOCTOPOHHUE YIVIBI, NIEPECEUEHUH MapalIEIbHBIX NPSMBIX
oOpa3oBaHHbIE NpU NiepeceyeHnn | cekyuieil. [I[poBoauTts nqokasarenbcTBa
NapauIeIbHBIX IPSIMBIX NapaJUIEIIbHOCTH JIByX NPSMBIX C TOMOIIBIO
CeKylIlen). YIJIOB, 00pa30BaHHBIX IPU NIEPECEUEHUU ITUX
[Tpu3sHak napamieabHOCTH IPSIMBIX TPETHEHN MPSAMOIA.
IPSIMBIX YEPE3 PaBEHCTBO BbruncnsaTe CyMMy YITIOB TPEYTOJIbHUKA U
pPacCTOSIHUM OT TOYEK OJHOU MHOTOYTOJIbHHKA.
IIPSIMOM 10 BTOPOH IPSIMOM. Haxonuts uncioBbie U OyKBEHHbIE 3HAUCHUS
CyMMa yIiIoB TpEyroJbHHUKA. YIJIOB B TEOMETPUYECKHUX 3a/1a4ax C
BHelnue yrisl TpeyrojabHUKa HCIIOJIb30BaHUEM TEOPEM O CYMME YIJIOB
TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
3HAKOMUTbBCSI C UCTOPUEHN pa3BUTHS
reOMETPUN
OKpY:XHOCTDH U 14 OKpyXHOCTb, XOp/ia U JUAMETP DopMynMpOBaTh OMPEICIICHUS: OKPYKHOCTH,

KpYI.
I'eomerpuueck

re MOCTPOEeHHS

ux coiicTBa. KacarenbHas
OKpyXHOCTU. OKPY>KHOCTB,
BIMcaHHas B yroi. [lonsTtue o
I'MT, npumeHeHue B 3aaa4ax.
buccekTpuca u cepeTuHHBIN
MEePIEHIUKYIISP KaK

XOpJIbl, JMaMETpa U KacaTelbHOU K
OKpYXHOCTH. M3ydars nx CBOMCTBA,
IIPU3HAKU, CTPOUTH YEPTEXKH.
Hccenenosars, B TOM YHCIIE UCIIONB3YS
U(POBBIE PECYPCHI: OKPYKHOCTD,
BIIMCAHHYIO B YTOJI; HEHTP OKPYKHOCTH,




r€OMETPUUYECKUE MECTA TOUYEK.
OKpyXHOCTb, OIICaHHAsI OKOJIO
TpeyroiabHuka. OKpPYKHOCTB,
BIIMCAHHAs B TPEYTOJIbHUK.
[Ipocreiimue 3ama4n Ha
MOCTPOCHHE

BIIMCAHHOW B YIOJI; PABEHCTBO OTPE3KOB
KacarenbHBIX. Ucmions3oBars Meton I MT st
JI0Ka3aTeIbCTBA TEOPEM O NEPECEUCHNN
OMCCEKTPUC YIIIOB TPEYrOJIbHHUKA U
CEPEIUHHBIX MEPIEHINKYISPOB K CTOPOHAM
TpeyroyiibHUKa ¢ nomouibo ['MT.
OBnaneBarh NOHATUSMHU BIIUCAHHOW 1
OIIMCAaHHOM OKPYKHOCTEM TPEYroJIbHUKA,
HaXOJIUTh LIEHTPBI TUX OKPYKHOCTEMN.
Pemate OCHOBHBIE 337a4M HA IOCTPOCHHUE:
yIila, PaBHOTO IaHHOMY; CEPEJUHHOTO
NEePIEHAUKYISIPA JTaHHOTO OTPE3Ka; MPSIMOH,
IPOXOJAIIEH Yepe3 JaHHYIO TOUKY U
NEPHEHAUKYIIPHON TaHHOHN IPSIMOH;
OMCCeKTPUCHI JAaHHOTO YIJIa; TPEYTrOJIbHUKOB
10 Pa3JIMYHBIM HJIEMEHTAM.

3HAKOMMTHCSI C UCTOPUEN Pa3BUTHS
reOMETpUHU

IToBTOpEHUe, 4 [ToBTOpenue u o0oOIIeHHE Pemiare 3aau Ha MOBTOPEHUE,
o0o0meHne OCHOBHBIX ITOHSITUI U METOJIOB WUTIOCTPUPYIOILIHNE CBA3U MEXKIY
3HAHUI Kypca 7 Kiacca pa3IMYHBIMH YacCTSIMH Kypca
UTOro 68
8 kiace
YeTbIpexyroyib 12 [Tapannenorpamm, ero npusHaku | M3o0pakaTh 1 HAXOAUTH HA YePTEkKaAX
HUKH U cBoiicTBa. YacTHble ciydan YEeTBIPEXYTOJIBHUKH Pa3HbIX BUJIOB U UX
napajuieJorpaMMoB 3JIEMEHTBI.
(IPsIMOYTOJIEHUK, pOMO, KBaapar), | PopMynTupoBaTh ONpeesIeHus:
UX MPU3HAKU U CBOMCTBA. napajuieiorpaMma, IpsiMoyroibHIKa, poM0a,
Tpamnerus. PaBHoOoxkast u KBaJpara, Tpanennu, paBHOOOKOH TpamneruH,
MPSIMOYTOJIbHAS Tpaneruu. NPSIMOYTOJIBHOM Tpanenuu.
Metox yaBO€HUS MEAHAHBbI. Jloka3pIBaTh M MCIOJIB30BAThH IPU PELLICHUU
LleHTpanbHas CUMMETpUS 3a/1a4 MPU3HAKHU U CBOWCTBA:
napajuiesiorpaMmMa, IpsiMOyroJibHUKa, pomMoa,
KBaJlpara, Tpaneuu, paBHOOOKO! Tparenumu,
IIPSIMOYTOJIBHOW Tparenuu.
[IpuMeHATh METO/ YABOEHUS MEINAHbI
TPEYTOJIbHUKA.
Hcnonp3oBarh udpoBbIe pecypehl s
UCCIIEIOBAHUS CBOMCTB M3Y4aeMBbIX (UTYD.
3HAKOMHUTHCS C HICTOPUEHN pa3BUTHS
reOMETpUN
Teopema 15 Teopema Daineca u Teopema o [TpoBOIUTE TOCTPOECHHUS C MOMOIIBIO ITUPKYIIS
®dajeca n IPONOPLUOHAJIBHBIX OTpEe3KaXx. Y JINHEHKH C UCTIOJIb30BaHUE TEOPEMBI
TeopeMa 0 CpenHsist TMHUSA TPEYrOJIbHUKA. dasieca ¥ TEOPEMBI O MMPOTOPIIUOHATBLHBIX
NPONOpUHOHAJI Tpaneuus, e€ cpenHss JIUHUS. OTpE3Kax, CTPOUTh YETBEPTHIN
bHBIX [TponopuroHaIbHBIE OTPE3KH. MPOMOPLHUOHANIBHBIN OTPE30K.
OTpe3Kax, LenTp Macc B TpeyrojibHUKE. [IpoBonuTh 1OKA3aTEIBCTBO TOTO, YTO
Nnoa00HbIE [Tono6ubIe TpeyroiabHUKH. Tpu Me/IMaHbl TPEYTOJIbHUKA NTEPECEKAIOTCS B
TPEYroJbHUKH NpU3HAaKa Mogo0ous OJTHOM TOYKE, U HAXOJUTh CBSI3b C LICHTPOM

