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1.HJIaHl/IDVCMbIe pe3VJbTAThl YU€0OHOI0 NIpeAMETA

JInuHOCTHBIE , MeTaTIpeIMeTHbIe W TpeIMeTHbIe Pe3yJbTaThl
OCBOEHHSI Kypca MaTeMaTHKH /- 9 Kjacchl

[TporpamMma oGecnieunBaeT JOCTUKEHHUE CIEIYIOMINX PE3YyIbTATOB OCBOCHUS
00pa30BaTeNbHOM MPOrPaMMbI OCHOBHOT'O 00IIEro 00pa3oBaHUs:
JInuyHOCTHBIE pPe3yJIbTAThI OTPAXKAIOT, B TOM YHCJIe B YACTH:

1.I'pa’aaHCKOr0 BOCIUTAHHUA :

TOTOBHOCTBIO K BBITIOJTHEHUIO 00sI3aHHOCTEH Tpa)kIaHWHA U pealU3alliy ero Mpas,
IPEACTABICHUEM O MAaTeMAaTHYECKMX OCHOBaX (YHKUMOHUPOBAHUS Pa3IMYHBIX
CTPYKTYP, SIBICHUM, IPOLEAYP IPaKIaHCKOro 00111ecTBa (BHIOOPHI, ONPOCHI U TIp.)
2.I1aTpHoTHY€CKOro0 BOCIIUTAHUS:

IIPOSIBJICHMEM HMHTEpECAa K MPOIUIOMY M HACTOSIIEMY POCCHUICKONM MAaTEMATHKH,
LEHHOCTHBIM OTHOIUEHHWEM K JOCTHXEHHSM PpOCCHUICKHX MaTEeMaTUKOB U
POCCHIICKOM MaTeMaTW4YeCKOM IIKOJbI, K MCIOJb30BAHUIO0 3TUX JOCTHKECHUN B
JPYTUX HayKax U MPUKIAJHBIX cepax.

3.1lyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

I'OTOBHOCTBIO K O6CY}KI[CHI/IIO OTHYCCKHUX HpO6HCM, CBA3aHHBIX C IIPAKTHYCCKHUM
IMIPUMCHCHHUCM ,Z[OCTI/I)KGHI/II‘/JI HayYKH, OCO3HAHUECM BAKHOCTHU MOPAJIbHO-3THYICCKUX
IIPUHOUIIOB B ACATCIbHOCTH y‘-IéHOFO.

4.9cTeTnyecKoe BOCIIUTAHNE:

CIIOCOOHOCTBIO K  OMOIMOHAIBHOMY W 3CTETHMYECKOMY  BOCIPHUSATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajad, PEIICHHM, pPacCyKICHWA, YMCHHUIO BHUICTh
MaTeMaTHYeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

5.®0u3uyeckoe BoOcNUTaHUE, (POPMHPOBAHUE KYJIbTYPbI 310POBbA H
IMOIUOHAIBLHOTO 0JIATONOTYYHSI:

TOTOBHOCTBIO IPUMEHATh MaTEMAaTHUECKUE 3HAHUS B HHTEPECaX CBOCTO 370POBbS,
BEJICHUS 370pOBOTO o00Opasza JKW3HU (30pOBOE THTaHWE, COATAHCHPOBAHHBIN
peKUM  3aHATAA W OTHAbIXa, peryjsipHas  (¢u3nueckas  aKTUBHOCTB);
c(hOpMHUPOBAHHOCTHIO HABBIKA peICKCUN, TPU3HAHUEM CBOETO MpaBa Ha OIINOKY
¥ TaKOTO e MpaBa IPyroro 4eoBeKa.

6. TpyaoBoe BocniuTaHue:

YCTAaHOBKOM HA AaKTUBHOE YydYacTHE B PEIICHHWH MPAKTHYECKUX  3a7ad
MaTEMaTUYeCKOW HaNpaBICHHOCTH, OCO3HAHMEM BaXXHOCTH MaTEeMaTHYECKOTO
oOpa3oBaHUsI Ha TPOTSHDKCHUM BCEH JKM3HU IS YCHEIIHOW TpodeccuoHambHOM
NEATSILHOCTH W Pa3BUTHEM HEOOXOIMMBIX YMEHHH, OCO3HAaHHBIM BBEIOOPOM U
MOCTPOCHUEM WHIUBUTYAIbHON TPACKTOPHH 00pa30BaHUS U KU3HCHHBIX TIJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX IMTOTPEOHOCTEH.

7.9Ko0/10THYECKOE BOCITUTAHME!



OpUEHTalUuell Ha NMPUMEHEHHE MAaTeMAaTHYECKUX 3HAHWM I pelleHus 3a1ad B
00JIaCTH COXPAaHHOCTU OKPY KaloLeh Cpe/ibl, MIIaHUPOBAHUS MMOCTYNKOB U OLEHKH
UX BO3MOJKHBIX MOCJEICTBUM JISIOKPYKAIOIIEH Cpelibl; OCOZHAHUEM TJ100aIbHOTO
XapaKTepa SKOJOTUYECKUX TPOOJIEM U IyTeH UX pelIeHusl.

8. LleHHOCTH HAYYHOI'0 IO3HAHMUSL:

OpUEHTalMenl B  JCATEIbHOCTH Ha COBPEMEHHYK) CHCTEMY  HAy4YHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YelIOBEKa, MPUPOJIbI U
o0IiecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HaykuM Kak cdepbl UYeI0BEUYECKO
JEATEIbHOCTH, TAaNoB €€ pa3BUTUSA M 3HAYUMOCTH ISl PA3BUTHS LIMBHIM3ALUY;
OBJIAJICHUEM SI3bIKOM MAaT€MATHKH U MAaTEMAaTHYECKOW KYyJbTypOW Kak CPeICTBOM
MO3HAHUS MHUPA; OBJIAICHUEM MMPOCTEUIIMMH HABbIKAMU UCCIIEI0BATEIbCKON
NEeSATETbHOCTH.

MeTanpeaMeTHbIe pe3yJbTATHI

MertanpenMeTHbIe Pe3yiabTaThl OCBOCHMS MPOTpaMMbl y4eOHOro MpeameTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NMO3HABATEJIbLHBIMU  JICUCTBUSIMA, YHUBEPCAIbHBIMM KOMMYHHUKATHUBHBIMHU
JNEUCTBUSMU U YHUBEPCATBHBIMU PEryJISITUBHBIMHU JICHCTBUSIMHU.
1) YHuBepcaibHbie MO3HABATEbHbIE JICHCTBUS 00ECIEUYMBAIOT (POPMUPOBAHUE
0a30BbIX KOTHUTHUBHBIX MPOIECCOB 00YYarOMMXCsl (OCBOCHHE METOJI0B MO3HAHUS
OKPY’KAIOIIEr0 MHpA; MPUMEHEHHUE JIOTMYECKUX, HCCIEN0BATENbCKUX OMEpAIUi,
yMeHu# paboTaTh ¢ HHGOpMAaIIHEH ).
ba3zoBble 1ornyeckue AecTBUA:
- BBIBIATH W XapaKTepU30BaTh CYIIECCTBEHHbIE TMPU3HAKM MaTEMaTUYECKHUX
OOBEKTOB, TIOHSTHI, OTHONICHUH MEXIy TMOHATUSAMU;,  (HOPMYITUPOBATH
OTIpeJICIICHHS TIOHATUN; YCTAaHABIMBATH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 17151 0000IIEHHS 1 CPAaBHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;
- BOCIpUHUMATh,  (opMynaupoBaTh U  TpPeoOpa3OBBIBATH  CYXKJCHHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE; YCIIOBHBIC,
- BBISIBJISITH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOMIOJCHUSX W YTBEPXKICHUSX; MpeajiaraTb KPUTEPUU st
BBISIBJICHUS] 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHIA;
- JlefaTh BBIBOJIBI C MCIIOJB30BAHUEM 3aKOHOB JIOTUKH, JACAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHHH, YMO3aKIIOUCHH 110 aHAJIOTHH;
- pa3OupaTh JOKa3aTeIhCTBA MATEMATUYECKUX YTBEPKICHUU (TIPSIMBIE U OT
NPOTUBHOIO), MPOBOAUTH  CAMOCTOSITEIbHO  HECIIOXKHBIE  JOKa3aTeJbCTBa
MaTeMaTU4YeCKuX (DaKTOB, BHICTPAUBATh APTyMEHTAIUIO, MIPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;
- BBIOMpATh CMIOCO0 pelieHns yaeOHO! 3a1a4uu (CpaBHUBATh HECKOJIBKO BAPUAHTOB
perieHusi, BbIOMpaTh Hanbojee MOAXOAAIMA C Yy4ETOM CaMOCTOSITEIHHO
BBIJICJICHHBIX KPUTEPHUEB).
Bba3oBbIe ucciaeaoBarebCKHeE AeiicTBUA:
- HCIOJB30BaTh BOMPOCHI KakK MCCIEAOBATEILCKUI WHCTPYMEHT TO3HAHMUS;
dbopMyaMpoBaTh  BOMPOCHI,  (PUKCUPYIOUIME  MPOTUBOpEUUE,  MpodiieMy,



CaMOCTOSITENIbHO YCTaHABIMBATh MCKOMOE W JaHHOE, (POPMHpPOBATH THUIOTE3Y,
apryMEHTUPOBATh CBOO MO3ULMIO, MHECHHUE;

- IIPOBOJUTE M0 CAMOCTOSATEIBHO COCTaBICHHOMY IUIAHY HECIJIOXKHBIN
HKCIEPUMEHT, HEOOJIBLIOE UCCIEJOBAHUE II0 YCTAHOBJIEHHUIO OCOOEHHOCTEH
MaTEMaTHYECKOT0 O0BEKTA, 3aBUCUMOCTEN OOBEKTOB MEKIY CO00ii;

- CaMOCTOSITENIBHO (OpMyJIUpOBaTh OOOOILIEHUS W BBIBOABI IO pPE3yJbTaTam
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBAaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

- MPOTHO3UPOBATH BO3MOXHOE PA3BUTHUE MPOLIECCA, a4 TAKKE BbI-

JIBUT'aTh MPEAIOI0KEHUSA O €T0 PA3BUTHUN B HOBBIX YCIOBHSX.

Pabora ¢ nundopmanmeii:

- BBISIBJISITH  HEJOCTATOYHOCTh U M3OBITOYHOCTh HMH(OpMalMM, JaHHBIX,
HEOOXOAMMBIX IS PEIICHUS 3a1a4H;

- BbIOWpaTh, aHANU3UPOBATh, CHCTEMATU3UPOBATb M  HHTEPIPETHUPOBATH
UH(GOPMAIMIO PA3IMYHBIX BUAOB U (POPM IPEICTaBICHMUS;

- BbIOUpaTh (opMy IpeCTaBICHUS MHPOPMAIUU U WUIIOCTPUPOBATH peElIacMble
3aJjauM CXeMaMH, JuarpaMmmamu, MHOM rpadukoil 1 uX KOMOMHALMSIMU;

- OLICHMBATh HAJEKHOCTh MHPOPMAIIUH 110 KPUTEPHUSIM, PEAJIOKEHHBIM YUUTEIEM
WK c(HOPMYITUPOBAHHBIM CAMOCTOSITENIBHO.

2) YHuBepcaibHbIC KOMMYHHUKATHBHbIE JIEUCTBUS 00€eCIeYynBaroT
c(hOpMUPOBAHHOCTh COLIUAIIBHBIX HABBIKOB O0YYAIOIINXCS.
Oo0menue:

- BOCHpHHHMATh W (HOPMYIUPOBATH CYKJCHHS B COOTBETCTBUHU C YCIOBHSMHU H
IEIIMU  OOIIEHUS; SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX W THCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS IO XOJy PEIICHUS 3a7adH,
KOMMEHTHPOBATh TOJYICHHBIN PE3yJIbTAT;

- B Xoe OOCYXJeHHUS 3a7aBaTh BOIMPOCHI MO CYIIECTBY OOCYXTaeMON TEMBbI,
mpoOJemMbl, peliaeMol 3a7aud, BBICKA3bIBATh WJIEH, HAIICJICHHBIE Ha TIOHWCK
pEIICHUs; COIMOCTABISATh CBOM CYXKIEHUS C CYXKICHUAMH JIPYTUX YYaCTHUKOB
nuanora, oOHapy>KUBaTh Pa3jIMYUe€ W CXOACTBO TO3UIMH; B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

- TPEICTaBIATh PE3YNbTAThl PEIICHUS 3aJa4yM, SKCIEPUMEHTa, HCCIICIOBAHUS,
MIPOEKTa; CaMOCTOSITENIbHO BBIOMpaTh (opMar BBICTYIICHUS C Yy4€TOM 3ajad
MIPE3EHTAINNA U 0COOEHHOCTEH ayIUTOPHH.

CoTpyaHu4ecTBo:

- TMOHMMAaTh W HWCIOJL30BAaTh MPEUMYIICCTBA KOMAHIHOW W WHIMBHAYaIbHOM
paboThl MpU pEIIeHWH Y4YeOHBIX MaTEeMaTHYCCKUX 3a/]ad; NPHHUMATh IeJb
COBMECTHOM JEATEIBHOCTH, TUIAHUPOBATh OPTAHHM3AIMI0 COBMECTHOH palOTHI,
pacmpenenaTh BHIBI pabdoT, JOTOBapHBAThCSA, OOCYKIATh IMPOIECC W PE3yJbTaT
paboTHI; 00001MaTh MHEHUS HECKOIBKHX JIIOJICH;

- y4acTBOBaTh B TPYIIOBLIX (GopMax paboThl (0OCYXIeHUsS, OOMEH MHEHHSIMH,
MO3TOBBI€ IITYPMBI U Jp.); BBITIOJHATH CBOIO YacTh paOOThl U KOOPAMHHPOBATH
CBOM JCHCTBUS C JIPYTMMHU 4YJ€HAMU KOMAaHJIbI; OIICHMBATh KAade€CTBO CBOETO
BKJIaJla B OOMMN MPOAYKT TO KPUTEPHSM, CHOPMYIMPOBAHHBIM yUaCTHUKAMU
B3aUMOJECHUCTBUA.



3) VHuBepcaibHbIC PeryJasiTUBHbIE EHCTBHUS 00€CTIeUnBaAOT (POPMUPOBAHUE
CMBICJIOBBIX YCTAHOBOK M KM3HEHHBIX HABBIKOB JINYHOCTH.
Camoopranusamnus:
- CaMOCTOSITEJIbHO COCTaBJISTh IJIaH, aJITOPUTM PEIIeHUs 3aa4u (WK €ro 4acTh),
BBIOMpATh CHOCOO pEIIeHHUs] C Y4€TOM HMEIONIMXCS PECYPCOB UM COOCTBEHHBIX
BO3MOXXHOCTEM, apryMEHTHUPOBaTh M KOPPEKTHUPOBATH BAPWUAHTHI PEIICHHN C
y4ETOM HOBOM MH(GOPMAIIUH.
CaMOKOHTPOJIb:
- BJIaJETh cHoco0aMu CaMOIPOBEPKH, CAMOKOHTPOJIA Mpolecca W pe3yibTaTa
pelIeHrs MaTeMaTUIeCKOM 3a/1auu;
- TOpeaBUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEIICHUU 3a7a4H,
BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;
- OLEHMBAaTh COOTBETCTBHUE pPE3yJIbTaTa AESATEIBHOCTU MOCTABICHHON LIEIH U
YCIIOBUSIM, OOBACHSITh IPUYUHBI IOCTHKCHUS UM HEIOCTHXKCHUS 11€TH, HAXOIUTh
OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IIpeameTHbIE pe3yJbTAThI:
1) oco3HaHue 3HaYEHUSI MAaTEeMAaTUKH JIJIsi TOBCEHEBHOM KU3HU YEJIOBEKA;
2) mnpencTaBlieHHE O MaTEMaTUYeCKOM Hayke Kak cdepe MaTeMaTUYecKon
NesATeIbHOCTH, 00 »dTamax e€ pa3BUTHS, O €€ 3HAYUMOCTU JUIsl PpPa3BUTHUSA
MBWIN3ALINH;
3) pa3BuTHEe YyMEHHM paboTaTh ¢ Y4YEOHBIM MaTEMAaTUYECKUM TEKCTOM
(aHAMM3UPOBATH, U3BJIEKATh HEOOXOIUMYIO UH-
dbopmanuio), TOYHO U TPAMOTHO BBIpAXKAaTh CBOM MBICIM C TPUMECHEHUEM
MaTeMaTUYECKOW TEPMUHOJIOTUM W CUMBOJIMKH, MPOBOJUTH KiaccuUKaIUH,
JIOTUYEeCKHE 000OCHOBAHUS;
4) BnageHue O0a30BbIM TMOHSATUWHBIM amnmaparoM IO OCHOBHBIM pazjesiaM
COJICpKaHMUS;
5) cucreMatuyeckue 3HaAHUS O PYHKITUSAX M UX CBONCTBAX;
6) NpaKTUYECKU 3HAYMMBbIE MATEMAaTUYECKHE YMEHHUS U HABBIKU, UX MPUMEHEHUE K
pPELIEHUIO MaTEMATHYECKUX W HEeMaTeMaTU4YeCKUX 3aJay, Mpearnosararliee
YMEHHUSL:
* BBITNIOJIHSTH BEIYUCIICHUS C JEHCTBUTEIbHBIMU YUCIIAMU;
* pelllaTh ypaBHEHUS, HEPABEHCTBA, CUCTEMbl YPaBHEHUIN U HEPABEHCTB;
* pemiaTh TEKCTOBbIE 3afaud apU(PMETUYECKHM CIOCOOOM, C IOMOIIBIO
COCTaBJICHUS U PEILICHUS] YPaBHEHUM, CHCTEM YpaBHEHUN U HEPABEHCTB;
* UCIOJIb30BaTh aNreOpanyecKuid sI3bIK JJI ONMUCAHUS MPEAMETOB OKPY>KaIOIIETO
MHpa U CO3/IaHHSI COOTBETCTBYIOIIMX MaTEMAaTUUECKUX MOJICIICH;
* MMPOBOJUTH MPAKTUYECKUE PACUETHI: BHIYUCICHHUS C MPOIEHTAMH, BEIUUCICHUS C
YUCIIOBBIMU MOCJIEI0BATEIbHOCTSIMH, BBIYUCIICHUS CTATUCTUYECKUX
XapaKTEPHUCTHK, BHITIOJHEHNE TPUOIMKEHHBIX BHIYUCIICHHM;
* BBITIOJTHATH TOXKECTBEHHBIE TPEOOPa30BaHUS PAIIMOHATBLHBIX BRIPAKCHHI;
* BBITMIOJIHSITH ONEPALIMU HAJ MHOKECTBAMU;
* vccieoBaTh QYHKIIMU U CTPOUTH UX rpaduKH;



* YUTaTh W WCHOJB30BaTh HH(POPMAIHMIO, MPEJICTABICHHYIO B BHUIE TaOJHIIbI,
JayarpaMMsbl (CTOJIOUATOM MM KPYTOBOM);
* pemaTh MpPOCTeHIe KOMOMHATOPHBIC 3a/1a4H.

