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IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBLI YYEBHOI'O KYPCA <MATEMATHUKA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS MPOrpaMMbl yueOHOro Kypca «MareMaTrukay XxapakTepu3yoTcs:

1) naTpuoTHYecKOe BOCIMTAHHUE:

NpOSIBJIGHUEM MHTEpeca K MNPOIUIOMY M HACTOSIIEMY POCCHICKONM MaTeMaTWKH, IEHHOCTHBIM OTHOUIEHHWEM K JOCTHKEHUSIM
POCCUIMCKUX MAaTEMaTUKOB M POCCUHCKOW MaTeMaTHYECKOW IIKOJbI, K HCIOJb30BAHUIO 3TUX JOCTHXKEHMHM B JPYTHX HayKax U
NPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00SI3aHHOCTEH rpakJIaHWHA U peain3allii €ro MpaBs, NMPEJCTaBICHHUEM O MaTeMaTUYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUN, TPOLEAYp TPakJAHCKOro oOliecTBa (Hampumep, BBIOOPHI, OIMPOCHI),
TOTOBHOCTBIO K OOCYXKJIEHUIO 3TUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM NMPUMEHEHUEM JTOCTHXKEHHM HAyKH, OCO3HAaHHUEM
BaXHOCTH MOPAJIBHO-ITUYECKUX IPUHIHUIIOB B I€ATEIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHME:

YCTAaHOBKOW Ha aKTHBHOE y4acTHE B PELICHUM MPAKTHYECKUX 3aad MaTeMaTHYECKOW HAIIPaBICHHOCTH, OCO3HAHMEM BAKHOCTHU
MaTeMaTH4YecKoro oOpa3oBaHMsI Ha NPOTSHKEHUM BCEHM JKM3HM JJIS YCHEIHOW Npo(eCCHOHAIbHON JEATENBHOCTH M PAa3BUTHEM
HEOOXOAMMBIX YMEHUH, 0CO3HAaHHBIM BHIOOPOM M NMOCTPOCHUEM MHMBUIYaJIbHONW TPACKTOPUU OOPAa30BaHMsI U )KU3HEHHBIX IJIAHOB
C Y4€TOM JINYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K 3MOIIMOHAJIBHOMY M 3CTETHYECKOMY BOCHPHUITHIO MAaTEeMAaTHUYECKUX OOBEKTOB, 3a/ay, PELICHUH, pacCyKICHHH,
YMEHUIO BUJIETh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTallel B JEATEIIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4HBIX INPEACTaBICHUII 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS
4eJI0BEKa, MPUPOAbl M OOIIeCTBA, TOHUMAaHUEM MAaTEMaTUYeCKOM HAYKH Kak C(epbl YEJIOBEUECKOW JAESITEIbHOCTH, JTAIlloOB €&
pa3BUTHS M 3HAYMMOCTH I Pa3BUTHS LMBWIM3ALMHU, OBJIAJCHUEM S3BIKOM MaTEeMaTHKHM M MaTEeMaTHYECKOW KyJIbTypOM Kak
CPEICTBOM ITO3HAHUS MHUpPA, OBJIAJIEHUEM [TPOCTEUIIMMHU HABBIKAMM UCCIIEI0BATEIbCKON JEATENbHOCTH;

6) pusnueckoe Bocnuranue, GopMHpPOBaHUE KYJIbTYPbI 310POBbS U IMOLMOHAIBHOI0 0J1aTrONOIYy YU

TOTOBHOCTBIO NIPUMEHSATh MaTEeMaTHUYECKUE 3HAHMSI B MHTEPECAX CBOErO 370pPOBbs, BEJEHUS 30pOBOro o0pas3a KU3HH (310pOBOE
NUTaHuE, COATAHCUPOBAHHBIA PEXHUM 3aHATUN W OTIbIXA, PEryssipHas (pu3nyeckas aKTUBHOCTH), C(POPMUPOBAHHOCTHIO HABBIKA
pedaexcun, MpU3HaHUEM CBOETO MPaBa Ha OMIMOKY U TAKOT'O K€ IIpaBa APYroro YeJIOBeKa;

7) 3K0JI0THYeCKOe BOCTIUTAHUE:



OpUEHTalMell Ha MPUMEHEHUWE MATEeMaTUYECKUX 3HAHMW U1 PEIIeHHs 3a7ady B OOJIACTH COXPAHHOCTH OKpPYXAlOLIEH Cpesbl,
IUIAHUPOBAHUS MOCTYIKOB M OLEHKH UX BO3MOXKHBIX MOCIEACTBUN JIJIs1 OKPY’KAIOIIEH Cpe/ibl, OCO3HAHUEM IJ100aIbHOTO XapakTepa
HKOJIOTHYECKUX MPOOJIEM U MyTeH UX PElICHHUS;

8) apanTanus K U3MEHAIOIUMCH YCJIAOBHAM COLUAJIBLHON M IPUPOAHOM CpeAbI:

TOTOBHOCTBIO K JIEWCTBUSM B YCJIOBHUSIX HEONPEIEIEHHOCTH, MOBBILIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPaKTUUYECKYIO
JEeSATENbHOCTh, B TOM YHCIIE€ YMEHHUE YUUTHCA Y IPYTUX JIOAEH, IpuoOpeTaTh B COBMECTHOM JIEATEIbHOCTH HOBBIE 3HAHUS, HABBIKU
Y KOMIIETEHIIMU U3 ONBITA IPYTHUX;

HEO0OXOIUMOCThIO B ()OPMHUPOBAHUU HOBBIX 3HAHUU, B TOM 4Hcie (GOPMYIHpPOBATH MJIEU, MOHATUSA, TUIOTE3bl 00 OOBEKTax U
ABJICHUSAX, B TOM YHCJI€ paHEee HEU3BECTHBIX, 0CO3HABATh Ae(UIUTHI COOCTBEHHBIX 3HAHUM U KOMIETEHTHOCTEH, INIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYaIMIO, BOCOIPUHUMATh CTPECCOBYIO CHUTYAIMIO0 KaK BbI30B, TPEOYIOMINI KOHTpMED,
KOPPEKTHPOBATh MPUHUMAEMbIE pelieHus U AeiCTBUA, (OPMYTUPOBATH U OLIEHUBATH PUCKH U MOCIEACTBUSI, POPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI
ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble jornueckue AeMcTBUA:

® BBISIBISITH W XapaKTEPHU30BaTh CYIIECTBEHHBbIC MPU3HAKK MATEMAaTUYECKUX OOBEKTOB, MOHSATHN, OTHOIIEHUUA MEXKIY
HNOHSTUSIMU, (OPMYJIUPOBATH ONPEICICHUS MOHATUN, YCTaHABIMBAThH CYIIECTBEHHBIN NMPU3HAK KIacCU(PUKAIIMKN, OCHOBAHUS
7U1s1 0000IIEHNS U CpaBHEHUS, KpUTEPUHU MTPOBOAUMOTO aHAJIN3a;

® BOCIPUHUMATh, HOPMYIHUPOBATH U MPEOOPA30BHIBATH CYXKJCHUS: YTBEPAUTEIbHBIC U OTPHUIIATENIbHBIC, €AUHUYHBIC, YACTHBIC
U 00IIKe, YCIOBHBIC,

® BBISBISITH MaTeMaTHUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TPOTUBOpeurs B (akTax, JaHHBIX, HAOMIONCHUAX U
YTBEPKIACHUAX, MIPEIaraTb KPUTEPUH AJIsI BBISIBICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUUI;