TpeyronbHUKOB. [Ipumenenue
1o 00us U peLICHUU
NPaKTUYECKHX 3a7a4

Macc, HaXOIUTh OTHOILEHHUE, B KOTOPOM
MEUaHBbI IEIATCA TOUKOM UX IepeCceYeHUsI.
HaxoauTte nomoOHbIe TPEYroJIbHUKY Ha
TOTOBBIX YEPTEkKAX C YKA3aHUEM
COOTBETCTBYIOIIMX MPU3HAKOB MOA00HUS.
Pemrars 3a1aun Ha TOAOOHBIE TPEYTOIBHUKH C
MIOMOIIBIO CAMOCTOSATEIBLHOIO IIOCTPOCHUS
YepTekel 1 HaXOKISHHSI TOJJOOHBIX




TPEYTrOJIbHUKOB.

[IpoBOaUTE NOKA3aTENLCTBA C
UCIIOJIb30BaHHEM IIPU3HAKOB MTOJJO0MSL.
Jloka3pIBaTh TpU MpHU3HAKA OA00MS
TPEYTOJIbHUKOB.

[IpuMeHATH NOTyYEHHBIE 3HAHUS TIPH
PELIEHNUN T€OMETPUYECKUX U MTPAKTUYECKUX
3a/1a4.

3HAKOMUTHCSI C UCTOPUEN Pa3BUTHS
TeOMETPHUH

ITnomans. 14 CaoiicTBa 1uiomaaei OBnaneBarbh NEpBUYHBIMHU MIPEJICTABICHUSIMU
Haxo:xknenune reOMETPUUYECKUX (QUTYP. 00 001116 TeOpHH TUTOIIAAH (MEPHI),
miomaaen Dopmynbl 11 IUIOWATN dbopMyTHpOBaTH CBOWCTBA TJIOMIA/IH,
TPEeYroJibHUKOB TPEYTOJIbHHUKA, BBISICHSTH X HATJISIHBIA CMBICTT.
u napajuiesiorpaMmMa, Tparnenny. BriBoauTh (hOpMyITBI TUTOIIAIH
MHOTOYT0JIbHBI Beruucnenue miomanei napasuieiorpaMma, TpeyrojbHUKa, Tparnenuu
x ¢uryp. coHBIX uryp. [Tnomamn 13 (OPMYITBI TUTOINAAH MTPSIMOYTOJIBHUKA
Iaomanan buryp Ha kineTdaToil Oymare. (kBajzpara).
MOA0OHBIX [Tnomaau nono6HbIX (uUryp. BbIBOIUTE (hOpMYIIBI IITOMIAIN BBITYKIOTO
duryp 3ana4yn ¢ MPaKTHYECKUM YeThIPEXYTONbHUKA Yepe3 TUArOHaIHN U yTroJl
conepxanuem. Pemenne 3a1a4 ¢ | MeXIy HUMHU.
MIOMOIIBIO METO/IA Haxonuts momanu ¢uryp, n300paxEHHBIX
BCIIOMOTaTEIbHOM TUIOMIAU Ha KJeTyaroi Oymare, UCIIOJIb30BaTh
pazOueHue GUrypsl Ha YacTH U
noctpauBanue. Pazoupars npumepsl
UCTIOJIb30BaHMsI BCIOMOTATEIbHOM IJI0MIa 11
JUISL pEIICHUS TEOMETPUYECKUX 3aad.
Haxoauts mutomaan nogoOHbIX GuUryp.
BbraucasaTs miomaay pa3nuyHbIX
MHOTOYTOJIBHBIX (pUTyD.
Pemare 3amaun Ha Mmom@aab ¢ IPakKTHUECKUM
cofiepyKaHUuEM
Teopema 10 Teopema [Tudaropa, u eé JlokaseiBath Teopemy Iludaropa,
Iudaropa u npuMeHeHue. OnpeneneHue UCIIONIb30BaTh €€ B MPAKTUYECKUX
HayaJja TPUTOHOMETPUYECKUX (YHKITUI BBIYUCIICHUSIX.
TPUTOHOMETPH OCTPOTO yIiIa MPSIMOYTOJIBHOTO DopMynTHpOBaTh ONpPEACTICHUS
/| TPEYTOJIbHUKA, TPUTOHOMETPUUYECKUX (QYHKIIMIA OCTPOTro
TPUTOHOMETPUYECKHE yriia, MPOBEPATh UX KOPPEKTHOCTb.
COOTHOIIIEHUS B MPSMOYTOJIbHOM | BBIBOAUTH TPUTOHOMETPUUYECKHE
TpeyronbHuKe. OCHOBHOE COOTHOILICHUS B TPSIMOYTOJILHOM
TPUTOHOMETPHUUYECKOE TOXKAECTBO | TPEYTrOJIbHUKE.
HccnenoBarb COOTHOIEHUS MEXTY
CTOPOHAaMH B MIPSIMOYTOJIBHBIX TPEYTOJIbHUKAX
¢ yriamu B 45° u 45°; 30° u 60°.
Hcnonp3oBarh (popMyssl IPUBEACHUS U
OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO
JUTSL HAXOXKJIEHUSI COOTHOIICHUN MEXTy
TPUTOHOMETPHUECKUMH (DYHKITUSIMU
Pa3IMYHBIX OCTPBIX YIJIOB.
[TpuMeHsTH MOTyYeHHBIE 3HAHUS U YMEHUS
IIPU PEIICHUN TPAKTUYECKUX 3a7ad.
3HAKOMUTHCSI C UICTOPUEH Pa3BUTHS
reOMETpUHn
Yrisl B 13 BrnucanHbIe U LIECHTpaJIbHBIE DopMyaupOBaTh OCHOBHBIE OIPEEIICHMUS,
OKPY’KHOCTH. YIIIBI, YTOJI MEX]y KacareabHOW U | CBSI3aHHBIE C yIJIaMU B Kpyre (BIUCAHHBIH
Bnucannbie u XOpI0il. YTOJ1, IEHTPAJIbHBIA YTO).
ONMMCaHHbIE Vbl MeXy XOpaamH u HaxonuTe BOuCaHHbBIE YITIbI, OMUPAIOIIHECS
YeThIPeXyroJib CEKYITHMH. Ha OJIHY AYTY, BBIYUCISTD YIIIBI C TIOMOIIBIO