B pe3yabTare ndydyeHus Kypca ajredpbl B 7 Kjiacce y4eHUK HAYYUTCH:
AJredOpanveckue BbIpaKeHUs

VYyamuiicsa HAy4nuTCs:
- ONEpUPOBATH IOHATUSMHU «TOXKIECTBO», «TOXKIECTBEHHOE IPEOOpa30BaHUE,
pelaTh 3aJa4n, coJiepkaliie OyKBeHHbIE JaHHbIE, padoTaTh ¢ (popMyIamu;
- BBIIOJHATH NpeoOpa3oBaHUE  BBIPAXKEHUN, COJAEp)KAIIMX CTENEHH C
HaTypaJbHBIMH MOKAa3aTEISIMU;
- BBITMIOJIHATH TOXAECTBEHHBIC MPeoOpa30BaHUs PAIMOHAIBHBIX BBIPAKCHUN Ha
OCHOBE IIPABUJI ACUCTBUI HaJ MHOTOYJICHAMU;
- BBITIOJIHATH PA3JI0KEHNE MHOTOWICHOB HA MHOKUTEIIH.

Yyanmuiics NoJy4uT BO3MOKHOCTD:
- BBIIOJIHATH MHOTIOIIArOBbIE MPEOOpPa30BaHUS PALMOHAIBHBIX BBIPAKEHUN,
IPUMEHSS LIMPOKHUI HA0Op cr1ocoO0B U MPUEMOB;
- IPUMEHSATH TOXKJAECTBEHHbIE IPE0Opa30BaHus AJIs PEIICHUS 33/1a4 U3 Pa3IMUHbIX
paszaeioB Kypcea.
YpaBHeHust

VYyamuiicsa Hay4nuTCS:
- pelmaTh JMHEHHBIE YPABHEHUS C OJHOU ITEPEMEHHOM, CUCTEMBI JBYX YPaBHEHUU
C IBYMsI IEPEMEHHBIMU;
- IOHUMATh YPABHEHHE KaK BAKHEUIIIYIO MAaTEMaTHYECKYIO MOJENb [l ONMCAHUS
U W3Y4YEHMs] Pa3sHOOOpA3HbIX peaJbHBIX CUTYyallMd, peliaTh TEKCTOBbIE 3aJauu
anreOpanyecKuM METOJIOM;
- NPUMEHATh TrpapuuecKue TMpeACTaBICHUS s HUCCIEJOBAHUS YPaBHEHMIH,
WCCJIEIOBAHUS M PELIEHUS] CUCTEM YPAaBHEHHI C IBYMSI IEPEMEHHBIMH.

Yyamuiics NoJy4uT BO3MOKHOCTD:
- OBJIAJIETh CIIECLMAIBHBIMU MPUEMAMHU PEILICHUS YPABHEHHU U CUCTEM YpPaBHEHUI;
YBEPEHHO NPUMEHSATH allnapar ypaBHEHHUH JIJIs1 peleHus] pa3HOOOpa3HbIX 33/1a4 U3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, IIPAKTUKH;
- IPUMEHSATH TpaduuecKre MPeACTaBICHUS AJI UCCIIEI0OBaHUS YpaBHEHU, cucTeM
ypaBHEHUH, coJepKalux OyKBeHHbIE KO3(PPUIIUEHTHI.
DyHKUIMHA

Yyamuiicss Hay4uTCs:

- TOHMMAaTh M HCIHOJB30BaTh (PYHKIMOHAIbHBIE TOHATHS, S3bIK (TEPMUHBL,
CUMBOJIMYECKHE 0003HAYCHUS);
- CcTpouTh TrpaduKu JTUHEHHOW (YHKIMH, HCCIEOBaTh CBOWCTBA YHMCIOBBIX
GyHKIIMI Ha OCHOBE M3yYCHHUsI IOBEICHUS UX TPa(UKOB;
- MOHUMATh (PYHKIMIO KaK BAXKHEHUIIIYI0O MAaTEMaTUYECKYI0 MOJEIb JUIsl ONMCAHUS
MPOLIECCOB U SIBJICHUM OKPYKarOLIEro MUpa, TPUMEHATh (DYHKIIMOHAIBHBIN S3bIK
JUIsL  ONMMCaHUsT M MCCIENOBAHUS  3aBUCUMOCTEM Mexay (PU3MYECKUMU
BEJIMYMHAMU;



VYyamuiics noay4uT BO3MOKHOCTD:
- IPOBOJAUTH MCCIIEOBAHUS, CBSI3aHHBIE C U3YYEHHEM CBOMCTB (pyHKLHMH, B TOM
YHClie C UCTOIb30BAaHUEM KOMIIBIOTEPA; H OCHOBE I'pa)KOB U3YUEHHBIX (PYHKIIHI
CTPOUTH 00JI€ CIOXKHBIE T'paUKH (KYyCOUHO-3a/JaHHBIE, C «BBIKOJOTHIMUY TOUKaAMHU
UT. I.);
- HUCHOJB30BaTh (PYHKIIMOHANBHBIC MPEACTABICHUS U CBOMCTBA (YHKIUN IS
peleHnss MaTEMaTUYECKUX 3a/1a4 U3 pa3 JINYHBIX Pa3JeioB Kypca.

B pe3yabTarte usydenusi kKypca ajaredopbl B 8 kiiacce ydeHUK HAYYUTCH:

AnreOpanveckue BbIPAKEHUS
BhIIyCKHUK Hay4duTCS:
- BBINOJHATH MPEOOpPa30BaHUSI BBIPAKEHUM, COJEPKAIIMX CTENEHU C IEIBIMU
MOKa3aTesIMU U KBaJIpaTHbIC KOPHU,
- BBINIOJIHATh TOXJECTBEHHBIE MPEoOpa3oBaHUs PAMOHAIBHBIX BBIPAKECHHUI Ha
OCHOBE IMMPaBUJI ACUCTBUIN HAJ MHOTOUJICHAMU U alre0pandyecKuMu Apoosmu;
BhINMyCKHUK MOJIYYUT BO3MOKHOCTh HAYUHUTHCS:
- BBINIOJIHATH MHOTOIIATOBBIE MPEOOpa30BaHUsl PAIMOHATIBHBIX BBIPAXKEHUH,
IPUMEHSS LIMPOKHUI HA0Op cr1ocoOO0B U MPUEMOB;
- IPUMEHSITh TOXKJACCTBEHHbBIC MPEOOpa30BaHus IJIs PEIICHUS 3a/1a4 U3 Pa3IMIHbIX
paszeioB Kypcea.
YpaBHeHnust
BpinyCKHUK Hay4uuTCS:
- peuaTh OCHOBHBIE BUJIbI PALIMOHAIBHBIX YPABHEHUN C OJTHOU IIEPEMEHHOM,
MMOHMMATh YPABHEHUE KAaK BAXKHEHIITYI0 MATEMAaTUYECKYI0 MOJIENb JIsl ONTMCAHUS U
U3YUYCHUS Pa3sHOOOPA3HBIX pEATbHBIX CUTYyallui, perniaTh TEKCTOBBIC 3a/layu
anreOpanyeckuM MeTOJIOM;
-IIPUMEHSATH rpaduuecKre MpeCTABICHUS JJISl UCCIICI0BaHUs YPaBHEHUM,
BrInmycKHUK OJIYYUT BO3MOKHOCT!
- OBJIAJIETh CHEIUAILHBIMU MPUEMAMU PEIICHUS YPABHEHUN U CUCTEM ypaBHEHMUI;
YBEPEHHO MPUMEHSTH almapaT ypaBHEHHUH Il pelleHrs pa3HOOOpa3HbIX 3a7a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, MPAKTUKH;
- TNPUMEHATh TpaduyecKue NPEACTaBICHUS [JIs HUCCIEJOBAaHUS YpPaBHEHUH,
CUCTEM yYpaBHEHHM, COAepKaITNX OyKBEHHbBIE KOA(D(DHUITHCHTHI.
YucaoBbIe MHOKECTBA
BbIIyCKHUK Hay4dHTCS:
- IOHUMAaTh TEPMHUHOJIOTHIO U CUMBOJIUKY, CBSI3aHHBIE C MOHSITHEM MHOKECTBA,
BBITIOJIHSATH ONEpalliy HaJl MHOKECTBAMU;
- ICTI0JIb30BaTh HAYAJIbHBIE MPEICTABICHUSI O MHOKECTBE JIEHCTBUTEIbHBIX YHCEI.
BBINMyCKHUK TOJIYYUT BO3MOKHOCTD:
- pa3BHUBaTh MPEICTABIIEHUE O MHOKECTBAX;
- pa3BUBaTh MPEICTABICHUE O YMCJIE W YUCIOBBIX CUCTEMax OT HATypaJbHBIX 10
JEUCTBUTEIBHBIX YUCEIT; O POJIM BHIYUCIIEHUN B MPAKTHUKE;



- Pa3BUTh W YIUIYOUTh 3HAHUS O JACCATUYHOW 3aMHCH JICUCTBUTEIHHBIX YHCEI
(mepuoauyUecKue U HeTIepUOIUIECKUE APOoH ).

DOyHKIMHA

BrIlyCKHUK HAy4UTCA:

- TOHUMATh W WUCHOJb30BaTh (PYHKIMOHAIbHBIC TOHSTHS, S3bIK (TEPMHUHBI,
CUMBOJIMYECKHE 0003HAYCHUS);
- CTpOUTH TpadUKU JIEMEHTAPHBIX (DYHKIIMI, HCClIeOBaTh CBOMCTBA YUCIIOBBIX
GyHKIIMIA Ha OCHOBE M3yYCHHUsI IOBEICHUS UX TPa(UKOB,;
- MIOHUMATh (PYHKITUIO KaK BOKHEHUIIIYI0O MAaTEeMAaTHYECKYIO MOJEIb ISl OIHCAHMUS
MIPOIIECCOB M SIBJICHUNA OKPYXKAIOIIET0 MUPA, TPUMEHATh (PYHKITMOHAIBHBIN SI3BIK
JUTSI OTIUCAHUSI M UCCIIEOBAHUS 3aBUCUMOCTEH MEXTy (PU3NUSCKIMH BEITMYNHAMY,
- TOHMMAaTh W WCIONB30BaTh SI3BIK  TOCTEAOBATEIIBHOCTEH  (TCPMHHBI,
CUMBOJIMYECKUE 0003HAYECHNS )
- TOpUMEHATh (OPMYJIbI, CBSI3aHHBIE C aApUPMETHUYECKONM U TEOMETPUUYECKOM
MpOrpeccusiMU, U anmnapar, cOPMUPOBAHHBIN MPHU WM3YYEHUHU JPYTUX Pa3JEoB
Kypca, K pelIeHHUI0 33/1a4, B TOM YHCJIEe C KOHTEKCTOM M3 PEAIbHON KU3HU.

BBITTyCKHUK MOTYyYUT BOZMOXKHOCTH!
- MPOBOJIUTH UCCIEAOBAHUS, CBS3aHHBIC C U3YYCHHEM CBOMCTB (YHKIUN, B TOM
YHUCJI€ C KCIOJb30BAaHUEM KOMIIBIOTEPA; HA OCHOBE TpadUKOB H3YYEHHBIX
byHKUMA  cTpouTh OoJjiee  ClOkKHBIE Tpaduku  (KyCOUHO-3aJaHHBIE, C
«BBIKOJIOTBIMIY TOYKAMH H T.I1.);
- HCIIOJB30BaTh (DYHKITMOHAIBHBIE TIPEICTABIICHUS U CBOWCTBA (DYHKITUN PEIICHHUSI
MaTEeMaTHYECKHX 3aJ1a4 U3 Pa3INIHBIX Pa3/IesioB Kypca,
- pemath KOMOWHUPOBAHHBIC 33Jaydl ¢ TPUMEHEHHEM (GOpMys N-TO 4jieHa W
CYMMBI TEpPBBIX N YJIEHOB apU(PMETUYECKOH M TE€OMETPUUYECKOW IPOTrpecCcui,
MIPUMEHSS TIPH 3TOM armapaT YpaBHCHUN U HEPABEHCTB;
- MOHUMAaTh ApUPMETHUYECKYI0 M TECOMETPUUYECKYIO MPOTPECCUU Kak (DYyHKIMH
HATypaJbHOTO apTyMEHTA; CBSI3bIBATh apU(METUUYECKYIO MPOTPECCHUIO C IMHEUHBIM
POCTOM, TEOMETPHUUECKYIO — C SKCTIOHEHIIMAILHBIM POCTOM.

B pe3yabTrarte u3yueHus Kypca ajareopol B 9 Kiiacce y4YeHUK HAYYUTCS:

HepaBencrBa

BrinyCkHUK HAy4uuTCS:

- TOHUMATh TEPMHUHOJOTUIO W CHUMBOJHUKY, CBSI3aHHBIE C OTHOIIEHHUEM
HEPABEHCTBA, CBOMCTBA YMCIIOBBIX HEPABEHCTB;

- pelarh JUHENHbIE HEPABEHCTBA C OJHOM MEPEMEHHOM M UX CUCTEMBI; PELIATh
KBaJIpaTHbIC HEPABEHCTBA C OMOPOM Ha TpaduuecKre MpeCTaBICHUS;

- PUMEHATH aIlapar HEPABECHCTB IS PEUICHUS 3a7ay U3 Pa3jInYHbIX Pa3JIeliOB
Kypca.

BhInyCKHUK MOJIYYUT BO3MOKHOCTb:

- OCBOUTH pPa3HOOOpa3Hble NPUEMBI JI0KA3aTebCTBA HEPABEHCTB; YBEPEHHO
MPUMEHSTH armnapaT HEPaBEHCTB IS PElIeHUs] pa3HOOOPa3HbIX MaTEeMaTHYECKUX
3a7a4, 3a/1a4 U3 CMEXHBIX IPEAMETOB U MTPAKTUKHU;



- TPUMEHATh TrpadudecKoe TMpeACTaBICHUE ISl HWCCISAOBAHUS HEPABEHCTB,
CUCTEM HEPABEHCTB, COJIEpKAIIUX OYKBEHHbIE KOY(PDUIIUESHTbI
YucjioBble (PyHKIUHU
BbIlTyCKHUK HAYy4YUTCS:
- TIOHMMAaTh W HCIOJIb30BaTh (PYHKIMOHAIbHBIE MOHATUA M S3bIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAYCHUS);
- CTPOUTH TpadUKH >JIEMEHTAPHBIX (DYHKIIMI; MCClIeI0BaTh CBOMCTBA YUCIOBBIX
(byHKIMI HA OCHOBE M3YYEHHUS MOBEACHUS UX TPaPUKOB;
- MIOHUMATh (PYHKITUIO KaK BOKHEHUIIIYI0O MAaTEeMAaTHYCCKYIO MOJEIb ISl OIMCAHMUS
MIPOIIECCOB M SIBJICHUNA OKPYXKAIOIIET0 MUPA, TPUMEHATh (PYHKITMOHAIBHBIN SI3BIK
JUTSI OTIUCAHUSI M UCCIIEOBAHUS 3aBUCUMOCTEH MKy (PU3MUCSCKIUMHU BETMIUMHAMH.
BBITTyCKHHUK TIOTyYUT BO3MOKHOCTh HAYUNUTHCS .
- TPOBOJUTH HMCCIICIOBAHUS, CBSI3AHHBIC C M3YUCHUEM CBOWCTB (PYHKITHH, B TOM
YHUCJIE€ C MCIOJb30BAaHUEM KOMIIBIOTEPA; Ha OCHOBE TpadUKOB H3YYEHHBIX
byHKUMA  cTpouTh OoJjiee  ClOkKHBIE Tpaduku  (KyCOUHO-3aJaHHBIE, C
«BBIKOJIOTBIMIUY TOYKAMH H T. I1.);
- UCTIOJIb30BaTh (DYHKIIMOHAJIBHBIE MPEACTaBICHUS M CBOWCTBA (DYHKIUH ISt
pelieHus MaTeMaTHYECKUX 3a]1a4 U3 Pa3IMUHbIX Pa3J/Ie]IoB Kypca.
YucsioBble MOCIEA0BATEIHLHOCTH
BhITyCKHUK HAYYUTCS:
- TOHMMAaThb W HCIOJNB30BaTh S3BIK  IOCIEAOBATEIILHOCTEH  (TEPMHHBI,
CUMBOJIMUECKUE 0003HAYCHU);
- TpUMEHATH (OPMYJIBI, CBSI3aHHBIC C ApPUPMETHICCKON U TEOMETPUUYCCKOUN
Mporpeccueii, W ammapar, CPOPMUPOBAHHBIA TPH H3YYCHUU IPYTUX pa3eiioB
Kypca, K pEeIIeHUIO 33124, B TOM YHCIIe C KOHTEKCTOM U3 PEaTbHOU KU3HH.
BBITTyCKHHUK TIOJTyYUT BO3MOYKHOCTh HAYUNUTHCS .
- pemiatb KOMOMHUPOBAHHBIC 33Ja4ydl C TNPUMEHEHHEM (QOopMysl N-ro ujieHa u
CyMMBI TIEPBBIX N YJECHOB apU(PMETUYECKOW W TEOMETPUUYECKOW MPOTPECCHUH,
MPUMEHSIS TIPU ATOM armapaT ypaBHEHUN U HEPABEHCTB;
- TOHMMaTh apU(METUUYECKYI0O M TEOMETPUYECKYIO MPOTPEecCH0 Kak (DyHKIUH
HATypaJbHOTO apTyMEHTA; CBSI3bIBATh apU(METUUYECKYIO MPOTPECCUIO C JIMHEHHBIM
POCTOM, TEOMETPUYECKYIO — C DKCIIOHEHIIUATBLHBIM POCTOM.

CiyyaiiHbie COObITHSI M BEPOSITHOCTD

BbINTyCKHUK HAyuyuTCSd HAXOAUTh OTHOCUTENBHYIO YaCTOTYy M BEPOSITHOCTH
CITy4alfHOTO COOBITHSI.
Ucnoab3oBath mnpuoOpeTeHHble 3HAHUST W YMEHHUSI B NPAKTHYECKOH
NeSITeJIbHOCTH U MOBCETHEBHOM
- CAMOCTOSITEILHO MPUOOPETATh U MPUMEHSTh 3HAHUS B PA3JIUYHBIX CUTYaLIMSIX;
- paboTaTh B rpymnmnax, apryMeHTUPOBaTh U OTCTaWBATh CBOIO TOUKY 3PCHMS;
- U3BJIEKaTh y4eOHYIO0 HH(POPMAIIHIO;
- TI0JIb30BaThCS MPEAMETHBIM YyKa3aTeleM, SHIMKIIONEANEd U CIPaBOYHUKOM IS
HaxO0XJIeHUsS HHPOopMaIHy;



-CaMOCTOSITEIBHO JEUCTBOBaTh B CUTYyallMH HEOIPEICIICHHOCTH MPU PEUICHUU
aKTyaJlbHBIX JJI1 HUX TPOOJIEM.