® JleJlaTh BBIBOJbI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U UHAYKTUBHBIX YMO3AKIIIOUEHUHN, YMO3AKIIOUEHUN 10
aHAJIOTHUH;

® pa3duparh J10KA3aTebCTBA MATEMATHYECKUX YTBEPKACHUU (MpsIMbIE W OT HPOTHUBHOTO), MPOBOJIUTH CAMOCTOSITEIBHO
HECIIO)KHBIE  JI0Ka3aTelIbCcTBA MAaTeMaTHYECKHX (PAKTOB, BBICTpaMBaTh APTryMEHTAIMI0, NPUBOJAUTH HPUMEPHl U
KOHTPIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIC PACCYKICHUS;

e BpIOUpaATh CMOCOO pelieHus y4yeOHOM 3amaud (CpaBHUBATh HECKOJBKO BapUaHTOB pEIICHUs, BbIOMpaTh Hauboliee
MOAXOASUIUN ¢ YUYETOM CaMOCTOSITEILHO BBIACICHHBIX KPUTEPUEB).

ba3oBbie HcCJIaea0BaATCIBCKHUC IleﬁCTBHHZ

® CMOJIb30BaTh BOMPOCHI KaK HCCIENOBATEIbCKUA HMHCTPYMEHT TMO3HaHUs, (OpPMYJIHpPOBAaTH BOMPOCHI, (UKCHUpYIOIINE



MPOTHUBOPEYHE, TPOOIEMY, CAMOCTOSITEIFHO YCTAHABINBATH HCKOMOE M JaHHOE, (OPMHUPOBATH TUIIOTE3Y, apTYMEHTHPOBATh
CBOIO ITO3HUIINIO, MHEHHC;

® IMPOBOJUTH IO CaMOCTOSATEIHLHO COCTABJIICHHOMY IUIAHY HECJOKHBIM JKCIIEPUMEHT, HEOOJBINOe HWCCISIOBAaHUE TI0
YCTaHOBJICHUIO OCOOCHHOCTEW MaTEMaTUUECKOTO 00bEKTa, 3aBUCUMOCTEH OOBEKTOB MEXITY COOOM;

® CaMOCTOSITENIbHO (HOPMYJIUPOBATh OOOOIIEHUS W BBIBOABI IO pe3yjbTaTaM MPOBEAEHHOTO HAOJIOJCHHS, HWCCIICIOBAHUS,
OIICHMBATh JIOCTOBEPHOCTD MOJIYYECHHBIX PE3yJIbTATOB, BEIBOJIOB U 000OIICHMIA;

® [IPOTHO3UPOBATH BO3MOYKHOE Pa3BHTHE MPOIIECCA, a TAKIKE BBIIBUTATH MPEIITOJIOKEHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

® BBISIBJISTH HEJIOCTATOYHOCTh ¥ M30BITOYHOCTh MH(GOPMAIIUH, TAHHBIX, HEOOXOAUMBIX JIJIsl pEIICHUS 3a]1a4u;

e BBIOUpATh, aHAIMW3UPOBATh, CHUCTEMATH3UPOBATH U MHTEPNPETUPOBATH HHGOPMAILIMIO PA3TUYHBIX BHAOB U  (PopM
peICTaBICHUS;

e BpIOUpaTh (PopMy TpeAcTaBieHUs MHGOPMALMM U WILIIOCTPUPOBATH peIllaeMble 3ajlaud CXEeMaMH, JUarpaMMamu, WHOUN
rpaduKoi U KX KOMOMHAIUSAMU;

® OICHMBATh HAAEKHOCTh HMHGOPMAIIUM TI0O KPUTEPHUSIM, TMPEIJIOKEHHBIM  yUHUTElIeM WIH CHOPMYJIHPOBAHHBIM
CaMOCTOSTEIIBHO.

KomMmyHuKaTHBHBIE YHUBEPcaJIbHbIE YUeOHbIe 1eiicTBUS:

® BOCIPUHUMATH U (POPMYIHUPOBATH CYXKICHUS B COOTBETCTBHH C YCIOBUSMH U IIEJIIIMHU OOIICHHS, SICHO, TOYHO, TPAMOTHO
BBIp@)KaTh CBOIO TOYKY 3pEHHMSI B YCTHBIX W MHCHbMEHHBIX TEKCTaX, JaBaTh IMOSCHEHHS MO XOAY peIIeHUs 3a/ayd,
KOMMEHTUPOBATh MOJTYyYECHHBIN pPe3yJIbTaT;

e B xoJ¢ OOCYXIEeHHs 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMOi TEMBbI, MPOOJIEMbI, periaeMoil 3a1aun, BbICKA3bIBAThH
UJIeW, HAlEJICHHbIE HA IOUCK PEIICHUS, COIMOCTaBIATh CBOM CYXKACHHUS C CYXACHUSMH IPYTUX YYaCTHUKOB JHAJIOTa,
0oOHapy>KHUBATh PA3INUUE U CXOACTBO MO3UIINI, B KOPPEKTHOH hopme GopMyIHpOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

® [IPEACTABIATH PE3YJIbTAThl PEIICHUS 3a]la4u, SKCIIEPUMEHTA, UCCIEAOBAHMS, TPOEKTa, CAMOCTOATEIHLHO BHIOMpATh opMar
BBICTYIUIEHUS ¢ YYETOM 3a]1ay MPE3CHTALIMU U OCOOCHHOCTEN ayIUTOPUH;

® [OHMMaTh U WCIOJb30BATh NPEUMYIIECTBA KOMAHJHON U WHIUMBHAYyaldbHOMW pabOThl MpPU PEUICHUH Y4EOHBIX
MaTeMaTH4eCKUX 3a/1ay;

® [IPUHUMATH II€JIb COBMECTHOM NEATETLHOCTH, IJIAHUPOBATh OPTaHU3AIMIO COBMECTHOUM pabOThI, pactpenesiTh BUABI padoT,
JIOTOBAPUBATHCS, 00CYKJATh MPOLECC U PE3yIbTaT padoThl, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

® y4yacTBOBaTh B IrpynmnoBbIX (popmax paboThl (0O0CYxJIeHUs, OOMEH MHEHHUSMH, MO3TOBbIE IITYPMBI U JIPYTU€), BBIIOJIHSIThH
CBOIO 4acTh paOOThl U KOOPJIUHUPOBATH CBOU JEHUCTBHS C APYTMMU YJIEHAMH KOMaHJbl, OIIEHUBATh KAY€CTBO CBOETO BKJIaja
B OOIIMI MPOJYKT MO KpUTEPUSIM, CHOPMYIHUPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUSI.



PerJ]SITI/IBHLIe YHUBEPCAJIBHBLIC yqeﬁﬂme I[eﬁCTBHH

Camoopranusanus:
® CaMOCTOSITEJIbHO COCTaBJIAThH IJIAaH, aIrOPUTM PELIEHUs 3a7aud (WU €ro 4acTh), BBIOMpaTh CHOCOO PEIICHHs C Y4ETOM
HUMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apIyMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ YUYETOM
HOBOM MH(OpMaLIUH.
CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:
® BIAJETh CIOCOOAMU CaMONPOBEPKU, CAMOKOHTPOJISI MPOLIECCa U pe3yJIbTaTa PElIeHNs MATEMAaTUYECKON 3a/1au;
® [IpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTb MpPH PEUICHUH 3a7a4d, BHOCUTh KOPPEKTUBBI B JIESITEIbHOCTH Ha
OCHOBE HOBBIX 00CTOSATEIBCTB, HAWACHHBIX OIIHUOOK, BHISIBICHHBIX TPYAHOCTEH;
® OIICHMBATh COOTBETCTBHE pe3yjbTaTa JIEATEIbHOCTH MOCTAaBJIECHHOW L€ U YCIOBHUSAM, OOBSCHATH MPUUYMHBI JOCTUKEHUS
WIM HE TOCTHXKEHUS 11eJT1, HAaXOAUTh OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

MNPEAMETHBIE PE3YJIbTATHI
K xoniry oOydenus B 7 kiacce o0ydaromuiics MOTYyYUT CIEIYIOUIUE TPEIMETHBIE Pe3yIbTaThI:

Yuciia ¥ BBIYUCTCHUSA

BrimonHsaTh, codeTast yCTHbIE i MUCbMEHHBIE TPUEMBI, apu(MeTHUECKHe NeUCTBUS C pallMOHAIBHBIMUA YUCIAMH.