HHUKH. Bnucansble u onucaHHbIe TEOPEMBI O BIIMCAHHBIX YITIaX, TEOPEMBI O
KacaresabHble YEeTHIPEXYTONBHUKY, UX TIPU3HAKN | BIUCAHHOM YETHIPEXYTOJIILHUKE, TEOPEMBI O
K OKPY:KHOCTH. u cBoiicTa. [IpuMenenue 3Tux HEHTPAIBLHOM YTIIE.
Kacanue CBOWCTB IIPU PELIEHUH Hccnenosarb, B TOM 4KCIIE€ € TOMOLIBIO
OKpY:KHOCTeil TeOMETPUUYECKUX 3a7ad. 1U(POBBIX PECYPCOB, BIIMCAHHBIE U
B3aumHoe pacnonoxeHue aByx OTIMCAHHBIE YEThIPEXYTOTHLHUKH, BRIBOIUTh UX
OKpPYKHOCTEH, 00111ne CBOMCTBA U PU3HAKHU.
kacarenbpHble. Kacanue Hcnons30BaTh 3TH CBOWCTBA U NIPU3HAKU ITPU
OKPYKHOCTEH peleHuu 3a1a4y
IloBTOpEHUE, 4 [ToBTOpEeHHE OCHOBHBIX MOHATHI | Pemiars 3a1aun Ha MOBTOpEHUE,
00001IeHNe Y METOJIOB KypCOB 7 M 8 KJIACCOB, | WILTIOCTPUPYIOIINE CBSI3H MEXKTY
3HAHUI 0000111eH1E 3HAHUIT pa3IMYHBIMH YacTSIMH Kypca
UTOI'O: 68
9 kaace
Tpuronomerpu 16 Onpenenenue DopMynupoBaTh OMPEACICHUS
1. Teopembl TPUTOHOMETPHUYECKHUX (PYHKITHIA TPUTOHOMETPHUYECKHUX (PYHKIIMHA TYIBIX U
KOCHHYCOB U yrioB oT 0 1o 180. ®opmynbl MPSMBIX YIJIOB.
CHHYCOB. npuseneHus. Teopema BbIBOIUTE TEOpEMY KOCUHYCOB U TEOPEMY
Pemenue KOCHHYCOB, TE€OpEMa CUHYCOB. CHUHYCOB (C paJinycoOM OMHCAaHHON
TPEYroJIbHUKOB Pemenue TpeyroibHUKOB. OKPY)KHOCTH).
[TpakTHyeckoe npuMeHeHUE BeIBOUTH (pOpMYITBI 17151 BBIYUCIICHUS
JIOKa3aHHBIX TEOPEM IIoNIaiel ¢ UCIOJIb30BAHUEM TEOPEM
TpUroHoMmeTpuu (dhopmyrna Maomaan
TPEYTOJIbHUKA Yepe3 JIBE CTOPOHBI U YTOJl
MeXy HUMH, (hopMyIa II0Ia
YEeTBIPEXYTOJIbHUKA YEPE3 €r0 JUaroHalu u
YTOJI MKy HUMH ).
Pemrare TpeyrosbHUKH.
Pemiare nmpakTuueckue 3aauu, CBOASIINECS K
HaXOXKJCHUIO Pa3IMYHbIX AJIEMEHTOB
TPEYToJIbHUKA
IIpeodpa3oBan 10 [TonsTue o npeodbpazoBaHUU OcBauBarb NOHATHE NPEe0OPa30BAHUS
ue noaoous. noao0us. nonoOus. Mccnenosars oTHOLIEHHE
Metpuyeckue CoOTBETCTBEHHBIE AIEMEHTHI JTUHEWHBIX JIEMEHTOB (QUTYp TIPH
COOTHOIIIEHUS B NOJJOOHBIX GUTYP. npeoOpa3zoBanuu 1moaoous. Haxonurts
OKPY’KHOCTH Teopema o npousBeneHnn IPUMEPHI OO0 B OKPY>KaIOIIeH
OTPE3KOB XOp]I, TeOpeMa O NENCTBUTENLHOCTH.
IIPOU3BEJIEHUHN OTPE3KOB BbIBOIUTE METpHUUYECKHE COOTHOLIEHUS
CEeKYILIHX, TeOpeMa O KBajpare MEX1y OTpPEe3KaMu XOpJ, CEKYIIHUX 1
kacarenbHol. [IpumeHeHue B KacaTeJIbHbIX C UCIOJIb30BAHUEM BIIMCAHHBIX
pEIIeHNU TeOMETPUYECKUX 33/1a4 | YITIOB U MOJOOHBIX TPEYroJbHUKOB. Pemarp
TeOMETPUYECKHE 3aJ1au U 3a7a4K U3
peabHOM )KU3HU C UCTIOIB30BaHUEM
10JJOOHBIX TPEYTOJIbHUKOB
BexTopbl 12 Omnpenenenre BEKTOPOB, Hcnonp30Barh BEKTOPHI KaK HaNpaBiIcHHbIE

CJIOKEHUE U BEIYUTAHUE
BEKTOPOB, YMHOXKEHHE BEKTOpa Ha
YHCIIO.