®opmupoBanue UKT- koMIeTEeHTHOCTH 00y4aKOLIIUXCS
- HUCHOJIb30BaTh pa3jMYHbIE MpUEMbl MoWcKa wuHpopMmauuu B HHTepHeTe,
MOMCKOBBIE  CEpPBHCHI, CTPOUTH 3alpochl JUIsl TMOUCKAa HHOpMaUU U
aHaJM3UPOBATh PE3YJIbTAThl IOUCKA
- CO37aBaTh MPE3CHTALNU
- IPOEKTHAS AEATEIbHOCTD
- TOPOEKTUPOBATh M OPTraHU30BBIBATH CBOK) HWHAUBHUAYAIBHYK) W TPYIIIOBYIO
NEeATENIbHOCTh, OPIraHU30BbIBaTh CBOE BpeMs ¢ ucnonb3zopanueM MKT
dopMHUpOBaHHE  OCHOB  Y4YeOHO-HCCJIEAOBATEIbCKOM W MNPOEKTHOM
AeSITeJIbHOCTH
[InaHupoBaTh MW BBHINOJHATH Y4YEOHOE WCCIEAOBAHME U YYCOHBIM MPOEKT,
UCIIOJIb3Ysl 000PY0BaHUE, MOJIETTH, METOJIbI M PUEMBI, aJICKBATHBIE UCCIIETYyEMOMN
npo0semMe; BHIOUPATh U UCIIOJIB30BATh METO/Ibl, OTHOCSIIIUECS K pacCMaTpuBaeMon
npo0semMe; pacro3HaBaTh U CTaBUTh BOMPOCHI, OTBETHI Ha KOTOPHIE MOTYT OBITh
MOJIYYeHBI IMYyTEM HAYYHOTO HCCIEJOBaHUs, OTOMpaTh aJCKBATHBIE METOJIbI
uccienoBanusi, (GOPMYJIHPOBATh BBITEKAIONIME W3 UCCIICIOBAHUS BBIBOJIBI;
MOCTaHOBKAa MPOOJIEMBI, SICHO, JIOTUYHO M TOYHO H3JIaraTh CBOIO TOYKY 3pPEHUS,
HCIIOJI30BaTh  SI3BIKOBBIE CPENICTBA, aJeKBaTHbIE 0OCyXmaaemMoil mpoOlieme;
oTJInYaTh (HAKThl OT CYKJCHUH, MHEHUN U OILICHOK, KPUTHYECKU OTHOCHUTHCS K
CYXXJEHUSIM, MHEHHSIM, OILICHKaM; BUJIETh M KOMMEHTHPOBATh CBSA3b HAYYHOTO
3HAHUS W LEHHOCTHBIX YCTAHOBOK TMPHU MOJYYEHHH, PACIPOCTPAHCHUU U
MIPUMEHECHUU HAYYHOTI'O 3HAHUA.
@®opMHUpOBaHHE CTPATErMH CMBICJIOBOI0 YTEHUS U PA0OTHI ¢ TEKCTOM
OnpenensaTe TJIABHYIO TeMy, OOIIYIO LeJib WM Ha3HAYCHUE TEKCTa; OOBSICHSTH
MOPSIJIOK YaCTEH/UHCTPYKIIUH, CONEPKAIIUXCA B TEKCTE; COMOCTABIISITh OCHOBHBIC
TEKCTOBBbIE M B HETEKCTOBBIC KOMITOHEHTHI: PEIIaTh y4eOHO-TIO3HABATEIbHBIC U
y4eOHO-TIPAKTUYECKUE 3a7a4M, TPEOYIOIINE MOTHOTO U KPUTHUECKOTO MMOHUMAaHUS
TEKCTa: CTaBUTh Iepes COOOM I1eNIb YTCHHUsI, HAIIPaBysisi BHUMaHUE Ha MOJIE3HYIO B
JAHHBI MOMEHT WH(GOPMAIINIO; BBIJICTSATh HE TOJIHKO IIABHYI0, HO M U30BITOYHYIO
uHdOpMAITUIO TPEOOPA3OBBIBATH TEKCT, UCIIOJIB3YsI HOBBIE (POPMBI MPEACTABICHUS
uHbopMaIuu

2. Conep:xanue Kypca ajareopsi 7-9

Conep:xanune 7 kiaacca(136 4,4 4 B Hemen10)

1. JluneiiHoe ypaBHeHHUe ¢ 0HOI nepemeHHoM (17 1)

UucnoBeie BBIpaXEHUsS C TepeMeHHbIMH. [IpocTeiimue mnpeodpa3zoBaHUs
BBIDOKCHUN. YpaBHEHHUE, KOPEHb ypaBHEHHUs. JIMHEWHOE ypaBHEHUE C OJHOWU
IepeMeHHON. PemieHne TEKCTOBBIX 3aJad METOJOM COCTAaBJICHUS YPaBHEHUM.
CratncTryeckne XapakTepUCTHKH.

2. Heable Boipaxkenusi (68 4)



ToxaecTBEHHO paBHbIE BbIpakeHHs. CTENEHb C HATYPAJIbHBIM MOKA3aTelIeEM U €€
cBoiictBa. Ommowren. ®ynkuuu y = x% y = x°u ux rpapuku. MHOro4seH.
CrnosxeHue, BBIUYMTAaHUE M YMHOKEHHUE MHOTOWIECHOB. Pa3noxeHne MHOTOYJICHOB
Ha MHOXkuUTeN. DOpMyIIBl COKpaIEHHOr0 yMHOKeHud (a + b)2 = a? + 2ab + b?, (a
+b)® = a®+ 3a%b + 3ab? + b®, (a £ b) (a® + ab + b?) = a° +b®. [Ipumenenue hopmyn
COKPAIIEHHOI'O0 YMHOXEHHUSI B IPeoOpa30BaHUIX BbIPAXKEHUI.

3. ®ynkuuu (18 u)

Oynkuus, o0nacTh onpeaeneHuss QyHKIUHU. Berancnenue 3HaueHuil QyHKINN
no Qopmyne. I'papux dynkuuu. Ilpsmas mpomopuHOHANTBHOCTH U €€ Tpaduk.
Jluneitnas QyHKuUsA U ee rpaduk.

4. Cucrembl JTHMHEHHBIX YpaBHeHMH (25 1)

Cucrema ypaBHeHUl. Pemenue cucTteMpl IByX JIMHEWHBIX YPaBHEHUN C ABYMS
NEPEMEHHBIMU M €r0 FEOMETPUYECKasi MHTeprpeTanus. Pelienrne TeKCTOBBIX 3a1a4
METOJ/IOM COCTaBJIEHUS CUCTEM YPABHEHMIA.

5. IloBTOpenue (8 1)

Copepxanne 8 kiaacca(136 4,4 4 B HexeJ110)

1.PanuoHasibHbIe BbIpa:keHus (55 1)
PanmonanbHass apoOb. OCHOBHOE CBOWMCTBO JIpoOM,  COKpallleHue ApOoOeH.

. k
TO)KIIGCTBGHHI)IC Hp606paSOBaHI/IH PadruOHAJIbHBIX BBIpa)KGHI/II/I.(DYHKHI/IHyZ—
X

u ee rpaduk. CTeneHs ¢ 1eNbIM MoKa3aTeseM U ee cBokcTBa. CTaHAapTHBIM BUI
yucia. HauanbHbie cBeleHNs 00 OpraHu3aIlii CTATUCTUYECKUX MCCIICIOBAHUMH.

2. KBanparubie kopHu. JeiicrBuTesnbHubie ynciaa (30 u)

[lonarue o0 wupparmoHanbHBIX uuciax. OOmMe CBEACHUS O ACHCTBUTEIBHBIX
yuciax. KBaapartHelii kopeHsb. [loHsITHE 0 HAXO0KICHUH TPUOTKEHHOTO 3HAYCHUS
KBaJpaTHOro KopHs. CBoilcTBa KBaApaTHbIX KopHeil. IIpeoOpazoBanus
BBIpAXKEHUH, colepKaluX KBaapaTHble KOpHU. DyHKIMS y=+/x ,ee cBoOicTBa M
rpaduxk.

3.KBagpaTHubie ypaBHeHus (364)

KBanparHoe ypaBHeHue. Popmyna KOpHEHM KBagpaTHOrO ypaBHeHHs. Pemienwue
pallMOHANbHBIX YypaBHEHWH. PemeHune 3agay, NPUBOIAIIMX K KBaJApaTHBIM
YPABHEHHUSIM U NMPOCTENUIIMM PALMOHAIIBHBIM YPABHEHUSIM.

4.IToBTOpenue (15 4)

Conep:xanne 9 kiaacca(102 4, 3 u B Hege110)

1.HepaBenctBa (20 u)

Yucnossle HepaBeHCTBA. OCHOBHBIE CBOMCTBA YMCIIOBBIX HEPABEHCTB. CliokeHue
U YMHOXXCHHME YMCIOBBIX HEpaBeHCTB. OLEHMBAHME 3HAYCHUS BBIPAKECHUS.



HepaBeHncTBa ¢ onHOM TniepeMeHHOU. PelieHue JIMHEWHBIX HEPABEHCTB C OJHOM
nepemeHHoi. Uucnosbie mpoMekyTKH. CUCTEMBI JIMHEUHBIX HEPABEHCTB C OJHOMU
nepeMeHHO#. O HEKOTOPBIX crioco0ax J0Ka3aTelbCTBa HEPABEHCTB.

2. KBagpaTuunas pynkuus (34 4)

[ToBTOpEeHUE U pacupenue ceeeHnit o GyHkuuu. M3 uctopun pa3BUTHs MOHITHS
¢bynkuuu. CpoiictBa  QyHkiuu. Iloctpoenune rpaduka GyHKIUU &y =
kf(x)IToctpoenue rpadukoB pyukuuii y = f(x) + b ny = f(x + b). KBagparuunas
bynkuus, e€ rpaduxk u cpoiictBa. O HEKOTOPBIX MpeoOpa3oBaHUSIX TpadUKOB
¢bynkuii. Pemenue kBagpaTHbIX HepaBeHCTB. CHCTEMbl YpaBHEHHMH C ABYMs
nepeMeHHbIMU. PellieHre HepaBeHCTB METOJOM UHTEPBAJIOB.

3.9J1eMeHThI IPUKJIATHOI MaTeMaTHKH (20 )

Marematuueckoe MojenupoBaHue. IIponieHTHbIE pacuérbl. AOCONIOTHAs U
OTHOCHUTENIbHAsE morpentHocTu. OCHOBHBIE TMpaBuiia KOMOWHATOpUKH. YacToTa M
BEPOSITHOCTh Ciy4ailHoro coObiTusi. Kiaccuueckoe orpezerieHue BEpPOSATHOCTH.
HauanbHble cBeieHus o ctatuctuke. CHavana Oputa urpa. Jlucnepcusi.

4 YucaoBble mocjaeaoBaTeJabHOCTH (17 1)

Uucnosble nocieoBaTeNbHOCTA. O KpOJIMKaX, MOJACOJHYXaX, COCHOBBIX IIMIIKAaX
U «30JI0TOM ceueHum». Apudmerndeckas nporpeccus. Cymma N mepBbIX YICHOB
apumeTnyeckoil nporpeccuu. I'eomerpuueckas mnporpeccus. Cymma N mepBBIX
YJICHOB TeoMeTpuueckoil mporpeccur. Cymma OECKOHEYHOW T'e€OMETPpUYECKOMN
MPOTPECCUH, Y KOTOPOM MOAYJIb 3HAMEHATeNss MeHbe 1. DJIEeMEHTHI
KOMOMHATOPUKH U TEOPUU BEPOSTHOCTEH.

5. IloBTOpenue (11 4)

3.TemaTn4yeckoe MJIAHUPOBAHHE Y4eOHOI0 NMpPeAMeETa, COCTABJICHHOE C YUYETOM
NporpaMMbl BOCIUTAHUS

7 kJyacce
Koua- Tembl Kon | OcHoBHBIC BHABI OcHoBHbBIE
BO -BO AeATeJIbHOCTH HaNpaBJIeHUS
4aco yaco | oO0yuyamommuxcs (Ha BOCIIMTATE/NbH
B B YPOBHE Y4eOHbIX oii
neicTBHil) JNEeATEJbHOCTH
I'maBa 1 17 Brenenue B anreopy. 1 Pacnio3naBath unciioBbie 2,8
JIuneiinbie 3apoxaeHue aareopsl B BBIPAXEHUS U BBIPAKEHUS
ypaBHEHUS Heapax apupmMeTuku. A- C TIepEMEHHBIMHU,
c OJIHOM Xopesmu. Poxnenue JIMHEUHBIE YPaBHEHUS.
NIEPEMEHHOMN OYKBEHHON CUMBOJIUKH. IIpuBOAUTE IPUMEPHI
YucrnoBble U OyKBEHHbBIE 1 BBIPAKECHUM C 1,2
BBIPAKEHUS NePEeMEHHBIMH, TUHEHHBIX
BripakeHus ¢ nepeMeHHbIMU 1 | ypaBHeHuil. COCTaBIATh 35




[TonsTHE MTUHEHHOTO
YpaBHEHUS C OJHOU
MepEMEHHON

BbIpaXXCHHE
C IEPEMEHHBIMHU 110
YCIIOBUIO 3a/1a4H.

1,8

KommuectBo kopHEH BrimmonuaTs 2,8
JIMHEIHOTO ypaBHEHUS . npeoOpazoBaHus

Pemenune nuHerHbIxX BBIPAYKEHUI: TPUBOIUTH 3,6
ypaBHEHHI M0I00HBIE cllaraeMele,

Pemtenue nuHedHBIX pacKpbIBaTh CKOOKH. 4.6
YpaBHEHUN. 3aKpEIUICHHE. Haxonuts 3HaueHne

JIuHeiiHbIe ypaBHEHUS C BBIPXXCHHUS C 5,6
MapaMeTPOM. MEePEMEHHBIMH TIPU

Pemrenne nuHenHbIX 3a/IaHHBIX 3HAYCHUSAX 7.8
YpPaBHEHUH C MMAPaMETPOM. NCPCMCHHBIX.

Pemrenne 3ama4 ¢ ToMOIIBIO Knaccupuuuposars 4.6
ypaBHEHHil anredpanvecKue

CocTraBiieHHe MaTeMaTHYECKOMN BIpakeHHs. OIUChIBATH 6,8
MOJEIIH LIEJIbI€ BBIPAXKEHUSI.

Pemenue 3anay Ha DopmynupoBaTh 5 1,7
BBIIIOJHEHHE PabOT ¢ ornpezesieHue JIMHEHHOTO

HOMOIIBIO YPaBHECHHUIA. YPaBHCHHA. Pemats

Peuienue 3a1a4 Ha JABUKEHHE C JIAHCHHOC yPaBHCHNC B 2,3
MIOMOIIBIO YPaBHEHHI. obem Bre.

Pemenue 3agad Ha IBUKEHUE C MHTepIpeTHpOBaTh 5,6
TIOMOIIBIO YPABHEHUIA YpaBHCHHE KaK

Pemrenne 3a1a4 Ha NOKYIIKH. MaTeMaTI:HeCKyIO MOZCIIB 7,6
OGobweHe 1 pealbHOM CUTYalUH. 8
CUCTEMATU3aLMs] 3HAHUMH. OnHCHEBATE CXeMy .

[TpoBepounas paborta 1o 1Mo PCILICHUA TCKCTOBOM 6
TeMme «JIuHeliHoe ypaBHEHHUE C 3a/1a*TH, PHMCHATD €C

OJIHOM MEPEMEHHOI AT PCHICHIA 3a/1a4

I'maBa 2 68 | ToxnecTBeHHO paBHbIE DopMyIMpOBaTh: 1,8

Hensie BBIPAKCHHUS OIIpEACIICHUS:

BBIpKEHUSI. ToxaecTBa TOX/IECTBEHHO PAaBHBIX 2,8
Cremnenb ¢ HATYpaJTbHBIM BBIPOKEHH, TOKICCTBA, 3,4
MOKa3aTeleM CTEIEHHU C HATypaJIbHbIM
Brruucnenue crenenu ¢ MOKa3aresieM, OIHOYJIeHa, 6
HaTypaJbHBIM ITIOKA3aTCIEM. CTaHAapTHOTIO BHJa
CreneHb ¢ HaTypaJlbHBIM OJIHOYJICHA, 5,6
MOKa3aTeseM. 3aKperieHue. ko> purmenTa
CBolicTBa CTECIICHH C OJTHOYJICHA, CTCIICHHU 3,4
HaTypaJbHBIM IOKA3aTEIEM. OHOYJICHA, MHOTOWJICHA,

CBoiicTBA CTEIIEHH C CTCIICHU MHOTI'OYJICHA, 3,4
HaTypaJbHbIM [TOKA3aTEJIEM. CBOJCTBA: CTCIICHH

3akpernieHue. C HaTypaJbHBIM

[IpeobOpazoBanme BBIpAXKEHUH, IT0K43aTCIICM, 3HAKa 4.6
COZIEPIKAILNX CTETEHD C CTCIICHU,

HATypaJbHbIM [TOKA3aTeJIEM [IpaBUJIa: 10Ka3aTeIbCTBA
[TpeoOpa3oBanue BhIPaXKCHUH, TOKACCTB, YMHOKCHHA 5,6

COJIEpIKAIINX CTETIEHb C
HATypaJbHBIM MOKa3aTeNIEM.
3akpernieHue.

OJHOYJICHA Ha
MHOT'OYJICH, YMHOKCHHA
MHOT'OYJICHOB.




OHOWIEHBI 1
JleficTBHS ¢ OJHOUIICHAMMU. 1
Bo3Benenue ogHoUIeHA B 1
CTCIICHb.

JleiicTBUS ¢ OHOUIICHAMH. 1
3akpernieHue.

MBHoro4ieHsl. 1
CrannapTHbIi BUJ 1
MHOTI'OYIEHA.

CroxeHre MHOTOYJICHOB. 1
Brrunranne MHOTOWICHOB. 1
CrokeHne U BEIYMTAHHE 1
MHOT'OYICHOB.

JlecTBUS ¢ MHOTOWICHAMH. 1
JlecTBHUSI ¢ MHOTOWICHAMH. 1
TpeHupoBoYHbBIE YITPAKHEHUS.
Kontponbnas padora Ne 1 mo 1
TemaM «JIuHelHoe ypaBHEHUE

C OJTHOM IIEPEMEHHON» U

«CTteneHb ¢ HaTypaJIbHBIM
IIOKAa3aTeyIeM»

YMHOKEeHUE OJHOYIEHA Ha 1
MHOT'OYJICH

VYMHOXKEHUE OJHOYICHA Ha 1
MHOTOWICH. 3aKpeIyIeHue.
Brinonnenue yMHOXKeHUS 1
OJHOYJICHA HA MHOTOYJICH
BrinonHenue yMHOKEHUS 1
OJHOYJICHA HA MHOTOYJICH.
3akperieHue.

VYMHOKEHUE 0JJHOUJICHA Ha 1
MHOTO4JIeH. TpeHnpOBOUHbIE
YOPAKHEHHUSL.

YMHOXKEHIEe MHOTOYJIeHa Ha 1
MHOTOYJICH.

YMHOXXEHIEe MHOTOYJIEHA Ha 1
MHOT'OUWIEH. 3aKpeIICHHUE.
BrinonHenue yMHOKEHUS 1
MHOT'OYJICHA Ha MHOTOYJICH
VYMHOKEHIEe MHOTOYJICHA Ha 1
MHOTO4JIeH. TpeHNPOBOYHBIE
YIPAKHEHHUSL.

VYMHOXEeHIEe MHOTOYJIEHa Ha 1
MHOTOYJICH.

Paznoxenne MHOTOYJICHOB Ha 1
MHOKUTEIIH.