HaxonuTe 3Ha4YeHUsT YMCIOBBIX BBIPAKEHUW, MPUMEHSTH Pa3HOOOpa3HbIE CMOCOOBI M MPUEMBI BBHIYMCICHUS 3HAUYCHUU
JTPOOHBIX BBIPAKCHHM, COJIEPKAITUX OOBIKHOBEHHBIC U JICCATUYHBIC IPOOH.

[lepexonuth OT omHOW (OpMBI 3amucH 4YHcen K Apyro (mpeoOpa3oBBIBaTh JECATHYHYIO JpOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH B OCCKOHEUHYIO JCCATUUHYIO IPOOD).

CpaBHUBATH U YIOPSIOYMBATH PAIIMOHATBHBIC YHCTIA.

OKpyrJIsTh Yncna.

BrINOJIHATE TPUKUAKY U OLEHKY PE3yJbTaTa BIUMCICHUN, OLIEHKY 3HAYECHUM YMCIIOBBIX BBIPAXXCHUMN. BBITOIHATL 1EUCTBUS
CO CTETICHSAMH C HaTyPAJIbHBIMHU TTOKA3aTEIISIMH.

[TpuMeHsATh TPU3HAKY IETUMOCTH, PA3JIOKCHHE HA MHOKHUTEIIN HATyPaTbHBIX YUCE.

PemaTte TpakTUKO-OpPMEHTHPOBAHHBIC 3aJa4d, CBS3aHHBIE C OTHOIICHWEM BEIWYWH, MPOMOPIHOHATHLHOCTHIO BEIMYHH,
MPOILICHTAMH, HWHTEPIPETAPOBATh PE3yJbTaThl pEIIeHUs 3a7ad ¢ y4ETOM OTrPpaHWYCHUH, CBS3aHHBIX CO CBONCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

AuredOpanyeckue BbIpaKeHUA
Hcnonws3oBaTh anredbpanueckyro TEPMUHOIOTHUIO U CUMBOJIMKY, IPUMEHSTh €€ B MPOIECCe OCBOCHUS yueOHOTro MaTepuala.
Haxonuth 3HaueHusi OyKBEHHBIX BBIPAKEHUN MPHU 3aJaHHBIX 3HAUEHUSIX TEPEMEHHBIX.



BreimonHATh mpeoOpa3oBaHus 11€JI0T0 BEIPAXKCHUS B MHOTOWICH MIPUBEJICHUEM MOJ00HBIX ClIaraeMbIX, PACKPBITHEM CKOOOK.

BbINOMHATh yMHOXKEHUE OJJTHOWICHA HA MHOTOWIEH U MHOTOWICHA Ha MHOTOYICH, IPUMEHSITh POPMYJIIBI KBajpaTa CyMMBbI U
KBajpaTa pa3HOCTH.

OcyiecTBIsATh PA3JI0KEHUE MHOTOYJIEHOB HAa MHOXHUTEIU C TMOMOIIBIO BBIHECEHHUS 3a CKOOKM OOIIEro MHOXKUTEs,
IPYIIUPOBKYU ClaraeMbIX, MPUMEHEHUsT (POPMYIT COKPAIIEHHOTO YMHOXKEHUSI.

[IpumensTs mpeoOpa3oBaHUsT MHOTOWICHOB JJISl PEIICHUS PA3IUYHBIX 3ajlad U3 MaTeMaTHUKH, CMEXHBIX MPEAMETOB, U3
pEabHON IIPaKTUKHU.

Hcnons3oBaTh CBOMCTBA CTENEHEH ¢ HATYPaAIbHBIMU MOKA3aTENIMU J1JI PeoOpa30BaHUs BEIPAKCHUH.

YpaBHeHUsS M HEPABEHCTBA

Pemate sMHENHBIE YpaBHEHMSA C OJHOM IIEPEMEHHOM, IPUMEHss IIpaBuia I€pexofa OT HMCXOAHOTO YpPaBHEHUS K
PaBHOCUIIBHOMY eMy. IIpoBepATs, ABISETCS JIM YUCIIO0 KOPHEM YPaBHEHHS.

[IpumensTh rpadrueckue METOIbI MPU PEIICHUH JTUHEHHBIX YPaBHEHUI U UX CUCTEM.

[lonOupaThs mpUMephI Map YUCE, ABIAIOMIMXCS PEIICHHEM JIMHEWHOTO YpaBHEHUS C ABYMsI IEPEMEHHBIMHU.

Ctpoutrb B KOOPAMHATHOW IUIOCKOCTH TIpaduK JMHEHMHOTO ypaBHEHMsI C JIByMsI MEPEMEHHBIMU, MOJb3YSACh rpaduKoM,
IIPUBOJIUTH IPUMEPBI PELICHUS YPABHEHUS.

Pemats cuctemsl ABYX JIMHEHHBIX YpaBHEHUH C IByMsI IEPEMEHHBIMU, B TOM YHCJIE TpapUUECKH.

CocTaBiaTh U pemaTh JMHENHOE YPaBHEHHE WIH CUCTEMY JIMHEHHBIX YPAaBHEHHUH 10 YCJIOBHIO 3aJa4M, HHTEPIIPETUPOBATH B
COOTBETCTBHUM C KOHTEKCTOM 3a/J1a4y IIOJIYYEHHBIN PE3yiIbTaT.

DOyHKUUHA

N300pakath Ha KOOPAWHATHON MPSAMON TOUYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOPJAMHATAM, Jy4Yd, OTPE3KH, UHTEPBAJbI,
3aMKChIBATh YUCIIOBBIC TPOMEKYTKH Ha aIre0pandeckoM S3bIKE.

OtmedaTh B KOOPJIMHATHOM TJIOCKOCTH TOYKH T10 33JIaHHBIM KOOpJWHATaM, CTPOUTH rpaduKu JIMHEUHBIX QyHKIUNA. CTPOUTH
rpaduk GyHKIMH y = [X|.

OnuceiBaTh ¢ TMOMOIIBI0 (YHKIHMA W3BECTHBIE 3aBUCHUMOCTH MEXY BEIMYMHAMHU: CKOPOCTh, BpEMsl, PacCTOSHUE, IICHA,
KOJIMYECTBO, CTOMMOCTb, TPOU3BOAUTEIBHOCTD, BpeMsi, 00BEM pabOTHI.

HaxonuTe 3HaueHne GpyHKIHMH MO 3HAYECHUIO €€ apTryMEeHTa.