DU3NYECKUN U TEOMETPUUYECKUI
CMBICJI BEKTOPOB.

Pasnoxenue BekTopa 1o ABym
HEKOJJTMHEAPHBIM BEKTOPAM.
Koopnunarsl BekTopa. CKkajsipHOE
MIPOU3BEJICHUE BEKTOPOB, €T0
MPUMEHEHHUE JJI HaXOXKICHUS
JUTUH U YTJIOB.

Perienue 3aau ¢ momMoInsio

OTPE3KH, UCCIIEIOBATh TEOMETPUYECKHIA
(mepemenienne) U GU3NICCKUN (CHIIA)
CMBICITBI BEKTOPOB.

3HaTh ONpeieNeHUs] CYMMbI U pa3HOCTH
BEKTOPOB, YMHOXCHHS BEKTOpa HA YHCIIO,
UCCJIEZIOBATh TEOMETPUUECKUIN U (PU3NUECKUI
CMBICJIBI 3TUX ONEpPALUH.

Pemats reomeTpudeckue 3a1a4u ¢
UCTIOJTb30BaHUEM BEKTOPOB.
PacknaapiBaTh BEKTOP MO IBYM
HEKOJUTMHEAPHBIM BEKTOpaM.
Vcnonp30Barh CKalsipHOE MTPOU3BE/ICHUE




BEKTOPOB.
[IpuMeHeHne BEKTOPOB IS
perieHus 3aaad GU3NKu

BEKTOPOB, BBIBOJIUTH €I0 OCHOBHBIE CBOICTBA.
BbruncnsaTe cymMMy, pa3HOCTb U CKaJISIPHOE
IIPOU3BE/IEHNE BEKTOPOB B KOOPANHATAX.
[IpumensTh cKaliIpHOE TPOU3BENAECHUE IS
HaXOXKJCHMsI JUIVH U yIIIOB

JexapToBbI
KOOPAMHATHI
HA MJIOCKOCTH

JlexapToBBl KOOPIMHATHI TOUYEK HA
IIJIOCKOCTH.

YpaBHeHUE NPSIMOH.

YpaBHEHHE OKPYKHOCTH.
KoopauHars! Touek nepecedeHus
OKPYXHOCTH U TIIPSIMOM.

Meton KoOpIMHAT NP PELICHUH
reOMETPUYECKUX 3ajiay,
IIPAKTUYECKUX 3a]a4

OcBauBarh MOHATHE NMPSIMOYTOJIbHOMN
CHUCTEMBI KOOPJIMHAT, IEKAPTOBBIX KOOPIUHAT
TOYKH.

BriBOAUTHE ypaBHEHME NPAMOU U
OKPYXHOCTH. BbI1eNATh MONMHBIA KBaAPAT AJIs
HaXOKJECHMSI LIEHTpa U pajinyca OKpyKHOCTH
1o €€ YpaBHEHHUIO.

Pemarp 3a1aun Ha HAXOXKJIEHUE TOUYEK
NepeceyeHust NPSIMbIX U OKPYKHOCTEH C
MIOMOIIIbIO METO/1a KOOPIMHAT.

Hcnonb3oBarh CBOMCTBA YITIOBOTO

ko3¢ GUIIeHTa TPSAMON TIPU PEIISHUH 3a/1ad,
JUTS1 OTIPEEIICHHS] PACTIONOKEHUS TIPSIMOM.
[IpuMeHsATh KOOpAMHATHI IPU PEIIEHUN
TEOMETPUYECKHUX U MPAKTUYECKUX 3a4a4, IS
MIOCTPOCHUS MaTeMaTUYECKUX MOZAEIIEeH
peanbHbIX 3a7a4 («METOJI KOOPIAUHATY).
[Tonb30BaTbCs AJ IOCTPOECHUS U
UCCIIEIOBAaHUN IIM(PPOBBIMHI PECYPCAMHU.
3HAKOMUTHCS C HICTOPUEN pa3BUTHS
reOMETPUU

JABuoKxeHust [TonsiTHE O ABM>KEHUU TUIOCKOCTU. | Pa3Oupars npuMepsl, WILTIOCTPUPYIOIINE
IJIOCKOCTH [TapannensHsIil IepeHOC, HOHSITHS JBUKCHHUS.
noBopoT lIpumenenue npu DopMynupOBaTh ONPENEICHUS
pelIeHny 3a1a4y NapajuIeJIbHOTO MIEPEHOCA, IOBOPOTA U
0CEBOM CUMMETpHUU. BBIBOIUTH UX CBOMCTBA,
HaXOJUTh HETIOABHKHBIE TOUKH.
HaxonuTe neHTpsl 1 0CU CUMMETpUI
npocTermmx Guryp.
[IpuMeHATs napaieNbHbINA IEPEHOC U
CUMMETPHIO IPU PELIEHUH N'€OMETPHUUECKUX
3a/1a4 (pa3ouparb MpUMEpHI).
Hcnons3oBare 11 NOCTPOEHUS U
UCCIIeIOBAaHUH IIU(PPOBBIE PECYPCHI
IHoBTOpEHHe, [ToBTOpeHne OCHOBHBIX MOHATUH | OnepupoBaTh NOHATUAMU: (UTypa, TOUKA,
00001IeHNE, ¥ METOJIOB KypcOB 7—9 KJ1accoB, npsiMasi, yrojl, MHOTOYTOJIbHUK,
CHCTEeMaTU3alH 00o011eHne U cUcTeMaTu3anus paBHOOEAPEHHBIN U PABHOCTOPOHHUI
sl SHAHU U 3HAHUM. TPEYrOJIbHUKH, PAMOYTOJIbHBII

[Ipocreiiine reoMeTpudeCcKue
(GUrypsI U BX CBOHCTBA.
N3mepeHne reoMeTpuyecKux
BEJIMYUH.