Brigecenune o0miero 1
MHOJKHTEIS 32 CKOOKHU

Paznoxenne MHOTOYJICHOB Ha 1
MHOXUTENH. 3aKperIeHue.
Paznoxenne MHOTOYJICHOB Ha 1

Jloka3bpIBaTh CBOMCTRBA
CTEIEHU C HATypaIbHbIM
MOKa3aTeJIeM.
3anuceiBaTh U
JTIOKa3bIBaTh (OPMYJIbI:
MIPOU3BEJICHUS] CYMMBI U
Pa3HOCTH JIBYX
BBIPAKECHU, PA3HOCTH
KBaJIpaToB JBYX
BBIPAKECHMI, KBaJpaTa
CyMMBI U KBajjpara
Pa3HOCTHU JBYX
BBIPQXEHUI, CyMMBI
KyOOB ¥ pa3HOCTH KyOOB
JIBYX BBIPaKEHUHU.
Brerunciars 3HaueHue
BBIPKEHUMN

C IEPEMEHHBIMH.
IIpumeHnATH cBOMCTBA
CTETICHH IS
npeoOpa3oBaHus
BBIpXKEHUM. BRINONHATH
YMHO>XEHHE OJTHOWICHOB
Y BO3BEJICHHE OJHOYJICHA
B creneHb. [I[puBoauTh
OJIHOYJIEH K
CTaHJAPTHOMY BHUTY.
3anuceIBaTh MHOTOYJIEH B
CTaHJApPTHOM BHJIE,
ONpPENENATh CTENEHb
MHOTOYJICHA.
[TpeoOpa3oBbIBaTH
MIPOU3BEICHNE OTHOWICHA
1 MHOTOWJIEHA; CYMMBHI,
Pa3HOCTH, TPOU3BECHUS
JIBYX MHOTOYJIEHOB B
MHOTO4ICH. BBIMOTHATE
pa3noKeHNe MHOTOYJIEHA
Ha MHOXHUTEJIA CIIOCOO0M
BBIHECEHHUS 001IeT0
MHOKHTEIIS 32 CKOOKH,
Croco0OM IpyMITUPOBKH,
o ¢popmynam
COKPAILIEHHOT O
YMHOXKCHHS U C
MPUMEHEHUEM
HECKOJIbKUX CITOCO0O0B.
Hcnonb3oBarh yKa3aHHBIE
npeoOpa3oBaHus B
Mpoliecce peuieHus
ypaBHEHUH,

1,8

1,7

2,8

3,8

4,8

6,7

6,7

6,7

6,7

5,6

4,5

4,5

4,6

4,6

5,6

1,5

2,6

3,6

46

5,6

3,8

438

5,6




MHOXUTENU. TpeHnpOBOUYHBIE
YIPAKHEHHUSL.

PasiioxeHye MHOTOWIEHOB Ha
MHOXUTEeIU. MeTox
TPYIITAPOBKH.

Meroz rpynnupoBKH.

Mertoa rpynimupoBKy.
3akperieHue.

Meroa rpynnupoBKH.
TpeHupoBOYHbIE YIIPA)KHEHUS.

[IpoBepounas pabora 1o Teme
«JleficTBUS C OJHOUJICHAMU U
MHOTOYJIECHAMI))

[IpousseneHne pasHOCTU U
CYMMBI JIBYX BBIPaKECHUM.

[IpousBeneHue pasHOCTU U
CYMMBI JIBYX BBIPaXKEHUH.
3aKperuieHue.

[IpousBenenue pazHOCTH U
CYMMBI IBYX BBIpaXKECHHUH.
TpeHnpoBOYHBIEC YIIPAKHEHMUS.

IIpoussenenue pasHOCTU U
CYMMBI JIBYX BBIPaKECHUN.

Pa3HocTh KBagpaToB ABYX
BBIPA)KCHUM.

Pa3zHoCTbh KBaJpaTOB ABYX
BbIpaXEHUH. 3aKperieHue.

PasnocTs KBagpaToB IBYX
BbIpaXKeHMI. TpeHNPOBOUYHBIE
YIPA)KHEHHUS.

KBanpat cymmel 1 kBazpar
Pa3HOCTH JBYX BBIpAXKCHUHN

KBanpat cymmsl
JIBYXBBIPAKEHU.

KBanpat pazHocTH 1ByX
BBIPA)KCHU I

Haxoxxnenue kBagpara CyMMBbI
U KBaJpaT pa3HOCTH JABYX
BBIPAKCHUI

KBanpat cymmbl 1 kBazpat
Pa3HOCTH JBYX BBIPAKECHUI.

IIpeoOpa3oBaHue MHOrouIeHa
B KBaJpaT CyMMBI WIH
Pa3HOCTH JBYX BBIPAKEHUM.

[IpeobpazoBanre MHOTOUIEHA
B KBaJ[paT CyMMBI UJIN
Pa3HOCTHU JBYX BBIPAKEHUH.
3akperieHue.

[Ipumenenue popmyn
COKpAIIEHHOTO YMHOXECHHS
JUTSL pa3NIOKEHHsI MHOTOUJICHA

JI0Ka3aTeNnbCTBa
YTBEPKICHUM, peLICHUS
TEKCTOBBIX 3a/a4.

5,6

1,2

1,2

1,2

3,4

3,4

3,4

3,4

4,5

4,5

5,6

5,6

5,6

1,3

5,7

58

1,6




Ha MHOXXHTCIIH.

[Tpeobpa3oBaHue BBIPAKCHHIA.

IIpoBepouHnas pabota 1O Teme
«DOopMyJIbI COKPALLIEHHOTIO
YMHOKEHUS»

CymMa 1 pa3HOCTh KyOOB
JIBYX BBIpQKCHUHN

CymMa 1 pa3HOCTh KyOOB JIBYX
BBIPAKECHUI. 3aKpeIsIeHuE.

Beruucnenue cymMmsl 1
pa3HOCTH KyOOB JABYX
BBIPAKCHUI

IIpuMeHeHne pa3InyHbIX
CIIOCOOOB Pa3JI0KEHUS
MHOI'O4YJI€Ha HA MHOYKUTEIN

[TpuMeHeHHEe pa3TUIHBIX
CIIOCO0O0B PA3IOKCHHUS
MHOTO4JICHA Ha MHOXHTEJIH.
3akperieHue.

[TpuMeHeHre pa3TnIHbIX
CIIOCO0O0B PA3IOKCHHUS
MHOTO4YIeHa HA MHOYHTEIIN

[IpeoOpazoBaHUs IETBIX
BBIPAYKECHMUIA.

[IpeoOpazoBaHUs IETBIX
BbIpaKCHMI. 3aKperieHue.

CymMma 1 pa3HOCTb JBYX
BBIPAKCHUM.

[IpuMeHeHne pa3InyHbIX
CHOCO0O0B Pa3IOKEHHS
MHOTO4JIEHA HA MHOXKHUTEH.

KonTponbHast pabota mno reme
«CyMMa U pa3HOCTb JBYX
BbIpakeHMil. [Iprumenenue
Pa3IUYHBIX CIOCOOOB
pas3ioKeHus: MHOTOYJIeHa Ha
MHOKHUTEII

2,6

3,7

3,7

2,8

4,6

2,8

2,8

1,6

2,5,6

2,5,6

4,7

I'maBa 3
DyHKIMHU

18

Casi3u MCKAY BEJIMYHMHAMU.

Z[eKapTOBLI KOOpAWHATEI HA
TIJIOCKOCTH.

DyHKIUA

DyHKIHUS, TOTyYEHHAs B
IIPOLIECCE UCCIIEN0BAHNUSA
peaJIbHBIX TPOLIECCOB.

CriocoObI 3a1anust PyHKIHH:
AHATMTUYECKUI

CriocoObI 3a1anust pyHKIMH:
rpa@u4YecKuii ¥ TaOJIMIHBIN

3Ha4yeHne QYHKIUU B TOUKE.
CpoiicTBa pyHKIMU: 00IACTD
OTIpeJICIICHUS] © MHOYKECTBO

IIpuBOAUTE IPUMEPHI
3aBUCUMOCTEN MEXKIY
BeIMYMHAMH. Pa3nudarh
Cpeau 3aBUCUMOCTEN
(GyHKIIMOHATBHBIE
3aBUCHUMOCTHU.
OnwuceIBaTh MOHSATHS:
3aBUCUMOM U
HE3aBUCHMOM
MEPEeMEHHBIX, (DYHKIUH,
aprymenTa ¢ yHKIUY;
CIIOCOOBI 3aJJaHHS

GyHKIHIH.
®opMyIHpOBaThH

2,5

7,8

3,6,7

3,6,7

4,6




3Ha4YeHUM. olpeeNneHus: 00J1acTu
CaoiicTBa GyHKIMH: 00JIaCTh onpezeneHus: QyHKINH, 57
OIpeJIeJIEHUs] © MHOKECTBO o0acTy 3HauYeHUH
3HA4YECHUH. ¢bynkuuu, rpaduka
I'padux dynkmuu. [lossrienne byHKIMH, TUHEHHON 6,7
rpaduxos Qyukuuii. P [lexapr, GyHKIMY, TPAMO#
I1. ®epma. MPOMOPIIMOHAIBHOCTH.
IToctpoenue rpaduka BrruncnsaTs 3HaueHHE 6,7
GbyHKIIH. (GyHKIIUY 110 3aJaHHOMY
[Toctpoenue rpaduka 3HAYEHHIO apryMeHTa. 6,7
GyHKIMHU. 3aKperieHue. CocTaBnaTh TaOIUIBI
Jluneitnas GyHkuus 3HaYeHUH QYHKIUU. 1,2,8
Jluneitnas GyHKIUSA U €€ Ctpouts rpaguk 1,2,8
rpaduk (GyHKINH, 321aHHOM
Jluneiinast yHKIMs, €& Tabmiaro. Ilo Fpaq)l/f}(y 1,3,7
rpaduK U CBOKWCTBA (pyHKIMY, ABISFOLICHCS
VT10BO# KO3 PHUITHEHT MOZICJIBIO PCAIEHOTO 4.6
TPAMOii. nporecca, OnpeaesaTh
Haxoxnenne koaddunmenra XapaKkTCpUCTHKH STOTO 5,6
JIMHEHHOM (yHKIUM 110 fiporeccea. CTPOHVTI’
3aJJaHHBIM yCJIOBHSIM. rpaduk mHelHoMH 5
[loBTOpeHue u (bynxwin 1 npsavoi 2,8
CHCTEMATH3AIHs U3yYEHHOTrO TPOHOPIHOHATILHOCTH.
MaTepHaa. OnuceiBaTh cBoiicTBa
[TpoBepounas pabora 1O TeMe STHX (yHKUHA 6
«DyHKIMN»
I'naBa 4 25 | YpaBHeHHs ¢ AByMS [TpuBOIUTE NpUMEPBI: 1,2
Cucrembl IePEMEHHBIMH. YpaBHEHHUSI C ABYMSI
JIMHEWHBIX YpaBHeHHUS C 1BYMs NIepEMEHHBIMU,; 3,4
ypaBHEHUH NepEMEHHBIMH. 3aKpeTUIeHHe. JMHEWHOTO ypaBHEHHUS C
C IByMsI CBoiicTBa ypaBHEHHUI C IByMs JIByMs IEPEMEHHBIMU; 5,6
ICPEMCHHBI NESPEMCHHBIMU. CHUCTEMBI IBYX JIMHCUHBIX
MH JInneniHOE ypaBHEHHUE C JBYMS YpPaBHEHUU C IBYMsI 7,8
TIepEMEHHBIMH NEePEMEHHBIMU; PEaTIbHBIX
JIuneliHOEe ypaBHEHHE C JBYMsI IIPOLECCOB, /Ul KOTOPBIX 3,4
NIePEMEHHBIMU YPaBHEHUE C AByM:
[Tpsimas, rpaduyeckast IICPEMCHHBIMH HJIH 5,6
WHTEpHpeTanus JUHEHHOTO CHCTEMa ypaBHEHHH C
YPaBHEHUS C JBYMs ABYMs IICPCMCHHBIMU
TIEPEMEHHBIMU SABJIAIOTCA
I'paduk nuHeiiHOrO MaTeMaTHIECKUMHU 7.8
ypaBHEHHSL. MOJIEIISIMHU.
[Tonatue cuctemsbl ypaBHEHUH Onpenenste, ABNACTCS JTH 1,8
C IByMsI TIEPEMEHHBIMH. [1apa 1UCEJI peIICHUEM
Perienue cucTeMbl ypaBHEHHH AQHHOTO YPABHCHUA C 6,7
¢ ZIByMsl IIepEMEHHBIMHU JBYMsI IEPEMEHHBIMH.
I'paduueckuii METOM peIIeHus DopmyIHpoBaTh: 6,7
CUCTEMBI JIBYX JIMHEHHBIX OMpPEACIICHUS: pEIICHU
ypaBHEHHiA ¢ TBYMS YpaBHEHHUSI C IBYMS
TepeMeHHbIMHU NEPEMEHHBIMU; YTO
[Tpumenenue rpaduyeckoro SHAHNT PeIIITH 1,2,8




METO/1a PEICHUS CUCTEMBI
JBYX JIMHEUHBIX YPABHEHUH C
JBYMsl IEPEMEHHBIMU

yYpaBHEHHE C IBYMS
NEepEeMEHHBIMH; rpaduka
YpPaBHEHUS C IByMs

Pemenue cucrem JIMHERHBIX MIEPEMEHHBIMU; 1,2,8
YpaBHEHHI METOOM JUHEHHOr0 ypaBHEHUS C
MOJICTAHOBKH JBYMsI TIEPEMEHHBIMU;
MeToa HOICTaHOBKH. peLICHUSA CUCTEMBbI 1,3,7
MeTop 11OCTaHOBKH. YPaBHEHUU C JIBYMSI 4.6
3akperieHue. [IEPEMEHHBIMU;
Pemenue cucTeM JTMHEHHBIX CBOWCTBA YPaBHEHUH C 5,6
ypaBHeHI/Iﬁ METOJOM ABYMS IIEPEMCHHBIMMU.
CIIOKCHHUSI OmnuceiBaTh: CBOMCTBA
Merton anredbpandeckoro rpaduka JIHHEHHOTO 2,8
CIIOKEHUS. YpaBHCHUA B
Pemenune cucrem TMHEHHBIX 3aBHCHMOCTH OT 6
ypaBHEHUN METOJIOM 3HAUCHUH
CIIOKEHHUS. 3aKperieHue K09(HUIIEHTOB,
Metox cIoKeHHsI. rpaduyeckuii MeTos1 1,2
Perrenue 3a1a4 ¢ TOMOIIBIO PCHICHIS CHCTCMBI ZIBYX 3,4
CHCTEM JIMHEWHBIX YPaBHEHHUI YPaBHCHHUH € BYM:
Pemienne 3aa4 Ha IBUKEHUE C HCPEMCHHBIMHA, MCTO/L 5,6
MIOMOIIBIO CHCTEM JIMHEIHHBIX HOACTAaHOBKH U MCTO/L
ypaBHeHHMi. CIOKEHUS IS PEILICHNUS
Pemenue 3a1ay Ha IBUKEHHE CHCTCMbI JIBYX JINHCHHBIX 7,8
110 BOJIE C TIOMOIIBIO CHCTEM YPaBHCHHUH C IBYM
JINHEUHBIX YPaBHEHUM. TICpCMCHHBIMH.
Pemenne 3anay Ha CTPOI:ITI’ rpagux 6,7
BBITIOJTHEHHE PabOTHI € JTAHCHHOTO ypaBHCHUA C
ITOMOIIBIO CUCTEM JIMHEMHBIX ABYM: ICPCMCHHBIMH.
yPABHEHHIL. PeHla;FL CHCTEMBI JIBYX
Pemenwue 3a1a4 ¢ moMoIisio JTHHCHHBIX YPaBHCHHH 6,7
CUCTEM JIMHENHBIX YPABHEHUM ¢ ABYMA TICPEMCHHDBIMU.
O6o6menHe 1 Pemars TEKCTOBBIE 128
CUCTEMaTH3aIUs 3HAHUU 3aj1atH, 5 KOTOPBIX
ITpoBepounas pabota mo Teme CHCTEMa ABYX JHHCHIBIX 1,2,8
«CucTeMbl THHEHHBIX YpaBHCHMM € JIBYMA
. MIEPEMEHHBIMH  SIBJISICTCS
ypaBHEHUH C IBYMs .
HepeMEHHBIMI MaTeMaTH4eCKON
MO/IEITBIO peabHOTO
npoiiecca, u
HHTEPIPETHPOBATH
pe3ynbTat peleHus
CUCTEMBI
[ToBTOpeHune Pemenne nuHEeHHBIX 1,3,7
u YpaBHEHUM € OAHOMN
CUCTEMAaTH3 MIEPEeMEHHOM.
arus Pemenue 3a1a4 ¢ MOMOIIBIO 4,6
y4eOHOTO JMHEWHBIX YpaBHEHUIA.
MaTepuaia CreneHs ¢ HaTypalIbHBIM 5,6
MTOKa3aTeIIeM.
[Ipeobpa3oBanue BbIpaKeHUI 2,8

C TIOMOIIBI0 PopMYyIT




COKPAIEHHOTO YMHOKEHHS.

Pa3noxxenne MHOrOWIEHOB Ha 1 6
MHOXHUTEHN Pa3HbIMH
cIroco0aMu.
Jlunerinas GQyHKIus u e€ 1 1,2
rpaduk.
HroroBast KOHTpOIbHAS 1 3,4
pabora.
CucreMsl TUHEHHBIX 1 5,6
YPaBHEHUU C ABYMs
TIepEMEHHBIMHU.
8 kiacc
Pazgen Koa- TeMmbl Koa | OcHOBHBIE BHIBI OcHoBHbBIE
BO -BO AeATEJIbHOCTH HanpaBJeHHsl
Jaco yaco | odyuyawmmxcs (Ha BOCIIUTATEIbLH
B B YPOBHE Y4eOHBIX oil
JeficTBUIl) eI TeJIbHOCTH
['maBa 1 55 PanmonansHbIe 1poOH. 1 Pacrio3naBars LeJble 6,7
Pammonansu Panmonansubie 1poou. 1 panMoHaIbHbIC 6,7
bIE Haxoxxaenue 3HaueHHIA. BBIPKCHMS, JPOOHBIE
BBIPAYKCHHS. Panmonansubie 1poou. 1 palMOHAJIbHBIC 1,2,8
JlomycTuMble 3HAYEHUS BBIPDOKCHHS, IPHUBOIUTH
MIEPEMCHHBIX. MIPUMEPBI TaKUX
OCHOBHOE CBOHUCTBO 1 BBIPAKCHHH. 1,2,8
paroHaIbHON APOOH. dopMyIHpPOBaTH:
BxoaHoM KOHTPOJIb OIIPCACICHUS:
Cokpaiienue apo0oei. 1 pauvoHaJIbHOTO 1,3,7
TpuBenenue apobeit K 1 BBIPAXEHUS, JOIMYCTHUMBIX 4,6
00IIIeMy 3HAMEHATEITIO 3HAYEHU  MEPEMEHHOM,
OCHOBHOE CBOWCTBO 1 TOXKAECTBCHHO paBHBIX 5,6
PALHOHANBHOMN APOGH. BBIPAXKEHUM, TOXIECTBA,
Haxoxnenue 3HaueHu PaBHOCHHEHHX
Cnoxenue 1 YpaBHEHUH, 2,8
pannoOHAIBHBIX IPOOEH ¢ pallHOHAJILHOTO
OIMHAKOBBIMY 3HAMEHATEIISIMU YpaBHEHUA, CTCIICHUC
BbluKMTaHKE PALMOHATBHBIX 1 | HYJICBRIM  NOKA3aTCIICM, 6
Apobeii ¢ OMHAKOBBIMH CTCIICHH ¢ HCIbIM
3HAMEHATEJSIMU. OTPUATCIBHBIM
VYrpoiuieHue BeIpaKeHU . 1 HOKa3aTeIIeM, 1,2
CnoxxeHue 1 BbIYUTaHUE 1 CTaHAapTHOTO Brza 3,4
npob6eii. Haxoxnenue aucina, obpatHO#
3HAYECHHI BBIPAKECHUMN. TPOIOPIHOHATIEHOCTH,
CnoxxeHue panroHaNIbHBIX 1 CBOI:ICTBa: OCHOB HOS 5,6
APOGEH ¢ pazHbIMH CBOMCTBO E)aIII/IOHaJ'ILHOI/I
SHAMCHATCITSIMIL IpoOH, CBOMCTBA CTENEHU
Brruntanue panroHamIbHBIX 1 ¢ HeHHMV TokasaTesIem, 7,8
npobeii ¢ pa3HBIMU YpaBHCHHH, bynxinu
3HAMEHATEISIMU. y = 5 :
CrnoxeHne U BEIYUTAaHHUE 1 X 6,7
paLHOHABHBIX APOGeif ¢ MpaBuiIa; CIIOKEHHS,

Pa3HBIMU 3HAMCHATCIIAMU.