[TormmaTs Tpadudeckuii cnocod mpeacTaBIeHUs U aHaIn3a NHGOPMAIINH, U3BJIEKATh U HHTEPIPETUPOBATH HH(POPMAITHIO U3
rpadKOB peasbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K xonny oOyuenus B 8 kjacce 00y4aromuiics MOIyYUT CIAEAYIONIUE TPEAMETHBIE PE3YJIbTaThI:

Yucja 1 BBIYHCJICHUS
HMcnonp30BaTh HavyalabHbBIC npeaACTaBJICHUA O MHOXKCCTBC I[CflCTBHTGJ'IBHBIX qucea il CpaBHCHUSA, OKPYIJICHUA U



BBIYUCJICHUHN, U300paaTh JeUCTBUTEIbHBIE YUCIIA TOYKAMU HA KOOPAUHATHOMN MPSMOM.
[IprMeHATh TOHATHE apUPMETHUECKOr0 KBaJAPAaTHOTO KOPHS, HAXOJAUTh KBAaJpaTHbIE KOPHU, UCIOJIb3Ysl TP HEOOXOIUMOCTH
KaJIbKYJISITOP, BBIOJIHATH MPE0OPa30BaHUsI BBIPAXKEHUH, COEPKAINUX KBAIpaTHbIE KOPHHU, UCIIOJIb3Yys CBOMCTBA KOPHEH.
Hcnonb3oBaTh 3anucu OOJIBIIMX M MAJIBIX YHCEN C MOMOIIBIO AECATUUHBIX 1po0eii u creneneit yucina 10.

AJireOpanyecKue BbIpasKeHHU s

[IpyMeHsATh MOHSTHE CTENEHU C LIEJbIM MOKa3aTelIeM, BBIIOJHATh MPeoOpa3oBaHUs BBIPAKEHUM, COAEpKAIIUX CTEIICHH C
LIEJIBIM TI0Ka3aTeIEM.

BbINOIHATH TOXKIECTBEHHBIE TPeoOpa30BaHus pallMOHATIBHBIX BHIPAXKEHUN HA OCHOBE MPABUJI JEHCTBUN HaJl MHOTOYJIEHAMU
U are0panyeckKuMHu JIpoOSIMH.

PackiianbiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOKUTEIH.

[IpumensaTs mpeoOpa3oBaHMsl BBIPAXKEHUM JUIsl pelleHHs] Pa3iMyYHbIX 3aJa4 U3 MaTeMaTHUKH, CMEXHBIX NpPEIMETOB, W3
pEabHON IIPAKTUKHU.

YpaBHEHUS U HEPABEHCTBA
Pemate nuHeliHble, KBaIpaTHbIE YPABHEHUS U PAllMOHAJIBHBIE YPABHEHHUsI, CBOJSAIIMECS K HUM, CUCTEMBI JIByX YPABHEHUU C
IBYMsI IEPEMEHHBIMU.

[IpoBoauTh mpocTeiilne ucciaeoBaHUs YpaBHEHUN M CHCTEM YpaBHEHMU, B TOM 4YHCII€ C NMPUMEHEHHEM TIpaduuecKux
npeACTaBiIeHUl (yCTaHABINBATh, UMEET JIM YPABHEHHUE WIIM CUCTEMA YPAaBHEHUM PEILLICHHUS], €CJIM UMEET, TO CKOJIBKO, ¥ IIpOYEe).

[lepexoauTs OT ciaoBecHOU (HOPMYITHPOBKH 3a7aud K €€ alreOpandeckoi MOJIEIH C MOMOIIBIO COCTABJICHHS YPaBHEHUS WU
CUCTEMBI YPaBHEHUM, HHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a]1a4y MOJTYyYEHHBIA PE3yJIbTar.

[IprMeHsATh CBOMCTBA YHCIOBBIX HEPABEHCTB JIJIsI CPABHEHUS, OLIEHKH, PEIIATh JIMHEHHBIC HEPABEHCTBA C OJHOW MEPEMEHHOMN
Y UX CHCTEMBI, 1aBaTh rpad)iueCcKyI0 WILUTFOCTPAIIMIO MHOYKECTBA PEIICHUI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUN

[lornmaTe ¥ KCMONB30BaTh (PYHKIMOHAIBHBIC TOHSITHS M S3BIK (TEPMHUHBI, CUMBOJIHYECKHE OOO3HAYCHMSI), OMPEICIATh
3HaueHne (DYHKIMH 110 3HAYEHUIO apryMEHTa, ONPEIeTsATh CBOMCTBA (PYHKINH 1O e€ rpaduKy.

Ctpoutsb rpaduku daeMeHTapHBIX QYHKITUN BHJIA:
y=k/x,y=x%y=x3y=[x|, y = VX, OIIUCBIBATH CBOHCTBA YHCIOBOI (YHKIHH IO €& rpaduKy.

K xoniy oOyueHnusi B 9 kiaacce 00ydaronics MoayduT CIEayIOUUE MPEIMETHBIE PE3YIbTATHI:

Yucja 1 BBIYHCJICHUS
CpaBHI/IBaTB H ymopsAao41MBaTh paliliOHAJIbHbBIC 1 UPPAIVOHAJIbHBIC YU CJIA.



BeimonHsaTh apI/I(l)MeTI/IquKI/Ie I[CﬁCTBHSI C palMOHAJIbHBIMHA YUCJIaMHU, COUCTasAl YCTHBIC N TMCbMCHHBIC HpI/IéMBI, BBIINIOJIHATD
BBIYHCJICHUA C MppaAllMOHAIIBHBIMU YU CJIaMHU.

HaXOI[I/ITB 3HAYCHUS CTEIICHEH C OEJIbIMHU IMOKAa3aTCIIIMU U KOpHeI\/’I, BBIYHMCJIATHh 3HAYCHUS YU CIIOBBIX BBIpEDKGHHfI.

OprTJ'ISITB I[CflCTBHTCJ'IBHBIG 4YucCiia, BBIIIOJIHATDL IPUKHUAKY pE3yJibTaTa BbI‘-IHCJ'IGHPIfI, OILICHKY YMCJIOBBIX BBIpa)KCHHfI.

YpaBHeHUS ¥ HEPABEHCTBA

PemaTte nuHeWHBbIE W KBaJApaTHbIE YpPaBHEHUS, YPAaBHEHMsS, CBOJAIIMECS K HHUM, MpPOCTeHIIne IpoOHO-palloOHaIbHbIE
YPaBHEHUS.

Pemate cucteMbl ABYX JIMHEHMHBIX YPABHEHUW C JIBYMs IIEPEMEHHBIMU U CHUCTEMBI JBYX YpPaBHEHHUH, B KOTOPBIX OJHO
YPaBHEHUE HE SIBIIACTCS JIMHEUHBIM.

PemaTh TekcTOBBIE 3a/1au aNredOpandyeckuM CrocoOOM € MOMOILBIO COCTABIEHUS YPaBHEHUSI UM CUCTEMBI IBYX YpaBHEHUMN
C ABYMsI IIEPEMEHHBIMH.

[IpoBoauTh mpocTeiilne uccaeqoBaHUs YpPaBHEHUN U CHCTEM YypaBHEHHI, B TOM YHUCJIE C MPUMEHEHHEM IpapuuecKux
npescTaBieHui (yCTaHaBIIMBATh, UMEET JIU YPABHEHHUE UM CUCTEMA YPABHEHUM pelIeHUs], €CIIM UMEET, TO CKOJIbKO, U TIpoYee).

PemaTte nuHeliHbIE HEpaBEHCTBA, KBaJApaTHbIE HEPaBEHCTBA, M300pa)kaTh pEIICHHE HEPABEHCTB Ha YHCIOBOM MPSMOIA,
3alMChIBaTh PELICHUE C IIOMOIIBI CUMBOJIOB.