TpeyroiabHUKH.

[TapannensHbie u
NEePHEHANKYISPHBIE MPSMBIE.
OKpyXHOCTb U KpPYT.
['eomeTpuyeckre NoCTpOEHHUs.
Vbl B OKpyXHOCTU. Brincanueie
Y ONHCAaHHBIE OKPYKHOCTH
MHOT'OYTOJIbHUKOB.

[IpsiMast 1 OKPYKHOCTb.
UYeTpipéxyronbHUKU. Brincanubie

N OIMMCAHHBIC YCTHIPCXYTOJIbHUKH.

TPEYroJIbHUK, MeIMaHa, OMCCEKTpHCca U
BBICOTA TPEYTOJIbHUKA, TTapajlIeJIorpamMm,
pPOMO, TIPSIMOYTOJIBHUK, KBAJIpaT, TPATICIIHS;
OKPYXXHOCTB, KacaTelbHasi; paBeHCTBO U
noyooue Guryp, TpeyroJbHUKOB;
HapajuieIbHOCTh U TIEPIEHIUKYISIPHOCTh
NPSIMBIX, YTOJI MEXTY MPSMBIMU, CHMMETPUS
OTHOCHTEJIBHO TOYKHU U MIPSIMOI; UINHA,
paccTosiHUe, BEIMYMHA yIJIa, TUIOIAb,
epuMeTp.

Hcnonp3oBath GpopMyIbl: nepuMeTpa u
TUTOINAH MHOTOYTOJIbHUKOB, JUTHHBI
OKPY>KHOCTH M ILTOIIAHN Kpyra, o0béMa
NPSIMOYTOJIBHOTO MapajuIeseuIe/ia.
OnepupoBarh NOHATHSIMH: IPSIMOYTOJIHbHAS




Teopema [Tudaropa u Hayana
TpUroHoMeTpuu. Pemenne oomux
TPEYTOJILHUKOB.

[IpaBuiTbHBIE MHOTOYTOJIBHUKH.
[TpeoOpazoBaHus IOCKOCTH.
Heuxenus. [Tomobue.
CummeTpusi.

[lnomane. Beruucnenne
rtoraneii. [Inomanu momoOHBIX
buryp.

JlexapToBBI KOOPIMHATHI Ha
MJIOCKOCTH.

BekTopbl Ha MI0CKOCTH

CUCTEMA KOOpAWHAT, BEKTOP; UCIIOJIB30BATh

9TH MOHATUA TJIA TPCACTABIICHUA JaHHBIX U

peleHus 3aa4, B TOM YUCIIe U3 IPYTUX
y4€OHBIX IPEIMETOB.

Pemiars 3aaun Ha MOBTOPEHUE OCHOBHBIX
HNOHSTUN, WITIOCTPALIMIO CBSI3€H MEXITY
pa3IMYHBIMU YacTsAMU Kypca. Beibupars
METOA JUIsl pEIICHUs 3a/1a4H.

Pemiars 3aaum U3 MOBCETHEBHOM KU3HU

UTOI'O: 68

UTOIro 204

Dopmbl KoHmpon.

pabor

Dopmvl KOHmpona 7 Knacc 8 knacc 9 kaacc
KommuecTtso IJTAHOBBIX | 5 6 5
KOHTPOJBHBIX padoOT

WTOroBBIX  KOHTPOJIBHBIX | | 1 1




1. IThanupyemuwie pe3yiomamol 0C60eHUA YUeOHO20 npedmema.

OcBoenue yaeOHOTO TIpeaMeTa «BeposSTHOCTh U CTaTUCTHKAY, KaK pa3jaena Kypca "Maremaruku"
JOJKHOOOECTIeYNBATh JIOCTHKEHHE Ha YPOBHE OCHOBHOTO O0IIIEro 00pa30BaHUSs CIICIYIOMINX
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNbHbBIX PE3yIbTaTOB:

JIMUHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yIbTaThl OCBOEHUS MPOrpaMMBbl yueOHOTO npeaMera «BeposTHOCTh U CTaTUCTUKA»
XapaKTEepU3YIOTCA:

IIaTpuoTnyeckoe BocIUTAHHE:

MPOSIBJIEHUEM HMHTEpeca K NPOLUIOMY M HACTOSIIEMY pPOCCHMCKONM MaTeMaTUKH, LIEHHOCTHBIM
OTHOUIEHUEM K JOCTHMKEHHSIM POCCUHMCKHX MAaTEMaTUKOB M POCCUMCKOM MAaTeMaTHYECKOW IIKOJBI, K
MCIOJIb30BAaHUIO STUXIOCTHKEHUH B IPYTUX HAayKaxX U MPUKIATHBIX cepax.

I'paxnanckoe U 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00s13aHHOCTEHN Tpak[IlaHWHA U pealIi3allii €ro Mpas, MPeICTaBICHHEM O
MaTEeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SBICHUH, MPOIIETYP TPAXKIAHCKOTO
obmecTBa (BEIOOPHI, OIIPOCHI U TIP.);

TOTOBHOCTBIO K O0CYX/I€HHUIO 3TUYECKUX MTPOOIJIEM, CBA3AHHBIX C IPAKTUUYECKUM ITPUMEHEHHEM
JOCTH>KEHUI HAYKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUYECKUX IPUHIIUIIOB B AEATEIBHOCTH YYEHOTO.
TpyaoBoe BociuTanue:

YCTAaHOBKOM Ha aKTMBHOE YYacCTHE B PEIICHUH NMPAKTUYECKUX 3a7a4 MAaTEMAaTHUYE€CKOW HAPaBIEHHOCTH,
OCO3HAaHHMEM BaXHOCTU MaTEMAaTUUYECKOT0 00pa30BaHMsI Ha IPOTSKEHUH BCEW KU3HU IS YCIIEIIHON
npoecCHOHANBHOM e TENIbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHHIA,

OCO3HaHHBIM BBHIOOPOM U MTOCTPOECHUEM WHJIMBHUIYATbHON TPaeKTOPUU 00pa30BAHMS U )KM3HEHHBIX
IUTAHOBC YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH.