BbIUUTAaHUA, YMHOXCHUI,




YrpouieHne BeIpaKeHUH.

CrnoskeHue ¥ BEIYUTAaHHUE
panoHAIBHBIX APOOECH C
pa3HBIMU 3HAMEHATEISIMU.
Haxoxnenue 3HaueHui
BBIPA)KCHUM.

Crno)xeHue ¥ BBIYUTAHUE
paIMoOHATBHBIX IPOOEH C
Pa3HBIMH 3HAMEHATEIISIMU.
JlokazaTenbCTBO TOXKJIECTB.

CI10)KE€HHE U BEIYUTAHUE
paIMoOHAaTBHBIX IPOOEH C
pasHBIMU 3HAMEHATEIISIMH.

O6o06muieHue o Teme
«CrnoxeHne U BEIYUTAHUEC
palOHaIbHBIX Ipo0eii ¢
Pa3HBIMU 3HAMEHATEIISIMUY.

[TpoBepounas paboTa 1o Teme
«OCHOBHO€E CBOWCTBO
paloHaIbHON APOOH.
CroxeHue 1 BbIUNTaHHUE
palMOHATIBHBIX IpOOEii».

YMHOKEHUE paliOHATBHBIX
TpoOei.

Bo3Benenue paunoHanbHOM
JIpOOH B CTEIICHb.

JleneHue pauroHaIbHBIX
Ipobeil.

VYMHOXKEHUE U [eJICHUE
paIMoHaIbHBIX IpOOeit.

VYMHOXKEHUE U [eJICHUE
paIMoHaIbHBIX IpOOeit.

ToxecTBEeHHBIC
npeoOpa3oBaHus
paIlMOHATBHBIX BHIPAKECHUMN.

ToxxecTBEeHHbBIC
npeoOpa3oBaHUs
palMOHANIBHBIX BBIPAKEHUM.
YrpouieHne BoIpaKeHUH.

JIeWcTBUS C palliOHATIBHBIMU
IpoOsiMHU.

Haxoxnenue 3HaueHuit
palMOHANIBHBIX BBIPAKEHUM.

JlokazaTenbCTBO TOXKJIECTB.

Jloka3arenbCcTBO
TOXAeCTB. TpeHNpOBOYHBIE
YIPA)KHEHHUS.

CoBMecTHBIE IEWCTBHUS C
paroHaIbHBIMU APOOSIMU

ToxecTBEeHHBIE
npeoOpa3oBaHus
paIrMOHAIBHBIX BHIPAKCHUM.

NEJICHNSA npobeid,
BO3BEAICHUS  JApoOM B
CTEIEHb;

YCJIOBHE PaBEHCTBA JpoOu

HYJIIO.
JlokasbIBaTh CBOICTBA
CTETeHH c HEJIbIM
IIOKA3aTeJIEM.

OnuceiBaTh TpadUUECKUit
METOJ perieHus
ypaBHEHUU C OHOM
[IEPEMEHHOM.

[TpumeHsTH OCHOBHOE

CBOWMCTBO palMOHAaJIbHOU
IpoOH ISl COKpalleHus
U TIpeoOpa3oBaHUs

JpoOei. [TpuBoUTH
Ipobu K HOBOMY
(o0mmemy) 3HaAMEHATENo.
Haxonuts CyMMY,
pPa3HOCTb, IIPOU3BENECHUEU
YaCTHOE IpoOei.
BrimonHsaTh
TOXKJIECTBEHHBIC
npeoOpa3oBaHus
paroHaIbHBIX
BBIPAKCHU.

Pematp ypaBHEHUS
C IIEPEMEHHOMN B
3HaMeHaTeNe ApooH.
IIpumeHnATH CBOMCTBA
CTEIIEHU c HEIBbIM
MoKa3aTresieM JUIst
npeoOpazoBaHus
BBIPAKCHU.

3anuceiBaTh qrcna

B CTaHJIAPTHOM BH/JIE.
BeinonHaTe  mocTpoeHue
Y YTCHHE rpaduka

k
dyHKIMA Y = %

6,7

1,2,8

1,2,8

1,3,7

4,6

5,6

2,8

1,2

3,4

5,6

7,8

6,7

6,7

1,2,8

1,2,8

1,3,7

4,6




COBMECTHEBIE NEHCTBHUA C
paroHaIbHBIMU APOOSIMU

O0o001IeH e MO TEME
«ToKeCTBCHHBIC
npeoOpa3oBaHUs
paIMOHATIHLHBIX BBIPAKCHUN

5,6

2,8

KontposbHas paboTa 1o Teme
«ToXIeCTBEHHBIC
npeoOpa3oBaHUs
palMOHAIBHBIX BBIPAKCHUIN.

PaBHOCHIIBHBIE YDABHEHHUS.
PanyoHanbHbIE ypaBHEHUS.

1,2

PaI_[I/IOHaJ'IBHBIC YpaBHCHMU:I.

3,4

Pemenue paunoHanbHbIX
yYpaBHEHUH.

5,6

Pemenue panuoHaabHBIX
ypaBHEHUH. 3aKperIeHHE.

7,8

CreneHs ¢ OCJIbIM
OTPULATCIIbHBIM IMOKA3aTCJICM.

6,7

CrerneHsb ¢ LeabIM
OTPHUIIATEILHBIM TTOKA3aTEeJIEM.
Haxoxxnenue 3sHaueHuit
YHUCJIOBBIX BBIPAKEHUU.

6,7

CrerneHs ¢ HenbIM
OTPHUIIATEILHBIM TTOKA3aTEeIIEM.
[Ipeobpa3oBaHue BbIpaKEHHIA.

1,2,8

CreneHs ¢ 1EeJIbIM
OTpPHULATEIIbHBIM [10Ka3aTEIIEM.
CpaBHEHHE YHUCEIL.

1,2,8

CreneHsb ¢ LEIBIM
OTPHUIATEIILHBIM ITOKA3aTEIIeM.
CraHJapTHBIN BUJT YHCTA.

1,3,7

CBOIiCcTBA CTEMNEHH C IETBIM
IOKa3aTeJieM.

46

CBolicTBa CTENEHH C LEJIBIM
nokasaresneMm. Haxoxnenue
3HA4YECHHI BBIPAKECHUM.

5,6

CBOICTBA CTEIIEHU C L[EJIBIM
oKa3aTelIeM.
[TpeoOpazoBanme BhIpaKEHUH.

2,8

CBolicTBa CTENEHHU C LEJIBIM
roKazareyieM. Y IpoIlIeHUe
BBIPAKECHUIN

CBoiicTBa CTEMNEHH C I[EIBIM
nokasareiieM. Pemnienue
YPaBHEHUM.

1,2

CBoiicTBa CTENEHU C IIETBIM
nokazareiieM. Perrenue 3amad.

3,4

®yukuus y = K/X u ee rpapuk.

5,6

[Toctpoenue rpaduka
¢bynkun y = k/x

7,8




[TocTpoenue rpaduka 1 6,7
bynkmn y = k/X.
3akperieHue.
I'paduku Gynkimii y = K/X 1 6,7
KontponbHas paboTa mo teme 1,2,8
«PanroHaNbHBIE YPABHCHHSI.
CreneHb ¢ LEIbIM
OTPHUIATEIILHBIM ITOKA3aTeJIeM.
Oyukius y = K/X u ee
rpaduK».
I'naBa Il 30 | dynkumsa y = x° u ee rpaduk. 1 OnuchIBaTh: MOHATHE 1,2,8
KBagpaTtHs! I'paduk pyHKIME y = X2 1 | MHOXECTBa, DJIEMEHTa 1,37
€ KOpHU. [TocTpoenue rpaduka 1 MHOECTBA, CIIOCOOBI 4.6
HeucTBuTen byHKIuA y = x? 3aJIaHUS] MHOXECTB,;
bHBIC YHCIIA. KBanpaTHble KOpHU. 1 MHO>KECTBO HATypaIbHBIX 5,6
Apudmerrndeckuii KBaJpaTHBII 1 YHUCCJI, MHOXCCTBO LICIIBIX 2,8
KopeHb. Haxoxaenue 1KUCCII, MHOXKECTBO
3HAYECHUH YHCIOBBIX paliiOHaJIbHBIX YHCCII,
BBIPAYKCHHIA. MHOXCECTBO
ApudmeTnueckuii KBaapaTHbIN 1 | ACUCTBUTCIBHBIX YHCEI U 6
KopeHb. Haxoxenune CBASH MCKIY STUMH
3HaYeHUH anreOpandecKux IMCJIOBBIMU
BBIPAKCHHUIL. MHO>KECTBAaMU; CBSI3b
ApubMeTHueckuil KBaapaTHbli | 1 | MEKIY OCCKOHEUHBIMU 1,2
KopeHb. IIpeoOpasoBanue JCCATUIHBIMU APOOAMH 1
MHOX€ECTBO U €T0 JIEMEHTHI. 1 | MppalrOHAIbHBIMU 3,4
MHOKECTBO U €r0 SIEMEHTEL. 1 | HcIamMHu. 5,6
3akperuieHue Pacnio3znaBath
[MoamuokecTBO. Onepanuu 1 | PallMOHATBHBIC 1 7.8
HAaJI MHOYKECTBAMH. UppalMOHaTbHbIC YHCIA.
Onepanuu HaJ MHOXKECTBaMHU. 1 11pHBOAKTE NPEMEPEL
YucinoBble MHOXKECTBA. 1 palliOHATIBHBIX HHCCI 1 6,7
PannoHaneHbIe yncna. MppaltHOHATIEHBIX THCCI.
3anuchIBaTh C MOMOIIBIO
UucnoBble MHOXKECTBA. 1 o . m 6,7
OpMYJI CBOMCTBA
HppaumroHanbHbIE YHCIIa. PMYIT €
eicTBHil C
UucnoBble MHOXKECTBA. 1 He”c . 1,2,8
. HCTBUTEIIBHBIMU
JlelicTBUTENbHBIC YKCIIa a
= YHCIIaMHU.
CaoiicTBa apumMeTnyecKoro 1 DODMYIIDOBATE: 1,2,8
KBaJIpaTHOTO KOPHS PMYJTHD '
- OTpeieIeHus:
CoiicTBa apu(pMeTHIECKOro 1 1,3,7
KBAPATHOTO KOPHA KBaJIPAaTHOT'O KOPHS W3
HaxosienHe 3Haqel.{1/1171 qrcia, apuhMETHIECKOTO
. KBaJIPAaTHOT'O KOPHS W3
YHCIIOBBIX BBIPAKCHHU.
= YHCIia, PABHBIX
CaoiicTBa apupMeTHIeCcKoro 1 MHOKECTR 4,6
KBaJIpaTHOTO KOPHSI. HOHMHO)KG;CTBa
AnreOpanyeckre BEIpaXEHUsI. A — M;IOX(eCTB
v b
CoiicTBa apupmMeTHuecKoro 1 0GB HHCHHS MHOKCCTS 5,6
éBaHp aTHOTO KOpHA. CBOICTBa: PYHKIMH Yy =
IPOIICHAC BEIPAKCHUH. X2, apH(METHIECKOTO
CaoiicTBa apu(pMeTHyeCcKoro 1 2,8




KBaJIpaTHOT'O KOPHSI.

KBaJIpaTHOTO KOPHSI,

CpaBHEHHE YHUCEIL. yHKIUK Y = [x .
Tosnecrsennble . 1 Jloka3piBaTh CBOMCTBA 6
peoOpa3oBaHUs BEIPAKEHUH, apHbMETHIECKOTO
coJiep>Kalux apuMeTuyecKkue KBAJ[PATHOTO KODHSL.
KBaJIpaTHBIC KOPHHU. _ Crpouts rpaduki
[IpeoOpazoBanms BEIpAKEHUH, 1 . 2 1,2
GYHKIMH y = XU Y = /X .
coJiepKamux apumMeTudecKue .
KBAIPATHbIE KOPHH PUMEHSTH MOHSTHE
Hcnonb3oBanue CBOKWCTB 1 apu(pMeTIHIecKoro 3,4
KBaJIpaTHBIX KOPHEH 17151 KBa/IpaTHOTO KOPHA UTA
peoOpa30BaHUs BEIPAKEHUN BBIMHCIICHIA SHAYCHIH
= BBIPAKCHHM.
VYrpoieHne BeIpaKeHUH. 1 5,6
= Ynpomars BeIpaKeHUs,
[TpeoOpa3oBaHus BEIpAKESHUH. 1 7,8
cojiepxKaIine
ToXXIeCTBEHHBIC 1 6,7
. apudmernyeckue
peoOpa30BaHUs BHIPAKEHUH,
KBaJIpaTHBIC KOPHHU.
coJiepKamx apuGmMeTudecKue
Pemartsb ypaBHeHus.
KBaJIpaTHbIE KOPHU
N 1 CpaBHHMBaTh 3HAYCHUS 67
DyHKUMS y = VX U e rpagu. BBIpXKEHUM. BRINOIHATH :
Tpaduk pysximmm y = VX . 1 npeoOpa3oBaHue 128
[TocTpoenue rpaduka 1 BBIPAKCHHIA C 1,2,8
dynkmmn y = Vx MIPUMECHEHUEM BBIHECCHUS
[ToBTOpEeHHUE M 1 MHOKHUTEIIS U3-T10]1 3HAKa 1,3,7
CUCTEMAaTH3aIHsI MaTepraa 1o KOPHSI, BHECCCHUS
teMe «KBagpaTHbie KOpHI MHO>KUTEJS MO 3HaK
[IpoBepounast paborta mo Teme 1 KOpHs1. BBITIOHATH 4,6
«KBagpaTHbie KOpHIY. OCBOOOKJIEHHUE OT
UPPAIMOHATILHOCTH B
3HaMeHarese Apoou,
aHaJu3 COOTHOILIECHUI
MEX/1y YUCIOBBIMU
MHOKECTBAaMH M HX
AIIeMEHTaMU
KBanpatnbt 36 | KBagparubie ypaBHEeHHUS. 1 Pacnio3naBats u 5,6
e Henonueie kBagpaTHbIE 1 MPUBOJIUTH IPUMEPHI 2,8
ypaBHEHUS ypaBHEHHUS. KBaJIpaTHBIX YPaBHEHHIA
Pemenvie HEMmOJHBIX 1 Pa3IMYHBIX BUJIOB 6
KBaJIpATHBIX YPaBHEHHIA. (TIOTHBIX, HEMOJHBIX,
Pemennie HemomHbIX 1 MIPUBEIEHHBIX ), 1,2
KBaJIPATHBIX YPABHCHHIM. KBaJIPATHBIX TPEXUIICHOB.
3akperieHue OmnwuceiBath B 0011EM
dopmyiia KOpHEN KBAJIPaTHOTO 1 BHUJE PEIICHUE HEMMOTHBIX 3,4
YpaBHEHHS. KBaJIPATHBIX YPaBHCHUH.
Pemenue kBagpaTHBIX 1 DopMyIHpoBaTh! 5,6
ypaBHCHI/Iﬁ C IIOMOIIBLIO OMpCACIICHUA . YPAaBHCHUA
(hopmyITel KOpHEH NEpBOU CTCTICHH,
KBaJIPaTHOI'O0 YPaBHEHUS KBA/IpaTHOI'0 ypABHCHUA;
Pemenne kBagpaTHbIX 1 KBaZpaTHOIr'O TPEXIIICHA, 7,8

YPaBHEHUH C TIOMOLIBIO
(dbopMyIbl KOpHEH

JUCKPUMHWHAHTA
KBaApaTHOI'O YpaBHCHUA




KBaJJpaTHOI'O ypaBHEHUSI.
3aKperneHue.

Pewrenne kBagpaTHbIX
YpaBHEHUU

Pemenune kBagpaTHbIX
ypaBHEHUN. 3aKpeIIeHHE.

Teopema Buera.

Teopema Buera. Peienue
KBaJIpaTHBIX YPaBHEHHIA.

Teopema Buera. Haxoxnenue
KOpHEN KBaJpaTHBIX
YpaBHEHUM.

IIpumeHeHue Teopemsl Buera.

[Ipumenenue Teopema Buera.
3akpernieHue

KonTponbhas pabota mo treme
«KBagpaTHble ypaBHEHUS.
Teopema Buera»

KBagparsslil TpexuieH.
Kopenb TpexuieHa.

KBagpartsslil TpexuieH.
Pa3nosxeHne Ha MHOXUTEIN
TPEXWICHA.

KBanpaTHbiii Tpex4iieH.
JInHeliHbIE MHOKUTENH.

KBanpaTHbiii Tpex4JieH.
Pemenue 3agay.

KBagpartsslii TpexuieH.
Pemrenne MareMaTnyeckux
3aj1a4.

Pewrenne ypaBHeHui,
CBOISAIIMXCS K KBaJPaTHBIM
ypaBHEHUsAM. bUkBagpaTHbIE
YPaBHEHUSI.

Pewrenne ypaBHeHuH,
CBOAAIIMXCS K KBaJPaTHBIM
ypaBHEHUAM. PanioHanbHbIe
YPaBHEHUSI.

Pewrenne ypaBHeHui,
CBOAAIINXCS K KBaJPaTHBIM
ypaBHEHUSAM. PanoHanbHbIe
YpaBHEHHS.

Pewrenne ypaBHeHui,
CBOJSAIIUXCS K KBaJJPaTHBIM
ypaBHeHUM. J[poOHO-
paloHaJIbHbIe ypaBHEHUS

Pewrenne ypaBHeHui,
CBOJAIIUXCS K KBaJJPaTHBIM
ypaBHeHUM. J[poOHO-
paloHaJIbHble YPaBHEHUSI.