Pemarts cHCTEMBI JTHHEMHBIX HCPABCHCTB, CHUCTCMbI HCPABCHCTB, BKIIOYAIOIMIMEC KBAJAPAaTHOC HCEPABCHCTBO, I/1306pa}KaTB
PEHICHUC CUCTCMbI HCPABCHCTB Ha YHUCJIOBOU HpHMOﬁ, 3aIlIUCBhIBATh PCUHICHUC C ITIOMOIIIBbIO CHUMBOJIOB.
Hcnonp3oBaTh HCPABCHCTBA IIPU PCIICHUHU PA3JIMYHBIX 3a1a4.

DOyHKUUHA

PacrioznaBath (pyHKIIMM H3ydeHHBIX BUIOB. [lOKa3bIBaTh CXEMAaTWYECKH PACIOJIOKEHHE Ha KOOPAMHATHOW TUIOCKOCTH
rpadukoB GyHkimii Buma: y =kx, y=kx + b, y=k/x, y=ax2 + bx + ¢, y=x3, y = Vx, y = [x|, B 3aBHCHMOCTH OT 3HauYeHHMii
K03 (PHUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYYHKIIUN.

Ctpoutsb 1 U300pakaTh CXeMATUIECKU TPpaPUKU KBAAPATUYHBIX (QYHKIIHHA, OMUCHIBATH CBOMCTBA KBaAPATUIHBIX (YHKIIUN T10
ux rpadukam.

PacrioznaBaTh kBagpatuuHyto (GyHKIHIO 0 Gopmyiie, TPUBOIUTH MPUMEPHI KBaIPAaTUYHBIX (YHKIIMA U3 peaTbHOU JKU3HH,
(bu3HKH, TEOMETPHH.

YwrcnoBbie MOCIEI0BATETLHOCTH U IIPOTPECCUN

PacrioznaBaTh apuMeTHIECKYIO M TEOMETPHUECKYIO MPOTPECCUU TIPH PA3HBIX CIIOCO0AaX 3a/1aHMs.

BBITIOJTHATH BBIYHCIICHUS C UCTIOJIB30BAaHUEM (POPMYII N-TO WieHa apu(PMETHICCKOW B TEOMETPUIECKON MPOTPECCHil, CYMMBI
MEPBBIX N YJICHOB.

N300pakaTh WICHBI TOCICIOBATEIIHHOCTA TOYKAMHU Ha KOOPAMHATHON TJIOCKOCTH.

PemaTh 3ama4n, CBsI3aHHBIE C YHCIOBBIMH TTOCJIEAOBATEILHOCTSIMHU, B TOM YHUCIIE 3a7[a49H U3 PeaTbHOU KU3HU (C



HCIIOJIb30BaHUEM KAIBKYJISATOPA, UMPOBLIX TEXHOJIOTHIA).

CoaepxaHnue Kypca MaTeMaTHKH B 7-9 Kiaccax
AJiredpa
Yucna
PanmnoHanbHbIe Yucia

MHOX€ECTBO palMoHalbHbIX 4Yucel. CpaBHEHHE palMOHAIbHBIX uKced. JIeWCTBUS € palMOHAIBHBIMU YHUCIAMMU.
lIpeocmasnenue payuoHaibHO20 YUCIA 0eCAMUYHOU OPOObIO.

HppanuonanbHbie Yyuciaa

[TonsiTue mppanuoHanpbHOTO uucia. Pacmo3naBaHue uppanMoHaIbHBIX uucen. [Ipumepsl aoka3zaTenbCcTB B airedpe.
WppanmonanbsHocTh uncna~?2 . [TpuMenenne B reomerpun. Cpashenie uppayuonanbhblx yucen. MHodkcecmeo OelicmeumensHbix
yucer.

Tosrcoecmeennvie npeoopasosanusn  (Osnadenue  CUMBONIbHLIM — S3bIKOM — ajleeOpvl,  NPUEMAMU  GbINOJHEHUS.
MOoHCOeCMBEHHBIX NPeoOPA30BAHUL BbIPANCEHUL, PeUleHUsl YPAGHEHUN, CUCeM YPABHEeHUl, HePaABeHCME U CUCEM HepABeHCMS;
VMeHUsT MOOeIupo8ams peanbHble CUMyayuu Ha s3blKe aneeopvl, UCCIed08ams NOCMPOEHHble MOOelU C UCNOIb308AHUEM
annapama aneebpwvi, UHMEPAPEMUPOSAMs NOJLYYEHHbLU Pe3VIbman).

YmucsioBble 1 OyKBEHHbIE BbIPAKEHUS

Bripaxenue ¢ nepeMeHHoOM. 3HaueHne BoIpakeHus. [lo/icTaHOBKa BbIpaXKEHHUI BMECTO MIEPEMEHHBIX.

[eabie BbIpaKeHUsI

CremeHb C HaTypaJdbHBIM TOKa3zateneM U e€ cBoicTBa. l[IpeoOpa3oBaHuUs BBIpAKEHUH, COAEpKAIIMX CTEICHU C
HaTypaJIbHBIM MOKA3aTEJIEM.

OnHowieH, MHOrowieH. J[efCTBUS C ONHOWIEHAMHU M MHOTOWIEHAMH (CIIOKEHUE, BbIYMTAHHE, YMHOKEHHE). DOpMYIIbI
COKpAIIEHHOTO YMHOXEHHS: Pa3HOCTh KBAaJpaToB, KBaApaT CYMMbl M pPa3HOCTH. Pa3nokeHWe MHOrowieHa Ha MHOXHUTEIHN:
BBIHECEHUE OOIEro MHOXUTENSI 32 CKOOKH, ZpYnnuposKa, npumeHeHue Qopmyn coKpaujénHoeo ymuoodicenus. Keaopammulil
MPEXUIIEH, PA3N0HCeHUe KBaOPaAmH020 MPEXUNEHA HA MHONCUMEU.

JApoOHoO-panuoHaIbHbIE BbIPAXKEHUS

Crenenb ¢ uenbiM mnokasatenem. IIpeoOpazoBaHue ApOOHO-IMHEHHBIX BBIPAKECHUI: CIOXKEHHE, YMHOXKEHHE, JIeJICHHE.
AnreOpanueckass ApoOb. JlomycTuMble 3HAauY€HHS] MEPEMEHHBIX B JIpOOHO-pallMOHAIBHBIX BblIpaxkeHusx. CokpailleHue
anreOpamdeckux apoOeit. IlpuBenenue anreOpanmdeckux apodedt k oOmeMy 3HameHartento. JleHdcTBuS ¢ anreOpandecKuMu
IpOOSIMU: CIOKE€HHE, BBIYUTAHKUE, YMHOKEHUE, ACICHUE, BO3BEICHUE B CTEIICHbD.



[IpeoOpazoBaHue BbIpAXKEHUM, COAEPKAIINX 3HAK MOIYJIA.

KBaapatusie kopHu

Apudmernyeckuil KBaJpaTHbId KOpeHb. [IpeoOpa3zoBaHue BbIpaKEHMi, COJEpKAIUX KBaJApPAaTHBIE KOPHU: YMHOXKEHHE,
JIeJICHHE, BBIHECEHNE MHOXKHUTENS U3-T10J] 3HAKA KOPHS, BHECEHUEe MHONCUMETISL NOO 3HAK KOPHS.

Ypaenenusn u nepasencmea

PaBencrBa

Yucnosoe paBeHCTBO. CBOMCTBA YMCIOBBIX PABEHCTB. PABEHCTBO € MEPEMEHHOM.