JcTeTHYecKoe BOCIIUTAHHE:

CHOCOOHOCTBIO K AMOIIMOHATILHOMY U ACTE€TUYECKOMY BOCTIPUSTUIO MATEMAaTUYECKUX 00BEKTOB, 33134,
pELIeHUH, pacCyKICHUI; YMEHUIO BUAETh MaTEMaTHUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.
LleHHOCTH HAYYHOI0 IO3HAHMS:

OpHUEHTAIMEN B EATEIILHOCTH Ha COBPEMEHHYIO CUCTEMY HAY4HBIX NPEACTABIECHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPO/BI U 00IIeCTBa, TOHUMAaHUEM MaTeMaTUYECKON HAYKH Kak
cepbl 4eTTOBEUECKON AEATEIBHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYMMOCTH JIJISl pa3BUTHUS [IMBUJIM3AIINN;
OBJIQJICHHEM SI3bIKOM MAaT€MAaTUKU U MAaTEMaTUYECKOM KYyJIbTYpOH KaK CpeICTBOM MTO3HAHUS MUDPA;
OBJIaJICHUEM NPOCTEUIINMH HABBIKAMU HCCIIEI0BATENBCKON AESTEIbHOCTH.
du3nyeckoe BOCNUTAHUE, opMHUpPOBaHME KYJIbTYPbI 310POBbS M SMOLMOHAJIBHOIO 0JIArONOJIYYH S :

TOTOBHOCTBIO IPUMEHATh MATEMAaTUUECKHE 3HAHUS B MHTEPECAX CBOETO 370POBbsI, BEIEHUS 3J0POBOIO
o0pas3a >kU3HH (310pOBOE MUTAaHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATHI U OTABIXA, PETYISpHAS
¢u3nUecKasakTHBHOCTD); C(hOPMHUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO TpaBa Ha
OIIMOKY U TAKOT'O JKeTpaBa APYroro yeaoBeka.

IK0JIOTHYECKOe BOCIIUTAHHE:

OpHUEHTAIlMel Ha MPUMEHEHNE MaTeMaTUYeCKUX 3HAHHUM JIsl pEIIeHUs 3a/1a4 B 00JIaCTH COXPaHHOCTH
OKpYXKaroIlel cpeJibl, JIaHUPOBAHUS IOCTYNKOB U OLIEHKU UX BO3MOXKHBIX ITOCIIECTBUH [
OKpYXarollelcpeabl; 0CO3HaHUEM TT100aTbHOI0 XapaKkTepa SKOJIOTHYEeCKUX MpoOieM U MMyTeH UX peleHus..

JInuHOCTHBIE pe3yJIbTaThl, 00ecneYHBaIOIIHe aJaANTALNIO 00y4al01Ierocsi K U3MeHSA MM
YCJOBHSIM COUMAJBLHOM ¥ PUPOJIHOM Cpeabl:

— TOTOBHOCTBIO K JICHICTBUSM B YCIIOBUSIX HEONPEAEIEHHOCTH, TOBBILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTHU Y€pe3 MPAKTUYECKYIO AEATENbHOCTh, B TOM YUCJIE YMEHHUE YUUTHCS Y IPYTUX
JIF0J1eH, MPUOOpETaTh B COBMECTHOM JI€ATEIbHOCTH HOBBIC 3HAHUSI, HABBIKA U KOMIIETEHIIUH U3 OIbITa
APYTruX,

— HEO00XOIUMMOCTBHIO B POPMHUPOBAHUH HOBBIX 3HAHUMU, B TOM 4Hclie GOPMYyIUPOBATH UIEH,
MOHATHS,TUIIOTE3bl 00 O0BEKTAX U SBJIEHUSX, B TOM YHCIIE paHEe HE U3BECTHBIX, OCO3HABATh
neUIUTHI COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEH, MIaHUPOBATh CBOE Pa3BUTHE;

— CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIHIO KaK
BBI30B, TPEOYIOLINI KOHTPMED, KOPPEKTUPOBATH IPUHIUMAEMbIE PEIICHUSI U JeHCTBHUS,
(bOopMyIIMPOBATHH OIEHUBATH PUCKH U TIOCIIEACTBUS, (HOPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATBI
MertanpeaMeTHbIe pe3yiIbTaThl OCBOSHHS TPOrpaMMbl ydeOHOTo peaMera «BeposTHOCTh U CTaTUCTUKAY



XapaKTEepU3YIOTCS OBIAJCHUEM VHUBEPCATbHLIMU HOZHABAMETbHBIMU OCliCMBUIMU, YHUBEPCATbHLIMU
KOMMYHUKAMUGHBIMU OCLiCMBUAMU U YHUBEPCANbHBIMU PECYTAMUBHBIMU OeUCBUAMU.

1) Vuusepcanvhvie noznasamenvHbvle Oeticmsus 0becneyusam Gopmuposanue 6a306blxX KOCHUMUBHBIX
npoyeccog 00y4arouuxcs (0ceoenue Memooo8 NOHAHUS OKPYHCAIOUIe20 MUpa, NpUMeHeHUe 102UYEeCKUX,
uccnedosamenbCKux onepayuil, ymeHuil pabomams ¢ ungopmayueti).

Ba3oBble Jiornueckue 1eicTBUs:

— BBISIBJISITh U XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTeMaTHYeCKUX 00BEKTOB, OHATHUH,
OTHONICHHUI MEXTY MOHATUSAMU; (HOPMYIUPOBATH ONIPEICIICHUS TOHATHIA, YCTAaHABIINBATh CYIIECTBEHHBIH
MpU3HAK KIacCU(pUKAIMU, OCHOBAHUS 7151 000OIIEHHS U CPaBHEHH S, KPUTEPUH MTPOBOJMMOTO aHAIN3a;
— BOCTIPUHUMATE, JOPMYITUPOBATE U MPEOOPA30BBIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpHUIaTeNbHbIE, eAMHUYHBIE, YACTHBIE U OOIINE; YCIOBHEIE,

— BBISIBJISITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTHUBOpEYHsl B (PaKTaX, JaHHBIX,
HAOJIOJICHUSAX U YTBEPKACHUSIX; TIpejiaraTh KPUTEPUU AJIsl BBISIBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

— JIeJIaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX U UHAYKTUBHBIX
YMO3aKITIOYEHUH, YMO3aKIIIOUSHU I TI0 aHAJIOTHH;