Pewrenne ypaBHeHui,
CBOIAINMUXCS K KBaPATHBIM

1 KBaJPATHOTO
TpEXUJIeHa, KOPHS
KBaJpaTHOI'O TPEXWICHA;
OMKBaIPaTHOTO
YPaBHEHHS,

CBOICTBAa KBaJIPaTHOIO
TpEXUIICHA;

teopeMy Buera u
o0paTHyto el TeopeMy.
3anuchIBaTh U
JI0Ka3bIBaTh GOpPMYILy
KOpHEH KBaJpaTHOIO
ypaBHeHus. Mccienosars
KOJIMYECTBO KOPHEU
KBaJIpaTHOI'O ypaBHEHUS B
3aBUCUMOCTH OT 3HAKa
€ro IUCKpPUMHUHAHTA.
Jloka3bIBaTh TEOPEMBI:
Buera (npsmyto u
o0paTHy10), O
Pa3I0KEHUH KBAIPATHOTO
TpEXUICHA HA
MHOKHTEIIN, O CBOMCTBE
KBaJIpaTHOIO TPEXWIEHa
C OTPULIATEIIbHBIM
JUCKPUMHHAHTOM.
OmnuceiBaTh Ha NpUMepax
METOJ1 3aMEHBI
MEPEMEHHOM 11t
pEILIEHNs] ypaBHEHUH.
Haxonnuts KopHU
KBaJIpaTHBIX YPaBHEHUU
Pa3JINYHBIX BUJIOB.
IIpuMeHATH TEOpEMY
Buera u oO6parnyto eit
TeopeMy. BeInonHATh
pa3ioKeHUe KBAIPaTHOTO
TpEXUYJICHA Ha
MHOknuTeln. HaxoanTs
KOpPHU ypaBHEHHUI,
KOTOPBIE CBOAATCS K
kBazpaTHbIM. COCTaBIATH
KBaJIpaTHbIE YpaBHEHUS U
YpaBHEHUs, CBOAAIINECS
K KBaJIpaTHBIM,
ABJISIOLUECS
MaTeMaTHYECKUMHU
MOJIETISIMU PEAIbHBIX
CUTyaLui.

2,8

1,2

3,5

1,8

2,8

3,6

4,6

5,6

7,8

4,6

6,8

1,7

2,3

5,6

7,6

1,8

2,8




YpaBHEHUSAM. 3aMeHa
IIEPEMEHHBIX

Pemienue ypaBHeHui,
CBOJSIINXCS K KBaJPATHBIM
YpaBHEHUSAM. 3aMeHa
TIePEMEHHBIX

PanmonanbHble ypaBHEHHSI KaK
MaTeMaTU4eCKue MOJIEIN
peaIbHBIX CUTYallUH.

3,4

PannoHaneHbIE ypaBHEHUS KAk
MaTeMaTHYECKHE MOJIEIN
peaJIbHBIX CUTyaluil. 3agaun
Ha JIBI)KCHHUE.

PanvoHanpHbIE ypaBHEHHSI KaK
MaTeMaTU4eCKUE MOJEIN
pealIbHbIX cCUTyaluil. 3agauu
Ha JBIDKEHHUE 110 PEKe.

5,6

PanmonasibHbIC ypaBHEHHS KaK
MaTeMaTHYECKUE MOJICITH
peanbHBIX CUTYaIMi. 3a1a4u C
MIPOIICHTAMH.

3,4

ParmonanbHbie ypaBHEHHUS KaK
MaTeMaTU4eCKUe MOJICIIH
peasIbHbIX CUTyalui. 3agauu ¢
IPOLICHTAMH.

3,4

ParnmonanbHbie ypaBHEHHUS KaK
MaTeMaTHYECKHE MOJICITN
pealbHBIX CUTYyalluid. 3agaun
Ha paboTy.

4,6

PanmonansHbie ypaBHEHHS Kak
MaTeMaTHYECKHE MOJICITN
pealbHBIX CUTYyallui. 3agaun
Ha COBMECTHYIO paboTy.

5,6

IToBTOpEeHUE N
cUCTeMaTu3alus yaeoHoro
MaTepuaa 1o Teme
«KBagpaTHble ypaBHEHUSD.

1,8

KonrtponbHas pabota 1o Teme
«KBagpaTHble ypaBHEHU

2,8

1,2

IToBTOpEeHME
n
CHUCTEMATHU3
anus
y4eOHOTO
marepuana

15

IToBTOpEHUE 1O TEME
((PaHI/IOHaJ'H)HI)Ie BBIPDAXKCHUA.

IToBTOpEHME 1O TEME
((PaHI/IOHaJ'H)HI)Ie BBIPDAXKCHUA.

3,5

IToBTOpEHME 1O TEME
«KBapaTHbple KOPHI.

1,8

[ToBTOpEHME MO TEME
«KBagpaTHble KOpHWY.

2,8

[ToBTOpEeHMe no Teme
«KBagpaTHble ypaBHEHUS».

3,6

Wrorosas koHTpoJibHAs paboTa

4,6

IToBTOpenue. KBaapaTHsie
YpaBHEHHMUSL.

5,6

7,8




IToBropenue. YpaBHEHHUS, 1 4,6
CBOJISAIIUECS K KBAJIPATHBIM.
IToBropenue. PannoHanbHbe 1 6,8
ypaBHEHUSI.
IToBropenue. OyHKIKU. 1 1,7
IToBropenue. Kagpatuunsie 1 2,3
byHKIHH.
[ToBropenne. MHOKeCTBA. 1 5,6
Pemenue 3aa4 HA IBUKEHHE. 1 7,6
Pemenuie 3a1a4 Ha MPOLIEHTHI. 1 8
Pemenue npaktuyeckux 3agay 1 6
9 kaacc
Pasgen Kou- Tembl Koa | OcHoBHBIE BHIBI 2,8
BO -BO | 1eATEJBHOCTH
4yaco yaco | odyuyarwmmuxcs (Ha
B B YPOBHE Y4eOHBIX
AefCTBHIl)
I'nasa 1 20 YucnoBbie HEpaBEHCTBA 1 Pacrio3saBars u 3,4
Hepagencr CpaBHeHME 3HaUYCHUI 1 MPUBOJIUTH TPUMEPHI 6
Ba BBIPOKEHUN YHCIIOBBIX HEPABEHCTB,
JloKa3aTenbCTBO HEPaBEHCTB 1 | HEpaBEHCTB C 5,6
OCHOBHBIE CBOUCTBA 1 MEPEMEHHBIMH, JIMHEUHBIX 3,4
YHCJIOBBIX HCPABCHCTB. HEPaBEHCTB C OJTHON
[IpuMeHEeHHE OCHOBHBIX 1 | HCPEMCHHOM, IBOMHBIX 3,4
CBOWCTB YMCJIOBBIX HEPABEHCTB HEPaBCHCTB.
CrnoxeHue 1 yMHOXKEHHUE 1 DopmypoBaTh: 4,6
YHUCJIOBBIX HEPABEHCTB ONpEACIICHUA. CPABHCHUA
OTpaboTKa HABBIKOB CIIOKEHUS 1 ABYX 9HCC], PCHICHUA 5,6
U YMHOKEHHS YACIIOBBIX HEPaBEHCTBA C OZTHOU
HEPABEHCTB. HIEPEMEHHON,
OreHnBaHue 3HAYEHHUI 1 | PaBHOCHIIBHBIX 1,8
BBIPAXKCHUIT HEPaBEHCTB, PeIICHUs
HepasencTsa ¢ 0qHOM 1 | CHCTCMBI HCPABCHCTB C 2,8
TepeMeHHOi OJTHOW TIEpEMEHHOH,

YKCIOBBIE TIPOMEKYTKH 1 | obnactu onpesienenys 1,2
HepasenctBa ¢ ogHoOM 1 BBIPAKCHUL, 3,5
nepeMeHHon YucioBbie CBOMCTBA TUCIIOBBIX
TPOMEIKYTKH. HEPABEHCTB, CIOKECHHS U

HawnGosnpmiee n HanMeHbIee 1 YMHOMCHHA HHCTIOBBIX 1,8
11eJI0€ 3HaYeHNE HEPaBEHCTB HCpaBCHCTB .

OKa3bIBaTh: CBOMCTBA

3ajaHus C mapaMeTpaMu 1 A 2,8
YHCIIOBBIX HEPABEHCTB,

OTtpaboTKa HaBBIKOB pPELICHUS 1 3,6

. TEOPEMBI O CIIOKEHHUH U
HEPaBEHCTB C OJIHOMN
. YMHOKEHUH YHCIOBBIX
epeMEHHON
= HEPAaBEHCTB.
Cucrembl TUHEHHBIX 1 . 4,6
. Pewrars nunelinbie
HEPaBEHCTB C OJIHOMN
. HEPaBEHCTBA.

epeMEHHON
3anuchIBaTh PEIICHHUS

Pelrenne crcTeM HEPABEHCTB C 1 5,6

. . HEPABEHCTB U UX CHCTEM
OJTHOM MepeMeHHON
- B BU/JIE YHCIIOBBIX

Perienre BOMHBIX HEPABEHCTB 1 7,8
MIPOMEXKYTKOB,

PelreHre HEpaBEHCTB C 1 4,6




MOJTYJIEM. 00BeIMHEHMS,
OTtpaboTKa HABBIKOB PEIICHHUS IEPECEYEHUS YUCIOBBIX 6,8
CHCTEM HEPABEHCTB C OJIHOM IIPOMEKYTKOB. PemaTsb
IIEPEMEHHOM. CUCTEMY HEPABEHCTB C
KonTponbhas pabora no teme OJIHOH NEPEMEHHON. 1,7
«HepaBencTBay. OneHuBaTh 3HaUE€HUE
BbIpakeHus. V300paxxaTh
Ha KOOPJMHATHOM IIPSIMOU
3aJJaHHbIE HEPABEHCTBAMHU
YHCIIOBBIE TPOMEKYTKH
I'naBa 2 38 — 4 | IloBTOpEHNE U pacIIUpEHUE OnuceIBaTh MOHITHE 2,3
Ksanpatuun CBEJICHUH 0 PyHKINH (GyHKINU KaK IpaBuia,
ast pyHKLuS. Ob6nacTh ornpeaencHus YCTaHaBJIMBAIOLIETO CBA3b 5,6
(GYHKIMU 1 MHOKECTBO MEXy DJIEMEHTaMH JIByX
3Ha4eHUH GyHKLIUU MHOYECTB.
CrniocoOb1 3a1anust PyHKIHH. DopMyIHpOBaTh: 7,6
CpoiicTBa GyHKIUHU OIpeieNIeHus: HyJIs 8
Uccnenoanue QyHKINM Ha (GyHKUMH; TPOMEKYTKOB 6
MOHOTOHHOCTBH 3HAKOITIOCTOAHCTBA
I'padvikn KyCOUHBIX (DYHKITUH. Gynxuy; Gynxum, 1,8
Kak moctpouts rpaduk BO3pacTaroLeil 2,8
bynkun y = kf(x), ecnu (yObIBarolei) Ha
n3BecTeH rpaduk QyHKIUNY = MHOKECTBE;
f(x) KBaJApaTUIHON (QYHKIIUU;
[Toctpoenue rpaduka KBaJpaTHOI'O 3,4
dynkun y = kf(x), ecan HCPaBCHCTRA,
u3BecTeH rpaduk QyHKIUAY = CBOICTBA KBaJpaTUYHON
f(X) dyHKumY;
Kak moctponts rpaduk [paBHJIa MOCTPOCHHA 6
dynkunu  y = f(x) +b, rpadukoB QyHKUIUH C
U3BeCTeH rpaduk GyHKIHN y = TIOMOIIIBE0
f(x) npeoOpazoBanuii BUaaf(x)
OtpaboTKa HaBBIKOB — f(x) +b; 5,6
HOCTPOEHHs rpadhKOB f(x) — f(x + a)if(x) —
bynkuwmity = f(x) + b, u3Becten kf(x).
rpaduk QyHKIIK CTpOI/ITBV rpaduKu
y = f(x). GbyHKIHH ¢ NOMOMIBIO
Kak nmoctpouTts rpaduk npeodpasoBatuii B 3,4
¢yakmun -y =f(x + a), ecnu f(x) — f(x) + b;
U3BECTEH rpaduk QyHKIUNY = f(x) — f(x + a); f(x) —
OTtpaboTKa HaBBIKOB Crpouts rpaqlmc 3,4
MIOCTPOEHHUS rPapUKOB KBafIpaTHIHOR YHKUAY.
¢bynkuuit y = f(x + a), ecnu Io rpaguxy .
n3BecTeH rpaduk GyHKIIN KBaHpaTHqHOI’I (bylfKHHH
y = £(x) OIHCHIBATH €€ CBOMCTBA.
KeaapaTanas (yHKIHA. OmnwuchBaTh CXeMaTHYHOE 46
TpaduK KBaIpaTHIEOl pacroyio’keHue napadosbl 5.6
OTHOCHUTEJIbHO OCHU
GyHKIIH. 5
CBoiicTBa KBaJIpaTUIHOU ADCIHCC B 3aBHCHMOCTH 1,8
- OT 3HaKa CTapIIero
OTpaboTKa HaBBHIKOB Ko3puimenTa n 2,8




MOCTpOeHUsI rpauKOB
KBaJpaTUYHON (PyHKITHH.
CamocrosiTenbHas padoTa.

JTUCKPUMUHAHTA
COOTBETCTBYIOILIETO
KBaJIpaTHOTO TPEXUJICHA.

I'paduueckoe peuienue 1 Pemate kBagpaTHbie 1,2
YpaBHEHHUH. HEPaBEHCTBA, UCIIOJB3YS
[Tpumenenue rpapuKoB 1 CXEMY PaCIIOJIOKCHHUS 3,5
KBaJIpaTUYHON QYHKIIUU ITPU napaboJibl OTHOCUTEIBHO
pEIICHUH 3aJJaHuH C ocu adcrIucce.
rapamMeTpamH. OmnwuceiBath rpaduyecKuit
[TpoBepounas pabota mo Teme 1 METO[I PEIICHUS CUCTEMBI 1,8
«KBanmpatuunas GyHKIH JBYX YPaBHEHUM C IByMs
KBazpaTHble HEpaBEHCTBA. 1 NEPEMCHHBIMH, METO/T 2,8
Pemenue kBagpaTHbIX 1 IIOACTAaHOBKH U METON 3,6
HEPABEHCTB. CJIOKCHUA OJId PCIICHUA
Haxoxnenue MHOeCTBa 1 CHCTEMBI JIByX YPaBHCHHII 4,6
pelIeHU HepaBeHCTBA C ABYMs IICPEMEHHBIMU,
MeTos HHTEpBAJIOB 1 | OAHO M3 KOTOPBIX HC 5,6
Haxoxienue o0nactu 1 | ABIACTCS JMHEHHBIM. 7,8
OTIpE/IEICHUST BHIPAKEHUS U Pewarh TekcToBble
DyHKIHH 3aJja4ui, B KOTOPBIX }
OTpaboTKa HABBIKOB PELIECHUS 1 | CHCTCMA IBYX yPaBHCHNH 4,6
KBaJIPaTHBIX HEPABEHCTB. ¢ ABYMs IICPEMCHHBIMI
CucreMbl ypaBHEHUH C IBYyMs 1 ABILACTCA . 6,8
HepeMEHHBIMH MaTeMaTH4eCKOn
I'padmyeckuit MeTo pereHus 1 MOJICIIBIO peaTIbHOTO 1,7
CHCTEM C JABYMS MEPEMEHHBIMU fiporiecca,
MeTo/1 MOACTaHOBKH PELICHUS 1 1 MHTEPIPCTHPOBATE 2,3
CHCTEM C ABYMs IEPEMEHHBIMU PE3YJILTAT pELICHHA
Metoz clioKeHUs peleHus 1 CHCTCMDI. 5,6
CHCTEM C ABYMs IEPEMEHHBIMU
Meron 3aMeHBI IEPEMEHHBIX 1 7,6
pELIEHUs CUCTEM C IBYMSI
IIEPEMEHHBIMU
Pemrenns cucrem ¢ 1Byms 1 8
MIEPEMEHHBIMH Pa3IUYHBIMU
crocobamu. CamocTosiTeIbHas
pabora.
Pemenne 3amau ¢ nomouero 1 6
CUCTEM YpaBHEHHUH BTOPOH
CTETeHU
OTtpaboTka HaBBIKOB 1 1,8
pelIeHns 3a/1a4 ¢ TIOMOIIIbIO
CUCTEM ypaBHEHUH BTOPOU
CTETEeHH.
IIpoBepounast pabora 1o Teme 1 2,8
«KBagparuunast yHkuus»
I'maa 3 20 | Maremaruyeckoe 1 ITpuBOIUTE IPUMEPBL: 3,4
DNeMeHTbI MOJIETTUPOBAaHUE MaTeMaTHYeCKHUX
MPUKJIATHON 3aauu Ha JBHKCHUE 1 MOJIEJIEN PEATBHBIX 6
MaTeMaTUKH 3anaun Ha paboTy 1 CUTYaIUi; TPUKIIATHBIX 5,6
[IporuieHTHBIE pacuéThl 1 3aj1a4; TpUOTMKEHHBIX 34




Tpu ocHOBHBIE 3a1a4M Ha
IIPOLEHTHI

[IpocTble u cioXkHBIE
MIPOLEHTHI

[TpuOnmxEHHbBIC BBIYUCIICHUS

AOCOJIIOTHASA U OTHOCUTEbHAA
MIOTPENTHOCTh

OcHoBHbIE TIpaBUIIA
KOMOWHATOPUKH

IIpaBuio cymMMsl 1
IIPOU3BEJICHUS

OTtpaboTKa HaBBIKOB
IIPUMEHEHHUS [TPaBUJI CyMMBbI U
IIPOU3BENCHUS

CrnyyaiiHble 1OCTOBEPHBIE U
HEBO3MOXHbIE COOBITHS

YacTora 1 BEpOSITHOCTH
ClIy4ailHOro coObITHS

Knaccuueckoe
OTIPE/ICTICHUEBEPOSITHOCTH

Pemrenne BeposATHOCTHBIX
3ajau.

Pemrenne BeposATHOCTHBIX
3ajau.

HauanrnHbIE CBEIEHUS O
CTaTUCTHUKE

CrniocoOslI mpecTaBICHHS
JTAHHBIX

OCHOBHBIE CTATHCTUYECKUE
XapAKTEPUCTUKU

KontponbHast pabora 1o reme
«JIeMEHTBI TPUKIAIHOM
MaTeMaTHKU

BEJIMYMH; UCIIOJIb30BAHUS
KOMOWHATOPHBIX MPaBUII
CYMMBI U IPOU3BEICHHUS;
CITy9aifHBIX COOBITHH,
BKJIIOYasi JOCTOBEPHBIE U
HEBO3MOXKHBIC COOBITHS;
OTIBITOB C
PaBHOBEPOSTHBIMU
UCXOJaMU;
NIPECTaBICHUS
CTaTUCTUYECKUX JTAHHBIX
B BUjIe Ta0NMIL,
quarpamm, rpaukos;
UCTIOJIb30BaHUS
BEPOATHOCTHBIX CBOWCTB
OKPYKAIOIINX SIBJICHUM.
DopMyIHpOBaTh:
OTIpEIeIICHUS:
abCcoNOTHOM
MOTPEIIHOCTH,
OTHOCHUTEJIBHON
MOTPEIIHOCTH,
JIOCTOBEPHOT'O COOBITHS,
HEBO3MOXKHOT'O COOBITHS;
KIIACCUYECKOe
ornpezeneHue
BEPOSITHOCTH;

npaBuia: KOMOMHATOPHOE
MIPaBUJIO CYMMBI,
KOMOMHATOPHOE MPaBUJIO
MIPOM3BEICHUSI.
OnuceiBaTh TAIbI
peuIeHus TPUKIIa HON
3aJjauu.