YpaBHeHus.
[TonsiTue ypaBHeHUs W KOpHs ypaBHeHUs. [IpencraBieHue o paBHOCUIBHOCTH ypaBHEeHHH. O0JacTh onpeeieHUs ypaBHEHUS

(06acTh TOMYCTUMBIX 3HAUEHUI IEPEMEHHON ).

JInHelHOe YpaBHEHME U €r0 KOPHHU.
Pemienve nuHelHbIX ypaBHEeHMH. JIMHEeHHOE ypaBHEHME ¢ mapaMeTpoM. KosnuecTBO KOpHEW JIMHEWHOTO YPaBHEHHS.

Pemienne nuHENHBIX YpaBHEHUH € ITAPAMETPOM.

KBaagpaTHoe ypaBHeHHe U €r0 KOPHH
KBangpaTtHeie ypaBHeHusa. HenonHble KBaapaTHble ypaBHEHMS. [[MCKPUMUHAHT KBaApaTHOro ypaBHeHUsd. DopMysna KOpHEM
kBazpaTHoro ypaBHeHus. Teopema Buera. Teopema, oOpatHass Teopeme Buera. Pemenue kBaapaTHBIX YypaBHEHUI:
UCIIOJIb30BaHUe (HOPMYJIBI I HAXOXKJICHUS KOPHEH, TpadUuecKuii METOJ pEIICHHs, Pa3JIoKEHIUE HA MHOXKUTENH, TOJ00P KOpHEH
C UCIOJNIb30BaHUEM Teopembl Buera. KomnuecTBO KOpHEW KBaJIpaTHOIO YpPaBHEHHUS B 3aBUCHMOCTH OT €ro JMCKPUMHUHAHTA.
bukBanpatHble ypaBHEHHs. Y paBHEHUS, CBOAUMBIE K TUHEWHBIM U KBaJpaTHbIM. KBaJpaTHble ypaBHEHUS C TapaMETPOM.
/IpoOHO-panoHAIbHbIC YPABHEHHS.
Pemenue npocteimux ApoOHO-TUHEHHBIX ypaBHEHHH. Pemenne apoOHO-palinoHaIbHBIX YPaBHEHUH.
Mertonbl pelmieHus ypaBHEHUI: METOJbl PaBHOCHUIBHBIX MPeoOpa3oBaHMil, METOJl 3aMEHBI MEPEMEHHOH, TpaduuecKuii MEeTo/I.
Hcnonp3oBanue CBOMCTB (DYHKIMIA MPU PEIICHUH YPaBHEHUH.
[Ipocreiimne nppaurOHAIBHBIE YPABHEHUS. Y PABHEHUS B LIEJIbIX YNCIIAX.



Cucrembl ypaBHeHUil

YpaBHeHHE C [IByMs [EPEMEHHBIMU. JIMHEHHOE YypaBHEHHUE C JBYMsS IIEPEMEHHBIMU. [Ipsimas kak rpaduueckas
HMHTEPIPETALUS JTUHEHHOIO YPAaBHEHUS C ABYMsI IIEPEMEHHBIMH.
IToHaTHE cucTeMbl ypaBHEHUN. Pemenne cucreMsl ypaBHEHUM.
MeToibl pellieHrs CUCTEM JIMHEWHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU: IPaPUUECKUN METO/, METOJ CIIOKEHUS, METO]T
IIOJICTAaHOBKH.
CucTembl INHEVMHBIX YPABHEHUN C TAPAMETPOM.
HepaBencrBa
Uucnossle HepaBeHCTBA. CBOMCTBA YMCIIOBBIX HEpAaBEHCTB. [IpoBepka CIpaBeIJIMBOCTH HEPABEHCTB IPHU 3aJaHHBIX
3HAYEHUSIX [IEPEMEHHBIX.

HepaBenctBo ¢ nepemennoi. Ctporue u HecTporue HepaBeHcTBa. O0JIaCTh OMpEIENICHUsT HepaBeHCTBA (0071aCThIOMYCTUMBIX
3HAYCHUH MMEPEMEHHOM).

Pemenune nuHENHBIX HEPABEHCTB.

KBagpaTtHoe HepaBeHCTBO M e€ro peuieHus. PemeHue KBaapaTHBIX HEPABEHCTB: MCIOJIb30BAHHME CBOMCTB M Tpaduka
KBaJIpaTUYHON (DYHKIIMH, METOJ] HHTEPBAJIOB. 3aliCh PEIICHUS] KBaIpaTHOTO HEPABEHCTBRA.

Pemenue 1ienbix u 1poOHO-pallMOHAIBHBIX HEPABEHCTB METOJIOM UHTEPBAJIOB.

CucremMbl HEPaBEHCTB

CuctemMbl HEpPABEHCTB C OJHOM TmepeMeHHOW. PemieHue cuCTEM HEPAaBEHCTB C OJHOM IEPEMEHHOW: JIMHEHHBIX,
keéadpamuulx. 300pakeHne pelieHrus CUCTEMbl HEPAaBEHCTB HA YUCIIOBOU MPAMOM. 3aMKch PEIICHHS] CUCTEMbI HEPABEHCTB.

Dynkuyuu

IHonsaTHe QPyHKUMH

JlekapToBbl KOOpJAHUHATHI Ha IUIOCKOCTH. DOpMHUPOBAHUE MPEICTABICHUN O METAIPEIMETHOM MHOHATHHU «KOOPIUHATHIY.
CriocoObl 3ananus GyHKIUN: aHATUTHYECKUH, rpadndeckuid, Tabnuuneiid. ['paduk Gyakmmm. [Tpumeps! GyHKIUN, TOTydaeMbIX
B MpOLIECCE HCCIEAOBAHUS PA3IUYHBIX PEaJbHBIX MPOILIECCOB U pelIeHUs 3ajad. 3HaueHue (QyHkuuu B Touke. (CBOiiCTBa
byHKIMA: 005acTh OMpENeNeHUsI, MHOXECTBO 3HAYCHHM, HYJIH, MPOMEXKYTKH 3HAKOIIOCTOSHCTBA, YE€MHOCHb/HEYEMHOCMY,
MIPOMEXKYTKM BO3pACTaHUs U YObIBaHUs, HauOOJIbIlIEE U HAaUMEHbIllee 3HaueHus. MccnenoBanue GyHkiuu no e€ rpaduxy.

[IpencraBnenne 00 aCUMIITOTAX.

HenpepoiBHocTh pynkiuu. Kycouno 3agannbie GyHKIUU.

JIuneiiHas pyHKUUA

CaoiicTBa u rpaduk nuHeHOW PyHKIUU. YTI0BOM KoadPuiineHt npsimoil. Pacnonoxkenue rpadguka TuHeHHON QYHKIINU B



3aBUCUMOCTH OT €€ YrJIoBoro ko3¢ @duiimeHta u cBOOOIHOTrO wuieHa. Haxoowoenue kod3g@uyuenmos NUHetHot QYHKYuu no
3GA0AHHBIM YCAO0BUAM: NPOXOHCOEHUE NPAMOU 4epe3 08e MOYKU C 3A0AHHbIMU KOOPOUHAMAMU, NPOXOdCOeHUue NpSAMOU uepes
OAHHYI0 MOYKY U NAPANNENbHOU OAHHOU NPAMOU.

KBagparnunas pyHkuus

CroiicTBa u rpaduk kBagpaTtuuHoi GpyHkuuu (napabdomna). [locmpoenue epagura K8aOpamuyHou GyHKYuu no MmouKam.
HaxoxneHne Hynei KBaapaTUYHOW (GYHKIIUH, MHOMCECMBA 3HAYEHULl, NPOMENCYMKO8 3HAKONOCMOAHCMBA, NPOMENCYMKOS
MOHOMOHHOCU.