— pa3dupath JOKa3aTeNbCTBA MATEMATUYECKUX YTBEPKIEHUH (MIPSMBbIE U OT IPOTUBHOTO),
MIPOBOAMTHCAMOCTOSATEIHHO HECIOKHBIE JI0KA3aTeIIbCTBA MATEMATUYECKUX (DAKTOB, BEICTPAUBATh
apryMeHTalllI0, TPUBOIUTE MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

— BEIOHpATh cIIOco0 penieHus yaeOHo# 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BbIOMpaTh Hanbomee MOAXOASIINN C YIETOM CaMOCTOATEIbHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBble ucciiefoBaTe1bCKue AeiiCTBUSA:

— MCIIOJIb30BaTh BOMPOCHI KaK MCCIeI0BATEILCKII HHCTPYMEHT MO3HaHUsT; (OpPMYIHpPOBATh
BOTIPOCHL, (PUKCUPYIOLIHE TPOTHBOPEUHNE, MPOOIEMY, CAMOCTOSITEIHPHO YCTAHABIMBATh HCKOMOE M JJAHHOE,
dbopMuUpOBaTH TUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUI0, MHEHHE;

— IIPOBOJUTH IO CAMOCTOSATENIBHO COCTABJICHHOMY IUIaHY HECIIOKHBIN SKCIIEPUMEHT, HeOOIbII0e
HCCJIEIOBAHKE [0 YCTAHOBJIEHUIO OCOOCHHOCTEN MaTeMaTHYeCKOro 00beKTa, 3aBUCUMOCTEH 0ObEKTOB
MEXIy COOO0M;

— CaMOCTOSITENbHO (POPMYTUPOBATH O0OOIIEHHS U BBIBOBI IO Pe3yIbTaTaM MPOBEIEHHOTO
HaOJII0IeHNs, CCIIEI0BAHMSI, OLIEHUBATh JJOCTOBEPHOCTD MOYUYE€HHBIX PE3YJIHTaTOB, BHIBOJIOB U
000011IeHMI;

— IPOTHO3UPOBATH BO3MOYKHOE PAa3BUTHE MPOLIECCA, @ TAKXKE BBIIBUTATh MPEIIOJI0KEHHUS O €ro
pPa3BUTHU B HOBBIX YCIIOBUSIX.

Padora ¢ nungopmanmeii:

— BBISIBJISITH HEJJOCTATOYHOCTH U U30BITOYHOCTH MH(POPMAIUH, TAHHBIX, HEOOXOAUMBIX IS
pelIeHusI3a/1a4H;

— BbIOMpaTh, aHATU3UPOBAThH, CHCTEMAaTU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIUIO PASITUYHBIX
BUJIOB U (DOPM TIPE/ICTABIICHUS;

— BbIOHpaTh POopMy MpecTaBIeHH HHPOPMAIK U WLTIOCTPUPOBATH pelIaeMble 3a7aui CXeMaMu,
IyarpaMMaMu, HHOU TpauKon M UX KOMOMHAIUSIMH,

— OILICHUBATh HAJEKHOCTh MHPOPMAIINH 110 KPUTEPHSIM, MPEATIOKEHHBIM YUUTEIEM WU
c(OpMYITHPOBAHHBIM CAMOCTOSTENHHO.

2) VHuueepcanvuvie KoMMyHUKamugHble Oeticmeus obecnedusaom chopmuposaHHoCms COYUATbHBIX
HABbIKOG 00YYAIOUJUXCHL.

Oo0umenne:

— BOCTIPUHUMATH ¥ JOPMYITUPOBATE CYXKJACHHUS B COOTBETCTBUHU C YCIOBHUSIMH H LIEISIMH OOIICHUS;
SCHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX, aBaTh
MOSICHEHHSI 110 XO1y PEIICHUS 3a/1a9¥, KOMMEHTUPOBATh MOJTYYCHHBIN Pe3yiIbTar;

— B X0/ 00CYX/I€HUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAaeMOi TeMbI, TPOOIEMBI, pelaeMoi
3a/1a4¥, BRICKA3bIBATh UJICH, HAIICJIICHHBIC HA TIOMCK PEIICHHUS; COTIOCTABIISITH CBOU CYKICHUS C
CYXKICHHUSIMH IPYTUX YUaCTHUKOB JAMANIora, OOHApYKUBATh pa3ilyure U CXOJCTBO MO3UIIMIA, B KOPPEKTHON
dbopMme hopMyITHPOBATH Pa3HOTIIACHS], CBOM BO3PAKECHHUS;

— MPEJICTABIISTh PE3YNIbTAThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTa, UCCIICIOBAHUS, TPOCKTA;
CaMOCTOSITENIbHO BEIOMPATh (hopMaT BHICTYIUICHHS ¢ YIETOM 3a/1a4 MTPE3CHTAIUN U 0COOEHHOCTEH
ayJUTOPHUH.

CoTpyaHu4ecTBo:

— MOHUMAThH U UCTIOIH30BaTh MPEUMYIIECTBA KOMAH/IHON U UHIUBUAYATbHON paOOThI MPU PELICHUN
y4eOHBIX MAaTEeMAaTUYCCKUX 3a/1a4;



— MPUHUMATH 11€J1b COBMECTHOMN JeSTeNIbHOCTH, TUTAHUPOBATh OPTraHU3aIlUI0 COBMECTHOM paboThI,
pacrpenensTb BUAbI paboT, JOrOBapUBATHCS, 00CYKAATh MPOIIECC M pe3yabTaT padoThl; 00001IaTh MHEHHUS
HECKOJIbKHX JIIOJIEH;
— y4acTBOBATh B TPYIIIOBLIX (hOpMax paboThI (00CyXIeHUsI, 0OOMEH MHCHHUSIMHA, MO3TOBBIE IITYPMBI
HAp.);
BBITIOJIHSITH CBOIO YaCTh PabOThI U KOOPAMHUPOBATH CBOU JCHCTBUS C APYTUMH YJICHAMU

KOMaH/bl;
— OIICHUBATh KAUYECTBO CBOETO BKJIAJa B OOIINI IPOAYKT MO KPUTEPHIM, CHOPMYITHPOBAHHBIM
YYaCTHHUKAaMHU B3aUMOJECHCTBUS.