[TosicHATH ¥ 3aNUCBHIBATH
bopMyITy CIIOKHBIX
npoueHToB. [IpoBoauTs
HPOLIEHTHBIE PACUETHI C
UCTIOJIb30BaHUEM
CJIO’KHBIX TPOLIEHTOB.
Haxonuth TOYHOCTE
npUOJIMKEHNUS 110
TabuIe TPUOTHKEHHBIX
3HAYECHUU BEIIMYMHBI.
Hcnons30BaTh pa3inyHele
(dbopMBbI 3anucH
npUOIMKEHHOTO
3HAYEHUs BEJIMUMHBI.
OueHuBathb
npuOIMKEHHOE 3HaYCHUE
BEJIMYMHBI.

ITpoBOIUTH OIBITHI CO

3,4

4,6

5,6

1,8

2,8

1,2

3,5

1,8

2,8

3,6

4,6

5,6

7,8

4,6

6,8

1,7




CIy4ailHBIMU UCXOJaMH.
[TosICHSTH ¥ 3aMUCHIBATH
bopMyIy HAXOXKICHUS
4acTOTHI CIIy4aiiHOTO
coObITHsl. ONUCKHIBATDH
CTaTHUCTUYECKYIO OLICHKY
BEPOATHOCTH CIy4YaiHOTO
coObrTust. Haxomuth
BEPOATHOCTH CIIy4alHOTO
COOBITHS

B OIBITaxX C
PaBHOBEPOSTHBIMU
UCXOJaMH.

OnuceIBaTh dTaIIbI
CTaTHUCTUYECKOTO
HCCIICI0OBAHUSI.
OdopmnsaTh
MH(}OpPMALIHIO B BUJIE
TaOJIHUI] U IUarpamM.
W3Bnekats nHMOpMALINIO
13 TaOJIUI] U TUarpamm.
Haxoauts u npuBOIUTH
MIPUMEPHI UCIIOJIb30BAHUS
CTaTHUCTUYECKUX
XapaKTePUCTHK
COBOKYITHOCTH JJAHHBIX:
cpenHee 3HAYCHHE, MOJIa,
pa3Max, MeJraHa

BBHIOOPKH.
I'nasa 4 17 | Yucnosas [TpuBOIUTE NpUMEPBI: 2,3
Yucnosbie IIOCJIE0BATEIBHOCTD. MOCJIE0BATENBHOCTEN;
IHocnenosa AHnanutuyeckuit cnocod YU CIIOBBIX
TeJIbHOCTH 3aJlaHus OCIIEN0BATENbHOCTH MIOCJIEZI0BATENBHOCTEN, B
CrnoBecHbIN U pEKyppPEHTHBIN YaCTHOCTH 5,6
crnoco0bl 3a1aHus GYHKLUH. apu(pMeTHUECKON U
Apudmerrdeckast mporpeccus. reOMETPUYECKON 7,6
dopmyiia n-ro 4jaeHa. MPOTPECCHI;
Pemenue 3anay Ha MCIIOJIb30BaHUs 8
npuMeHeHne (HopMyIibl n-To MIOCIIE0BATENBHOCTEN B
yjieHa apu(MeTnyecKoi peanbHOM KU3HH; 3224, B
ITPOrPECCHUHU. KOTOPBIX
XapakTepUCTHUECKOE paccMaTpuBarOTCA CyMMBI 6
CBOICTBO. ¢ OECKOHEYHBIM YHCIIOM
Pemrenue 3agad mmo treMe: C1aracMhbIX. 1,8
«ApI/I(I)MCTI/I‘-ICCKaSI OnHCEIBaTh: MOHATHA
IPOTPECCUSY. II0CJIE0BATENBHOCTH,
dopmyiia CyMMBI YJIEHOB 1JI€Ha 2,8
KOHEYHON apupMeTH4ecKon MTOCJICNOBATCIBHOCTH,
IPOTPECCUM. CIHOCOOBI 3alaHusA
Pelenue 3a1a4 Ha MIOCJIE0BATEIBHOCTH. 3.4
HaXO0XXJICHHE CYMMBI YWICHOB BbraucnaTh 4ieHs!
II0CJIEI0BATENBHOCTH,

KOHEYHOU apu(pMeTHIecKon




MPOTrpPEeCCUu 3a1aHHON (hOopMyITOit n-ro
Pemenue 3a1a4 o teme: YJIeHa WA PEKYPPEHTHO. 6
«Apudmerndeckas PopMynHpOBATH:
IPOTPECCUs» OTIpeIeIICHUS:
I'eomeTpuueckas mporpeccusi. apupMeTHyecKon 5,6
dopmyJia n-ro 4ieHa. MPOTPECCUH,
Pemenue 3anay Ha reOMeTpUYECKOi 3,4
npuMeHeHHne GOopMYIIbI N-TO IPOTPECCui;
YJieHa T€OMETPUYECKOM CBOMCTBA YJIEHOB
poOrpeccuu reOMETPHUECKON U
Pemenue 3anay Ha apupMeTHIecKon 3,4
puMeHEeHHEe (HOPMYIIBI N-TO MPOTPECCUM.
YJIeHa T€OMETPUYECKOU 3anaBarhb
MIPOTPECCHUHU. apu(MeTHYECcKyIo U
dopmysa CyMMBI YIEHOB ICOMETPHUICCKYIO 4,6
KOHEYHOHU T€OMETPUYECKON HIpOrpeccun
MPOTPeECCUu PEKYPPEHTHO.
Peluenue 3a1a4 Ha 3anuchIBaTh U MOSICHATH 5,6
HAax0JICHUE CYMMBI YJIEHOB (popmyutbr 001IErO WieHa
KOHEYHOU r€OMETPUYECKON apu(pMeTHICCKOM 1
IPOTPECCHH. reOMETPHUYECKON
XapaKTepHCTHIECKOe IPOTPECCHIA.
CBOMCTRO. 3amnuceiBaTh U
CymMma 6eckoHeuHOH JIOKa3bIBATh: (HOPMYIIBI 1,8
reOMETPUUECKON ITPOrpeCcCHuH, CYMMBIN NEPBBIX WICHOB
y KoTOpoi#i | q | < 1 apudmernyeckoii u
Peurenue 3aga4 Ha TeOMETPHIECKON
HaXO0KJICHHE CYMMBI TMPOrpeccHii; GopmyIsl,
OECKOHEYHONTCOMETPHIECKOIM BBIPAKAIOLIME CBOHCTBA
porpeccuu QHCHOBEHHHPMET%?eCKOﬁ
KoHTponbHas paboTa 1o Teme 1 TCOMETpIICCKON 6
«Ilocneq0BaTeNnbLHOCTH Hporpeccui.
Beruucnate cymmy
OeckoHeuHOU
reOMETPUYECKOMN
IIPOTPeCcCuu, y KOTOPOH |
q| < 1. IlpencraBisrs
OecKOHEeUHbIe
NepUOANYECKHE JPOOH B
BUJIe OOBIKHOBEHHBIX
[ToBTopenue | 11 YucnoBble U aqreOpanveckue 2,8
u BBIPKEHUS
CHUCTEeMAaTHU3 YpaBHeHUsI(JIMHEWHBIE, 1,2
anus KBaJpaTHbBIE, IPOOHO-
yaeOHOTO paIroHaIbHbIE).
MaTepuana CucTeMbl YpaBHCHHUH. 3,5
HepaBencrBa(uneiiHble, 1,8
KBaJIpaTHbIE, IPOOHO-
paIroHaIbHbIE).
CucreMbl HEpaBEHCTB 2,8
3a7a4u Ha COCTABIIEHUE 3,6

YpPaBHEHU.




3amaun Ha JBUKCHHUE. 1 4,6
3aaun Ha MPOICHTHI. 1 5,6
Perrenue 3amau mo Bcemy 1 7,8
Kypcy «Anredpa 9»

HToroBasi KOHTPOJIbLHAS 1 4,6
pabora

W TOoroBeIi ypok 1 6,8

MertanpeaMeTHble M NpeIMeTHbIE Pe3yJbTATHI OCBOECHHUS Kypca
reomMeTpum 7- 9 Kiaaccol

[Iporpamma oOecrieunBaeT JOCTHKEHUE CIEAYIOIINX PE3YJIbTaTOB OCBOCHUS
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIIETO 0Opa30BaHUs:

MeTanpeaMeTHble pe3yJbTAThbI:

l)ymeHne caMoCTOSITEIHbHO OMNpENeNsITh LETd CBOEro OOy4YeHUs, CTaBUTh U
dbopmynupoBath Uisi ce0s HOBBIE 3aJaHusi B yu€Oe, pa3BUBaTh MOTHUBBI U
MHTEPECHI CBOEH MO3HABATEIILHOM AEATEIILHOCTH;

2)yMEHUE COOTHOCUTb CBOU JCHCTBHS C IUIAHUPYEMBIMU pe3yJibTaTaMu,
OCYILIECTBIIAITh KOHTPOJIb CBOEW JIESTEIBHOCTH B IPOLECCE JTOCTHMKECHUS
pe3ynbTaTa, ONpeNessiTh CIOCOObl IEUCTBUI B paMKax MPEUIOKEHHBIX YCIOBUHN U
TpeOOBaHMM, KOPPEKTUPOBATH CBOU JICUCTBHS B COOTBETCTBUU C M3MEHSIOIIEHCS
CUTYyallUEH;

3)yMeHHe onpeneaTh MOHATHSA, CO3/1aBaTh 0000OIICHHS, yCTaHABIMBATh aHAJIOTHH,
KJacCU(pUIMpPOBaTh, CaMOCTOSATEIBHO BBIOMpPATh OCHOBAHWS WM KPUTCPUHU IS
KJ1accuuKaluu;

4)ycraHaBinuBaTh MPUYUHHO-CIICICTBEHHBIE CBSI3M, MPOBOAUTH JIOKA3aTEIbHOE
paccykJeHuEe, YMO3AKIIOUEeHHE (MHAYKTUBHOE, JCAYKTUBHOE M IO AHAJIOTHH)
JeNaTh BBIBO/IBI;

5)ymMeHue WITIOCTPUPOBATh U3YUEHHBIE TOHATHUSL U CBOMCTBA (UTYp, ONPOBEpPraTh
HEBEPHBIC YTBEPKICHNUS,

6)KOMIIETEHTHOCTBIO B obnactu HCMOJIb30BaHUS uH(pOpMaIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTH;

7)niepBOoHaYANIbHBIE TPEACTaBICHUS 00 HIEIX M O METOoJlaXx reoMeTpuu Kak o0
YHUBEPCAIHHOM SI3bIKE HaYKH U TEXHUKH, O CPEICTBAX MOACIUPOBAHUS SIBICHUM U
IIPOLIECCOB;

8)ymMeHue BUIETh TEOMETPUUYECKYIO 33/lady B KOHTEKCTE MPOOJIEMHOM CUTYyaIluH B
JOPYTUX JUCUUIUIMHAX, B OKPYXKAIOIIEH )KU3HH;




9)ymMeHHne HaxOIuTh B Pa3IMYHBIX HCTOUYHUKAX MHGOpPMAIUU, HEOOXOAUMYIO IS
pelieHus MaTeMaTUYeCKUX NpoOJieM, U MPEACTaBIATh €€ B MOHATHOM (opme,
NPUHUMATh PEIICHHE B YCJIOBHUSAX HEMOJHON WM H30BITOYHOM, TOYHON WM
BEPOSITHOU MHPOpMAIIUK;

10)ymeHne moHMMaTh M UCHOJIB30BaTh MaT€MaTHYECKHE CPEICTBA HAIJIIHOCTH
(uepTexku, TAONMLBI, CXEMbl W Jp.) I WUIIOCTPAlUU, HHTEPIPETALHH,
apryMeHTaluu;

11)ymenne BbIIBHraTh THUIOTE3bl NpPU PENIEHUU 3aJa4d W [OHUMATh
HEOOXOJMMOCTb UX IIPOBEPKH;

12)noHrMaHue  CYIIHOCTH  QJITOPUTMHUYECKUX  MPEANUCaHU U yMEHHE
JEHCTBOBATh B COOTBETCTBUU C NIPEIJIOKEHHBIM aJITOPUTMOM.
IIpeameTHbIe pe3yabTaThI:

1) oco3HaHue 3HAUYCHUSI TEOMETPUH JJIsl TOBCEAHEBHOM KU3HU YEJIOBEKA,

2) npeAcTaBiICHUE O TEOMETPUU KaK chepe MaTeMaTHIeCKOM JIeITeTbHOCTH, 00
ATanax e€ pa3BUTHs, O €€ 3HAUUMOCTH JIJIsl Pa3BUTHUS LIMBUIU3AIINY;

3) pa3BuTHE YMEHUI pabOTaTh ¢ Y4COHMKOM MAaTEeMaTUYECKUM TEKCTOM
(aHAIM3UPOBATH, U3BJICKATH HEOOXOAUMYIO HH(GOPMAIIHIO), TOYHO U TPAMOTHO
BBIPAXaTh CBOU MBICIIY C IPUMEHEHUEM MAaTEMaTUYECKOW TEXHOJIOTUU U
CUMBOJIMKH, TIPOBOJUTH KJIacCU(UKAIIH, IOTHYECKHE 000CHOBAHMS,;

4) Bnasienre 0a30BbIM OHITHITHBIM aIapaToM MO OCHOBHBIM pa3jiejiamM
COAECPKaAHUS;

5) cucreMatuyeckue 3HaHUS O PUTypax U UX CBOMCTBAX;

6)HpaKTquCKH SHAYUMBIC TCOMCTPHUYCCKNUC YMCHHUA N HABBIKH, YMCHHUC
INPHUMCHATH UX K PCIICHUIO TCOMCTPUYCCKHUX U HECTCOMCTPUUICCKUX 3a/1aq, a
HUMCHHO:

o H300paxaTh QUTYpHI HA IIJIOCKOCTH;

¢ HCIIOJb30BATh FEOMETPUUYECKHUN A3BIK AJI1 ONMCAHUS IPEAMETOB
OKpY>KaIOILIEr0 MUPAa;

o U3MEPSTH AJIMHBI OTPE3KOB, BEJIMUMHBI YTJIOB, BEHIYUCIIATH IUIOIIA N

buryp;

e Ppacro3HaBaTh U U300pakaTh PaBHbIC, CHMMETPHUYHBIC U ITOJ0OHBIC
(uryper;

e  BBIMIOJHATH TIOCTPOCHHS TEOMETPUUECKUX (PUTYP C TIOMOIIBIO ITUPKYJIIS U
JINHCHKH;

e UWTATh U UCIOJIH30BaTh MH(OPMAIIHIO, TPEACTABICHHYIO Ha YePTEkKAX,
cXeMax;



e IIPOBOAUTH IMPAKTUYCCKHUEC PACUCTHI.

B pe3yJabTare H3y4yeHUs1 Kypca reOMeTPUM B 7 KJIACCE YYCHUK HAYYMTCH:
I'eomerpuyeckue purypol. BoIyCKHMK HAYYUTCH:

- II0JIb30BAThCA A3BIKOM T'€OMETPHUM [UIsl ONMUCAHUS MNPEAMETOB OKPYKAIOIIErO
MUPA U UX B3aUMHOI'O PacIONIOKEHHUS;
- pacro3HaBaTh U M300paXkaTh HA YEPTEKAX U PUCYHKAX FeOMETpHUECKUe (PUTYpHI
U UX KOH(QUTYypaluy;
- KJIacCU(UIIMPOBATh TEOMETpUUECKUE (DUTYPBL;
- HaxOJUTh 3HAYCHUS /JIMH JIMHEHHBIX DJIEMEHTOB (UTYyp M WX OTHOIICHUS,
rpagycHyto Mepy yrioB ot 0° mo 180°, mpuMeHsis onpeneneHus, CBOWCTBA M
OpU3HaKu (QUIyp UM HUX DBJIEMEHTOB, OTHOLIEHUS (uryp (paBeHCTBO, mojolue,
CUMMETPHH, TIOBOPOT, MapalIeIbHBII MTEPEHOC);
- ONepHpoOBaTh C HAYAIbHBIMH TIOHATHUSMH TPUTOHOMETPHUH ¥  BBIMOJIHSITH
3JIEMEHTapHbIE ONepaly HaJl PYHKIMSIMU YTJIOB;
- TOKa3bIBaTh TEOPEMBI;
- pelaTh 33Ja4u Ha J0Ka3aTelIbCTBO, OMMUPAsCh Ha M3YUYEHHbBIE CBOMCTBA QUIyp U
OTHOILIEHUH MEXy HUMU U IPUMEHSS1 U3YYEHHbIE METO/IbI I0Ka3aTEIbCTB;
- pemaTth HECJIOXKHBIE 3a7aud Ha TOCTPOEHHUE, MPUMEHSST OCHOBHBIC aJTOPUTMBI
MOCTPOEHHUS C TIOMOIIBIO LIUPKYJISA U JIMHEWUKH;
- pemaTh IpOoCTeHIIre TUTAHUMETPHUYECKUE 3aJaH.

BbInyCKHUK MOJYYUT BO3MOKHOCTD!
- OBJAJETh METOJAAMM pELICHHs 3aJady Ha BBIYUCICHHUS M JI0Ka3aTeIbCTBA!
METOJIOM OT MPOTHBHOTO, METOJIOM MOI00Us, METOJOM Mepebopa BapuaHTOB U
METOJIOM T€OMETPHUUECKUX MECT TOUEK;
- TpUOOPECTH OMBIT MPUMEHEHUS aNredpandeckoro M TPUTOHOMETPUUYECKOTO
ammapata v uei IBIKEHUS TIPU PEIICHUU TeOMETPUIECKUX 3a]1aY;
- OBJQJIETh TPAAUIIMOHHOW CXEMOM pelleHus 3a/lad Ha MOCTPOCHHUE C TOMOIIBIO
IUPKYJIS ¥ TWHEHKU: aHAIH3, IOCTPOCHHE, JOKA3aTEIbCTBO M HCCIIEI0BAHUE;
- HaY4YUTbCSI peliaTh 3aJayd Ha MOCTPOECHHWE METOJO0M I€OMETPHUYECKOro MecTa

TOYEK M METOJIOM ITOJI00HS;



- TOpUOOPECTH OMBIT MCCIEAOBAHUA CBOWCTB IUIAHUMETPUUYECKUX (GUTYD C
ITOMOIIBI0 KOMITBIOTEPHBIX ITPOTPAMM,;
- IPUOOPECTH OMBIT BHITIOJIHEHUS IPOEKTOB.

B pe3yiabTarte u3ydeHusi Kypca reoMeTpum B 8 Kjiacce y4eHUK HAYYUTCS:
N3mepeHue reoMeTpruyecKUX BeJHYMH.