OoOpaTHasi IPONOPUHOHAIBHOCTD

CBolicTBa QYHKIIUH Y = K y = E ['unepOouna.
X
I'padpuxu pyHkuumii.

[MpeoGpaszoBanue rpaduka pyukiuu y = f(X) st mocrpoenust rpadukos ¢pynkuuii Buaa y = a f(kx + b) + c.

Ipaduxu pysximii y= Vx,y=3x, y=a+ x_ﬁb

IlocsienoBaTe IbHOCTH M IPOTPECCHH.
YucnoBass mocieqoBaTeNbHOCTh.  [IpuMepbl  YHMCIOBBIX — MOCHEAOBaTeNbHOCTENW. beckoHeuHble  IMOCIENOBATEIBLHOCTH.
Apudmernyeckas nporpeccus u e€ cBoiicta. [ 'eomerpuueckas nporpeccus. Dopmyna o011ero 4ieHa 1 CyMMBbI N IEPBBIX YWICHOB
apu(pMETUIECKON U TeOMEeTpUUIECKOM mporpeccuii. Cxoasmascs reoMeTpuyeckas mporpeccusi.

Pelmenne TeKCTOBBIX 3a/a4.

3anaun Ha Bce apudMeTnUecKue AeicTBUSA

Pemenne TekcTOBBIX 3amad apudmerndeckuM crnocobom. Mcmonb3oBaHue TaONIUIl, CXEeM, YEPTEKEH, APYrHX CPEACTB
MPECTABICHUS JaHHBIX MTPU PEIICHUU 33/1aUU.

3anaumn Ha IBM:KeHHUE, pad0Ty U MOKYNKH

AHanu3 BO3MOXHBIX CHUTYyallMidi B3aUMHOTO PACHOJIOKEHUSI OOBEKTOB MPU HX JABUKEHUHM, COOTHOIIEHUS O0BEMOB
BBITIOJIHSIEMBIX pa0OT IPU COBMECTHOM padoTe.

3agaum HA YaCTH, 10JH, TPOUEHTHI

Pemienrie 3aja4 Ha HaXOXK/I€HUE YAaCTU YUCJA U YMClia 10 ero yacTu. PeleHue 3aiad Ha OpoueHTsl U aoau. [Ipumenenue
MPONOPLUHI NPU PELICHUU 3a7a4.

Jlornueckmue 3agaumn



Pemenue noruveckux 3agad. Pemenue poruueckux 3aiad ¢ HOMOUIbIO IrpadoB, TaOIHIL.
OcHoOBHBIE MeTO/AbI pellIeHHs] TEKCTOBBIX 3a/1a4: apupMeTUUECKUi, anredpanyeckuii, nepedop BapuaHToB. [lepBuuHbIe
MPEACTaBICHUS O APYTUX METO/IaX pelieHus 3a1a4 (reoMeTpUIeCcKre U rpad)uuecKue METObI).

Durypsl B reOMETPHH M B OKPY/KAIOLIEeM MHpe

['eomerpuueckas ¢purypa. @opMupoBaHue MPEACTABICHUN 0 METAPEIMETHOM MOHITUH «(UTYpay.

Touka, TUHUA, OTPE3OK, MpsAMasd, JIy4, JIOMaHas, MIIOCKOCTh, YToJl, OUCCEKTpUca yria U e€ CBOMCTBA, BUJIbI YTJIOB,
MHOT'OYT'OJIbBHUKH, KPYT.

OceBas cummMmeTpusi reomeTpudeckux ¢uryp. LleHTpanbHas cuMMeTpusi FeOMETpUYECKUX QUryp.

MHOroyroJibHuKHU

MHOroyrojibHUK, €ro 3JIEMEHTBl M €ro CBOWCTBa. Pacrno3HaBaHHE€ HEKOTOPHIX MHOTOYTOJIbHUKOB. BBINMYKJIbIE W HEBBIMYKIIbIC
MHOTOYTOJbHUKH. [IpaBUIIbHBIE MHOTOYTOJIBHUKH.

Tpeyronsnuku. BeicoTa, Mennana, OuccekTpuca, CpedHss JUHUS TPEyrojbHUKAa. PaBHOOENpEHHBI TPEYrOJbHHUK, €T0
CBOMCTBAa W MpHU3HAKU. PaBHOCTOPOHHUU TpeyroJbHHUK. [IpsIMOYronbHBIN, OCTPOYTOJIBHBIM, TYMNOYTOJIbHBIA TPEYrOJIbHUKHU.
Buemnue yrael TpeyrojibHrka. HepaBeHCTBO TpeyrojabHUKA.

Yerbipéxyronpuuku. [lapannenorpamm, pom0, MpsSMOYrOJIbHUK, KBaJpar, Tpameuus, paBHOOEAPEHHAs] Tpamelus.
CBolicTBa U MPU3HAKH MapajuieiorpaMma, poM0a, IpsIMOyTroJIbHUKA, KBaJApaTa.

OKpY:KHOCTb, KPYI'

OKpy)HOCTb, KpPYT, UX 3JIEMEHTHI U CBOICTBA; LIEHTPaJIbHbIC U BIIMUCAHHBIC YIibl. KacaTenbHas u cexyujas K OKpyKHOCTH,
ux ceoucmea. BlMCaHHbBIE U ONKMCAHHBIE OKPYKHOCTH JJISl TPEYTOJIBHUKOB, YemblpEX)20IbHUKO8, NPABUNbHBIX MHO20Y20AbHUKOS.

I'eomeTpuyeckue pUrypsl B mnpocTpaHcTBe (00bEMHDBIE TeJIA)

MHororpaHHuk U €ro 3jeMeHTbl. Ha3BaHWs MHOTOIPaHHUKOB C Pa3HBIM ITOJI0KEHUEM U KOJIMYeCTBOM IpaHel. [lepBuunbie
MPEICTaBICHUS O TUpaMuje, MapajuieNenumene, npusme, chepe, mape, TUIMHAPE, KOHYCe, WX DJIEMEHTaX M TPOCTEHIITNX
CBOWCTBAX.

Ommnowenus

PaBencrBo puryp

CaolicTBa paBHBIX TPEYTOJILHUKOB. [Ipr3HaKku paBeHCTBA TPEYTOJIBHUKOB.

I[Mapa/jiebHOCTH NPAMBIX

[Ipu3Haku u CBOMCTBA MapalieNbHBIX MPSAMBIX. Akcuoma napairervnocmu Eexnuoa. Teopema Daneca.

[HepnenaukyasipHbie NpSIMbIe



[Ipsamoir yron. Ilepnenaukynsap k npsamon. Haknonnas, npoekuus. CepeIMHHBIN NEPIEHIUKYISAP K 0Tpe3Ky. Cgolicmea u
NPUHAKU NEePNeHOUKVIAPHOCTIU.

Ilooooue

IIponopyuonanvhsie ompesku, nodobue gueyp. IlooobHvie mpeyeonvruku. Ilpusnaxu noooobus.

B3aumHoe pacnoJio:keHue psiMol U OKPY>KHOCTH, 08YX OKPYHCHOCHIE.

H3mepenusa u eviuucnenusn

Beanyunbl

ITonsTue Bennuunsbl. J{nuna. U3mepenune qiuuel. Equnuibl nu3Mepenus JiauHbl. Bennunna yrina. 'pagycHas mepa yria.