3) Yuusepcanvuvie pecynamuenuvie oeticmsus obecneuusarom GopmMuposaHue cCMobiCl08biX YCMaHOBOK U
JHCUBHEHHBIX HABLIKOG TUYHOCMIU.

Camooprannzanus



CaMOCTOSITENILHO COCTABIIATS IJIaH, aJITOPUTM pelleHHs 3aJa4u (M1 ero 4acTh), BBIOMPaTh CIOcO0
pelIeHns ¢ y4ETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTHPOBATh U
KOPPEKTHPOBATh BapUAHTHI pEIIeHUI ¢ yuéTOM HOBOW MH(pOpMAaLIUU.

CaMOKOHTPOJIb:

— BJIaJIeTh CIOCOOAMU CaMOMPOBEPKU, CAMOKOHTPOJIS IIpoIiecca U pe3yibTaTa pelieHus
MaTeMaTHYeCKOH 3a1auu;

— NPEIBUAETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEIIEHUH 3a/1a41, BHOCUTb
KOPPEKTHBBI BAEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, HAHIGHHBIX OINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

— OLICHMBATh COOTBETCTBUE pE3yJIbTaTa JEATEIbHOCTH IIOCTaBICHHON LEIM U YCIOBUAM,
OOBSICHATH TPUUYUHBI TOCTHKEHUS WM HEJJOCTHXKEHUS 11, HAXOIUTh OIIMOKY, 1aBaTh OLIEHKY
IPUOOPETEHHOMYOTIBITY.

MNPEIMETHBIE PE3YJIBTATHI
[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «BeposTHOCTh U CTAaTHCTUKA» XapaKTePU3YIOTCS
CIIETYIOIIUMAYMEHUSMHU.
7 KUIIACC
— Ywurath nHGOPMAITHUIO, PEICTABICHHYIO B TAOIUIaX, HA TUarpaMMax;
— [IpeacraBnsaTh faHHBIC B BUAE TaOIUIl, CTPOUTH JUATPAMMBI (CTOJOMKOBBIE (CTOI0YATHIC) U
KpPYTOBBIE) 10 MAaCCHBAM 3HAYCHHUI.
— OnuceiBaTh U UHTEPIIPETUPOBATH PEANIbHBIE YUCIIOBbIE JaHHbIE, IPECTABICHHBIC B
TabJIMIaX, Ha AUAarpaMMax, rpaukax.
— Hcnonb30Bath /Ui OMUCAHUS JAHHBIX CTATUCTUYECKHE XapaKTePUCTUKU: CPEeTHEE
apudmeTnuecKoe,MeIMaHa, HanOoJIbIIIee U HAUMEHbBIIIEe 3HAYCHUS, pa3Max.
— HmeTs npencTaBiienre o ciy4aifHOW U3MEHYMBOCTH Ha MpUMepax IeH, PU3ndeckux
BEJIMYMH,aHTPOIIOMETPUYECKHX JTAHHBIX; UMETh MPEJICTABIICHUE O CTATUCTUICCKON
YCTONYUBOCTH.

2.  Coolepicanue yueonozo npeomema

7 KJACC

IIpencraBnenue faHHBIX B BUJE TAOIUL], JUarpaMm, rpadukoB. 3anoaHeHue Tabaull, YTeHHe
Y TIOCTPOCHHUE TuarpaMM (CTOJIOMKOBBIX (CTOJIOUATHIX) U KPYTrOBBIX). UTeHHE rpaduKoB pearbHbBIX
nporeccoB. M3pnedenue nudopMaum u3 AuarpaMmm U Taliuil, UCTIOJIb30BaHUE U UHTEPIPETALUs
JAHHBIX.

OmnucarenbHas CTaTUCTHKA: Cpe/iHEe apu(METHUECKOe, MeInaHa, pa3Max, HauOoJbIlee U
HauMEeHblIIee 3Ha4eHus1 Habopa YUCIIOBBIX JaHHbIX. [IpuMeps! ciydaiiHOH N3MEHUHMBOCTH.

Cay4aiiHbIN SKCTIEPUMEHT (OIBIT) U ClTydaifHoe coObITHe. BepositTHOCTh U yactoTa. Ponb
MaJIOBEPOSITHBIX M MPAKTUUECKH JIOCTOBEPHBIX COOBITHI B MpUpO/IE U B oO1iecTBe. MoHeTa U
UTpalibHasi KOCTh B TEOPUH BEPOATHOCTEHA.

I'pad, BepmmHa, pedpo. Crenens BepiinHbl. HYucno pédep 1 cymMMapHast CTEIIeHb BEPILIUH.
[Ipencrasnenue o cBszHocTu rpada. Llenn u muxiet. [Tytu B rpadax. O6xoxn rpada (3iaepoB myTh).
IIpencraBnenue o6 opueHTUpOBaHHOM rpade. Pemenue 3agau ¢ momopto rpagos.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
DJIeKTPOHHbIE
(uudpossbie)

HaumeHoBaHue Kosaun4yecTBo 4acoB oOpa3oBaTe/ibHbIE

Ne

. pa3a1eioB H TEM pecypcehbl
NMpPorpaMmblI

Kontpoabubie | IlpakTuueckue
Bcero
padoThI padoTsbI
[IpencraBnenne 7 ) Bbu6mmotexa [JOK
TAHHBIX https://m.edsoo.ru/7{415fdc
OnucarenpHas 9 1 1 but6mmoreka [IOK
CTaTHCTHKA https://m.edsoo.ru/7f415fdc
Crnyuaitnas 6 1 bubmmoreka [JOK
W3MEHYHBOCTh https://m.edsoo.ru/7f415fdc
BBenenue B 4 but6mmoreka [IOK
TeopHrIo rpadon https://m.edsoo.ru/7f415fdc
BepositHOCTh 1
4acToTa 5 1 1 but6mmoreka [IOK
ciydaifHOTO https://m.edsoo.ru/7f415fdc
COOBITHS
coni(liﬁzf;seé ust 3 bubmorexa [IOK
. H https://m.edsoo.ru/7f415fdc
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