[TonsiTue o momanu MIOCKON GUrypsl u €€ cBoiicTBax. Mamepenue miomaneit. EAMHUIIBI n3MEpeHus MII0IIaIH.

[IpencraBnenue 06 o0béMe U ero cBolicTBax. M3mepenue o0wpéMa. Equnuiibl uamepenust 00bEMOB.

I/I3MepeHl/Iﬂ U BBIYUCJICHUA

NHcTpyMeHTBl 1711 U3MEPEHWM M TIOCTPOCHHWM; WM3MEpPEHUE M BBIYUCIICHUE YIJIOB, JUIMH (PAaCCTOSHHMI), TUIOMIAJCH.
Tpuronomerpuueckue QpyHKIHH OCTPOro yria B MPSMOYTOJIBHOM TPEYTOJIbHUKE 1puconomempuieckue QyHKyuu mynoeo yeia.
BoeluncneHrne 51€MEHTOB TPEYTrOJABHUKOB C HCIHOJIb30BAHUEM TPUTOHOMETPUYECKUX COOTHOWIEHUU. Dopmyibl IUIOMAAN
TpPEeYrojibHUKA, TMapajielorpaMMa U €ro YacTHBIX BHUAOB, (OPMYJbI IJIUHBI OKPY>KHOCTH M IUIomaau kpyra. CpaBHeHHE U
BhIUKCIIeHUE TIomanei. Teopema [Iudaropa. Teopema cunycos. Teopema xocumycos.

PaccrosiHus

Paccrosare Mexay Toukamu. PaccTosiHEE OT TOUKH 10 NPAMON. Paccmosinue meacoy gueypamu.

I'eomempuueckue nocmpoenusn

['eomeTpuueckue MOCTPOCHUS JIsl MILTIOCTPALIUY CBOMCTB T€OMETPUIECKUX PUTYD.

NHCTpyMEHTBI 11 TOCTPOEHUW: LHUPKYJIb, JMHEWKA, YrosbHUK. [IpocTteiimme mocTpoeHUs LUPKYJIEM U JIMHEUKOW:
MOCTPOEHUE OMCCEKTPHCHI yTiia, MEPICHINKYISIpa K MPSIMOM, yTila, PaBHOTO TaHHOMY.

[locTpoeHue TpeyroibHUKOB MO TPEM CTOPOHAM, JABYM CTOPOHAM U YTy MEXIAY HHUMH, CTOPOHE M JIBYM MPUJIEKAIIUM K
HEW yriam.

JleneHne oTpe3ka B JaHHOM OTHOILIEHUH.

T'eomempuueckue npeoopazosanus (PopMHUPOBAHUE CHUCTEMATUYECKHWX 3HAHUW O IJIOCKMX (DUTypax M HUX CBOMCTBaAx,
MPEACTAaBICHUN O MPOCTEUIINX MPOCTPAHCTBEHHBIX TEJIaX; Pa3BUTHE YMEHUM MOJEIUPOBAHUS PEAIbHBIX CUTyallMid Ha SI3bIKE
r€OMETPUH, UCCIEAOBAHUS MOCTPOCHHONW MOJIENIA C MCIOJIb30BAHUEM T'€OMETPUYECKUX MOHATUN W TEOpeM, ammapara ajireOpsl,
pelIeHns TeOMETPUUYECKUX U MPAKTUYECKUX 3a]1a4);



IIpeoOpa3zoBanusi
[Tonsitue npeobpazoBanus. [IpencraBieHue o MeTanpeIMETHOM MOHATUH «IIpeoOpazoBaHue». [1odobue.
JABuKenust

OceBast U LEHTpaJdbHAs CUMMETPHS, MOBOPOT M MapallieiabHbI nepeHoc. KoMOUHAIMKM ABUKEHUM HA TIOCKOCTH M HX
CBOWCTBA.

Bexmopuvt u koopounamal na niockocmu
BekTopsl

[lonsiTue BekTOpa, ACHUCTBUS  HAJ BEKTOpaMH, HCIOJIb30BAaHUE BEKTOPOB B (U3MKE, pa3JIOKEHHE BEKTOpa Ha
COCTaBIIAIOIINE, CKAISIPHOE TIPOU3BEACHHE.

Koopannarsl

OCHOBHBIE TOHATHUSA, KOOPJIMHATEI  BEKTOpA, PACCTOSIHUE Mexay Toukamu. KoopaumHaTel —cepeiMHbl OTpe3Ka.
VYpaBHenus puryp.

HpI/IMeHCHI/Ie BCKTOPOB U KOOPAHWHAT JI PCIICHUA HpOCTGfIIHPIX rCOMCTPHUUICCKUX 3a/a4.



TeMmaTuueckoe INIAHUPOBAHUE C YKa3aHUEM KOJIHYECTBA 1aC0B,0TBOAUMbBIX HAa OCBOCHUE

KaKI0¥M TeMBbI.

7 kJj1ace
Aure0Opa

1 JIuHeliHOE ypaBHEHUE C OJHOM IIEPEMEHHOU 15
2 Llenpie BbIpakeHUS 52
3 OyHKINH 12
4 CucTeMbl JIMTHCWHBIX YPaBHEHUH ¢ ABYMsI TICPEMECHHBIMU 19
5 [ToBTOpEHUE U cucTemMaTu3amus yueOHOro MaTepuana 4

Hroro:102
I'eomeTpus
1 [IpocTeiimue reomeTprdeckrie GUTypsl U UX CBOMCTBA 10
2 TpeyronsHUKHN 17
3 [Tapannenbubie npsimbie. Cymma yriioB TPEYroibHUKA. 13
4 CooTHollIeHrE MEXKy CTOPOHAMHU U yTiaMH TPEyroJbHUKA 20
) [ToBTOpEHME M cucTeMaTU3aNMsl Y4eOHOTO MaTepuaia 8

Hroro:68

8 ki1ace

Auare0Opa




1 Parmonanpsabie Beipaxenus. CTETIEHD C IIeNIbIM ITOKa3aTeseM. 42
2 KBaapatublie kopHHU. JleiICTBUTEIbHBIE YUCIIA. 26
3 KBanpatHbie ypaBHEHUSI. 24
4 [loBTOpEHUE U cucTEMaTU3alMsl Y4EOHOr0 MaTepuaia 10
102
I'eomerpusn
1 Yerbipexyronapuuku. [Inomaan 28
2 [TonoGHBIE TPEYTrOIBHUKU 19
3 OKpY»XHOCTb 17
4 [ToBTOpEeHME U cucTeMaTu3anus yueOHoro MaTepuasia 4
68
9 k1acc
Aureopa
1 HepaBencTsa 20
2 Ksampatnunas GyHKIms 37
3 DJIeMEHTHI TIPUKIaTHON MaTEeMAaTHUKH 15
4 YucioBeIe TOCIEI0BATEIILHOCTH 17
3) [ToBTOpEHUE U cucTemMaTu3alus yueOHOro MaTepuana 13

HToro:102




I'eomeTpusn

1 BexTopsl 12
2 Meron KoopiuHAT 10
3 CooTHOIIEHNE MEXKy CTOPOHAMH U YIJIAMU B TPEYTOJIBHUKE 17
4 JInrHa OKPYKHOCTH U IUIOLIAb Kpyra 11
5 JIBuKeHUS 7
6 HayvanbHble cBeieHUs U3 CTEPEOMETPUN. AKCHOMBI CTEPEOMETPUH 9
7 [loBTOpEHUE U cucTeMaTU3alMsl Y4eOHOr0 MaTepuania 2

68
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