BbinyCKHMK HAY4YUTCH:
- WCIIOJIB30BaTh CBOWMCTBA M3MEPEHMS [UIMH, IUIOIIAACH M YIVIOB IIPU PEIICHHUH
3alad Ha HaxXOXACHUE JUIMHBI OTpe3Ka, JUIMHBI OKPYXXHOCTH, JJIMHBI JIyTH
OKPY’KHOCTH, TPayCHOU MEPHI yTJIa;
- BBIYHCIATH IUIOIIAJHA TPEYTOJIBHUKOB, NPSMOYTOJIBHUKOB, MapajuieIorpaMMOB,
Tpareunii, KpyroB U CEKTOpPOB;
- BBIYUCIISITH AJIMHY OKPY>KHOCTH, JUIMHY AYTH OKPYXHOCTH;
- BBIUMCHATH JUIMHBI JIMHEMHBIX AJIEMEHTOB (QUIYp M HX YIJIbI, HCHOJB3YS
(bopMyIbl JIMHBI OKPYKHOCTH U JJIMHBI YT OKPYXHOCTH, (POPMYJIbI TUIOLIAAeH
buryp;
- pemath 3aJaud Ha JO0Ka3aTelIbCTBO C HCIOJIb30BaHHEM (OPMYJ JUIMHBI
OKPYXHOCTH W JIJIMHBI YT OKPY>KHOCTH, POopMyII Ijiomaae ¢puryp;
- pelmaTrh NPaKkTUYECKHE 3aJaud, CBSI3aHHBIE C HAXOXKIECHUEM TIE€OMETPUYECKHX
BEJIMYUH (MUCMOJIB3YyS TPU HEOOXOJUMOCTH CHPABOYHUKH U TEXHUYECKUE
CpE/ICTBA).

BbInyCKHMK MOJYYUT BO3MOKHOCTh HAYYHUThCS:
- BBIYUCHATh  I[JIOIAAM  (QUryp, COCTaBJICHHBIX W3 JABYX MWiId  0OoJsee
PSIMOYTOJIBHUKOB, [1ApajuIeIorPaMMOB, TPEYTOJILHUKOB, Kpyra U CEKTOPa;
- BBIYMCIIATh  IUIOMIAAM  MHOTOYTOJIbBHMKOB,  HMCIIOJB3YS  OTHOLIEHUSA
PaBHOBEIMKOCTH U PABHOCOCTABJIEHHOCTH;
- MPUMEHSTH ajIredpanyecKuii ¥ TPUTOHOMETPUUECKH anmapar U uAeH JBUKCHHUS

IIpH PCHICHUHU 3a/ia4 Ha BBIYMCIICHHC Hnomaneﬁ MHOT'OYT'OJIbHHUKOB.



B pe3ysabTarte u3ydyeHusi Kypca reoMeTpum B 9 Kjiacce y4eHUK HAYYUTCS:
Koopannatel. BbIyCKHMK HAYYHTCH:

- BBIYMCJIATH JUIMHY OTPE3Ka M0 KOOPAWHATAM €ro KOHIIOB; BBIUMCIIATh
KOOPAMHATHI CEPEIUHBI OTPE3KA; KOOPAUHATHI TUKH, ACISAIIEH OTPE30K B TAHHOM
OTHOLICHUH;
- COCTaBJISITh YPaBHEHUE OKPYKHOCTH, 00Ilee ypaBHEHUE NPSIMON, YpAaBHEHHE
IIPSIMOIA, MPOXOAAIIEH Yepes3 ABE 3aJaHHbIE TOUKH;
- OIIPENEIIATH MOJIOKEHUE IPSIMOM Ha KOOPAUHATHOM IJIOCKOCTH, UCIIOJIB3YSI
YII0BOM KOAPHUIIMEHT MPSIMOIA;
-MCIOJIb30BaTh KOOPAVMHATHBIA METO/ JUUISl U3YYEHUS CBOMCTB IPSIMBIX U
OKPY’KHOCTEM.

BbINyCKHMK MOJYYUT BO3MOKHOCTh:
- OBJIaJIETh KOOPJAMHATHBIM METOJIOM PELICHHU 3a7a4 Ha BEIYMCIICHUE U
JI0Ka3aTeIbCTBO;
- IPUOOPECTH OTBIT UCIIOJIB30BAHUSI KOMITBIOTEPHBIX IPOTpaMM JIJIsl aHAJIM3a
YaCTHBIX CJIy4acB B3aUMHOI'0 PACIIOJIOKEHHUS OKPYKHOCTEH U NPAMBIX;
- MPUOOPECTHU OMBIT BHITIOJIHEHUS IPOEKTOB.

BekTopsi

BbINnyCKHMK HAYYHUTCH:
- OIIEpUPOBATH C BEKTOPAMU: HAXOIUTh CYMMY U Pa3HOCTh ABYX BEKTOPOB,
3aIaHHBIX TEOMETPUYECKH, HAXOAUTH BEKTOP, PaBHBIM MPOU3BEACHUIO 3aJaHHOTO
BEKTOpPA Ha YHCIIO;
- OIIPEAEIATh PABEHCTBO U KOJUIMHEAPHOCTh BEKTOPOB;
- HAXOJUTH JJIs1 BEKTOPOB, 3aJaHHBIX KOOPJAWHATAMU: JUIMHY BEKTOPA, KOOPAUHATHI
CYMMBI U Pa3HOCTH JIBYX M 00Jiee BEKTOPOB, KOOPAMHATHI IPOU3BEACHUS BEKTOPA
Ha YKCJI0, IPUMEHSS TPU HEOOXOIMMOCTH NEPEMECTUTENbHBIN, COUeTaTeIbHBIN
WJIA PACIIPENECIUTEIbHBIA 3aKO0H,;
- BBIYHCIIATH CKAIAPHOE ITPOU3BEACHUE BEKTOPOB, HAXOAUTD YT O MEXKIY

BCKTOpaMH, YCTAHABJIIMBATH IMCPIICHAUKYJIIPHOCTD IIPAMBIX.



BbInyCKHMK MOJYYUT BO3MOKHOCTD:
- OBJIQJIETh BEKTOPHBIM METOAOM JJIsl pEILIEHUS 3a/1a4 Ha BBIUHUCIECHUE U
JTI0Ka3aTeNIbCTBO;
- IPUOOPECTHU OMBIT BHIIIOJIHEHUS IPOEKTOB.
I'eomeTpuueckue npeodpa3oBaHus
BbInyCKHUK HAYYHUTCS:
- pacno3HaBaTh peodpa3oBaHus GUTYp: NapaJUIeIbHbIA IEPEHOC, IEHTPpaIbHAsA
CUMMETpHSI, OCEeBasi CAMMETPHS, IOBOPOT, TOMOTETHS, TI0J100U€E;
- BBINIOJIHATH OCTPOEHUS (PUTYP, UCHOJB3YS MapajlIeIbHbIN EpEeHOC,
LHEHTPAIbHYI0 CHMMETPHIO, OCEBYIO CHMMETPHIO, IOBOPOT, TOMOTETHIO, ITOA00HE.
BbpInyCKHMK MOJYYUT BO3MOKHOCTh:
- IPUOOPECTHU OMBIT NOCTPOEHUSI TEOMETPUUECKUX (PUTYD, UCTIOTIB3YS
HapaJyIebHBINA IEPEHOC, HEHTPAIBHYIO CHMMETPHIO, OCEBYIO CHMMETPHIO,
OBOPOT, TOMOTETHIO, I0JJ00KE, C TIOMOIIBI0 KOMITBIOTEPHBIX MPOTpamMm;
- IPUMEHATH CBOMCTBA MPE0Opa30BaHUI NPH PELIEHUH 337a4 U JJOKA3aTeJIbCTBE
TEOPEM;
- IPUOOPECTH OMBIT BHINIOJHEHHUS MPOEKTOB.
DJIeMEHTBbI JIOTUKH
BbInyCKHMK HAYYHTCH:
- opMynMpoBaTh ONpeEICHUS TEOMETPUUECKUX PUTYD;
- HCII0JIb30BATh AKCUOMBI ITPH J10KA3aTEIBCTBE TEOPEM;
- OIPENEIIATh HEOOXOAMMOE U JOCTATOYHOE YCIOBHS B (POPMYITUPOBKE TEOPEMBI,
dbopmMyIHUpoBaTh NpsIMbIE U OOPATHBIE TEOPEMBI;
BbInyCKHMK MOJYYUT BO3MOKHOCTD:
- HCTI0JIb30BATh MPSIMbIE U OOpATHBIE TEOPEMBI JIJIs1 PEILICHUS 3a]a4;

- IPUMCHSATDH PA3/IMYHBIC ITIPUCMbI 10KA3aTCIIbCTBA.



2. Conep:xxanue Kypca reoMerpuu 7-9KjaaccoB

Conep:kanue 7 knacca( 68 4,2 4 B Heles110)
1. IIpocTreiimmue reomerpudeckue Gurypsl 1 ux cpoicraa (15 4)

[Ipocteiinue reoMerpuyeckue QUTYphl: MpsMas, TOYKa, OTPE30K, Jyd, YIOJL.
[Tonsitue paBeHcTBa reomerpudeckux ¢uryp. CpaBHEHHE OTPE3KOB W YTJIOB.
N3MepeHue oTpe3KoB, JJIMHA OTpe3ka. M3MepeHue yrioB, TpajycHas Mepa yria.
CMexHbIe U BEpTUKAJIbHBIC YIJIbI, UX CBOMCTBA. [lepneHaAuKyIsipHbIE IPSIMBIE.
OcHogHasi yenb — CHUCTEMATU3UPOBATh 3HAHMS YYalIUXCS O MPOCTEUIINX
reOMETPUYECKUX (PUTypax v MX CBOMCTBAX; BBECTHU MOHATHE PaBEHCTBA (PUTYP.

B JTAHHOM TEME€ BBOJSATCS OCHOBHBIC T€OMETPUUYECKHE IMOHSTHS U CBOMCTBA
MPOCTEHIIIMX TeOMETPUYECKUX (UTYyp Ha OCHOBE HAIJIAJHBIX TIPEJCTaBICHUN
ydammxcs myTeM 00OOIIeHUsT OYEBUIHBIX MJIM M3BECTHBIX M3 Kypca MaTeMaTHKH
1—6 xnaccoB reomerpuueckux (paxtoB. [IoHSITHE aKCMOMBI HA HAYAJILHOM JTarie
oOy4YeHUsT HE BBOJMTCS, U CaMH aKCHOMBI HE (OPMYJIUPYIOTCS B SBHOM BHJIE.
Heo0xoumblie UCXO/IHBIE TOJIOKEHHUS, HA OCHOBE KOTOPBIX M3Yy4arOTCsl CBOMCTBA
reOMETPUYECKUX (DUTYD, IPUBOJATCS B onucaTeabHOM Gopme. [IpuHIMIIHAIEHBIM
MOMEHTOM  JIJaHHOM  TEMbl  SIBJIIETCA  BBEJCHHME  IIOHSTHUS  PaBEHCTBA
F€OMETPUUECKUX buryp Ha OCHOBE HAarJIsJHOrO
MOHATUSA  HaloeHus.  OmnpeneleHHOE  BHUMaHUE  JIOJDKHO  YIEJSThCA
MPAKTUYECKUM MPUIIOKEHUSIM T€OMETPUUECCKUX TTOHSATUM.

2. Tpeyroabuuxu (18 4)

TpeyronsHuk. [Ipu3Haku paBeHCTBA TPEYrOJbHUKOB. [lepnenauKynsap K MpsMOHN.
Menuanbel, OHCCEKTpHCBI U  BBICOTBI  TpeyrojibHUKa. PaBHOOEApEHHbIN
TPEYTOJIbBHUK M €ro CBOMCTBA. 3a/Jaud HA MOCTPOEHUE C NOMOIIBIO LUPKYJIS U
JIMHEWKHU.

OcHo6Has yenb — BBECTH TOHSTHE TEOPEMBbI; BBHIPAOOTATh YMEHHUE JOKa3bIBaTh
PABEHCTBO TPEYI'OJIBHUKOB C ITIOMOLIBIO HM3YyYEHHBIX IPU3HAKOB; BBECTU HOBBIN
KJIACC 33J1a4 — Ha IIOCTPOCHUE C ITIOMOILUBIO LIUPKYJI U TUHEHKH.

[Tpu3Haku paBeHCTBA TPEYTOJIbHUKOB SIBJSIIOTCS OCHOBHBIM pabOYMM allapaTrom
BCEro Kypca reoMetpuu. /loka3aTenbcTBO OOJIBLIEH YaCTH TEOPEM Kypca M TaKXKe
pelieHre MHOTMX 3aJad IMPOBOAUTCA IO CIEAYIOLIEH CXEME: IOUCK PaBHBIX
TPEYroJbHUKOB — OOOCHOBAHHME UX PABEHCTBA C IMOMOILBIO KAKOTO-TO MPHU3HAKA
— CJIEACTBUS, BBITEKAIOUIME W3 PABEHCTBA TPEYTrOJbHUKOB. lIpuMeHeHue
IIPU3HAKOB PABEHCTBA TPEYTOJBHUKOB IIPU PELICHUM 3a1ay JAeT BO3MOXKHOCTH
ITOCTEIIEHHO HAKAIUIMBAaTh OMBIT MPOBEACHUS JOKA3aTeNbHBIX paccykiaeHuil. Ha
Ha4yaJbHOM JTalle U3y4YCHUS U MPUMEHEHUS IPU3HAKOB PABEHCTBA TPEYTOJbHUKOB
1eJ1eco000pa3HO UCIOB30BATh 33J]a4l C TOTOBBIMU YEPTEKAMHU.

3. IlapajuiesibHBIE IPSIMbIE M UX CBOMCTBA (15 4)



[Ipu3HaKky napayenbHOCTH NMPSAMBIX. AKCHOMA MapajuIeabHbIX MPsAMbIX. CBOMCTBA
IIapaJuIeNIbHBIX MTPSMBIX.

OcHnosHas yenb — BBECTH OJHO W3 BAXKHEUIIMX IOHATUH — IIOHATHE
napajyielbHbIX TPSMBIX; JaTh [E€PBOE NPEACTABICHHE 00 akcuomax u
aKCUOMAaTUYECKOM METOJI€ B TEOMETPUH; BBECTU AKCHOMY I1apajuICIIbHBIX IIPAMBIX.
[Ipy3Haky ¥ CBOMCTBA MAPAJUIEIABHBIX MPAMBIX, CBSA3aHHBIE C YIVIAMU,
00pa30BaHHBIMU MPU MEPECEUCHUH IBYX MPSAMBIX CEKYIIeH (HAKpPEeCT JexKalluMH,
OJTHOCTOPOHHUMH, COOTBETCTBEHHBIMHU), LIIMPOKO HCIOJB3YIOTCA B JalbHEUILIEM
P U3YYEHHH YETBIPEXYTOJIbHUKOB, MOJOOHBIX TPEYrOJbHUKOB, IPH pPEUICHUU
3a/1a4, a TAKXKE B Kypce CTEPEOMETPHUHN.

4. OkpyxkHOCTB M KPYT. I'eomeTrpuueckne nocrpoenus (15)

OKpyHOCTb M KpYI. OJEMEHTBI OKPYKHOCTH U Kpyra. LleHTpambHble U
BIIMCaHHbIE yrubl. KacarenpHas K OKpPYKHOCTM M €€ CBOWCTBa. B3amMHOe
pacoJIOKEHUE NPAMONA M OKPYKHOCTH. OINHCaHHAsE M BIHMCAHHAS OKPYKHOCTH
TpeyroJibHUKa. BrimcaHHble M OMUCAaHHBIE YETHIPEXYTOJIBHUKH, MX CBOWICTBA U
IIPU3HAKU. BriucaHHbIE ¥ ONIMCAHHBIE MHOTOYT'OJIBHUKHY.

['eomerpuueckoe mecto Touek (I'MT). CepenuHHblil NEpNEHIUKYISApP OTpe3Ka U
ouccektpuca yria kak [MT.

['eoMeTpuyeckrue IMOCTPOCHUST LUPKYJEeM M JHHEWKOM. OCHOBHBIE 3aJayd Ha
IIOCTPOECHUE: TOCTPOEHUE YIUIA, PABHOTIO JTAHHOMY, MOCTPOEHHE CEPEAUHHOTO
NIEPIICHMKYJIApAa JAHHOTO OTPE3Ka, IIOCTPOCHUE IPAMOW, MNPOXOASIIEH dYepes
JAHHYIO TOYKY U TIEPIICHIUKYISIPHON JaHHON MPSAMOMN, TOCTPOCHUE OUCCEKTPUCHI
nanHoro yria. [loctpoenue TpeyroapHuKa 10 3aJaHHbIM 3ieMeHTaM. Merton I'MT
B 33/1a4ax Ha IIOCTPOEHHUE.

5. IloBTOpenue (5 4)

OcHoenas yenwv. IIOBTOpUTD, 3aKPENUTh U 000OIIUTh OCHOBHBIE 3HAHUS, YMEHUS U

HaBBIKH, IIOJIYYCHHBIC B 7 Knacce.

Conep:xanne 8 kiaacca( 68 4, 2 u B HeeJ110)

1.BBoaHOE MOBTOPEHNE Kypca reomeTpun 7 Kiacca (2 4)

OcHoenas yenwv. I10oBTOpUTD, 3aKpeNUTh U 0000UTUTH OCHOBHBIC 3HAHUS, YMECHUS U
HaBBIKH, TIOJIyYEHHBIE B 7 KJlacce.

2. YeThIpéxyroabHuku (24 4)

MHOroyroibHuK, BBIITYKJIBIA MHOTOYTOJIbHUK, YETBIPEXYTOJIbHHUK.
[Tapannenorpamm, ero cBoiicTBa u npusHaku. Tpaneuus. [IpsmoyronbHuk, poMoO,



KBaJpaT, UX CBOWCTBA. lleHTpasbHblE W BHOHCaHHBIE YIibl. BrMcanHele wu
ONMCAHHBIE YETHIPEXYTOJbHUKN OceBas U [IEHTpaJIbHAsi CHMMETPHH.

OcHoenas yenb — W3YyUYUTh HAMOOJIEE Ba)KHBIC BHUBI UYETHIPEXYTOJHBHUKOB —
napajuiesiorpaMM, — MPSIMOYTOJIbHUK, poMO,  KBajapar, Tpamelui;  JaTh
npejcTaBiieHue o purypax, 001a1ar0MIX OCEBON HWIH IIEHTPATbHON CUMMETPUECH.
JlokazaTenbcTBa OOJBITMHCTBA TEOPEM JTAHHOM TEMbI M pEIIeHUs] MHOTHUX 3ajad
MIPOBOJIATCS C TOMOIIBIO PU3HAKOB PABEHCTBA TPEYTOJIBHUKOB, MOATOMY MOJIE3HO
MX IIOBTOPUTH B HAYAJIE U3YUYCHUS TEMBI.

3.11oxo0ue TpeyroabHUKOB (12 4)

[Tono6usie TpeyrompHuku. Teopema daneca. Teopema O MPOMOPLHUOHATIBHBIX
orpe3kax. IlpusHaku mnogoOus TpeyronbHUKOB. [lpuMeHeHune mnoaoOus K
JI0Ka3aTeNbCTBY TEOPEM M pelleHuo 3anad. CBoHCTBa MenuaHbl, OMCCEKTPUCHI
TPEYTOJIbHUKA, IIEPECEKAIOIINXCS XOPJI, KACATEIIbHOM U CEKYILEH

Ocno6nasi yenb — BBECTU MOHATUE MOAOOHBIX TPEYrOJbHUKOB; PAaCCMOTPETh
IpU3HAKU 000U TPEYTOIbHUKOB U UX IPUMEHEHMUS.

Omnpenenenne NOJOOHBIX TPEYTOJbHUKOB JA€TCS HE HAa OCHOBE NMpeoOpa3oBaHMs
nojno0bus, a yepe3 pPaBEHCTBO YIJIOB W MPONOPLHOHAIBHOCTh CXOJCTBEHHBIX
CTOPOH.

[Ipu3Haku nogo0HsI TPEYroNbHUKOB JOKA3bIBAIOTCS C IMOMOIIBIO TEOpEMBI 00
OTHOUIEHUM TUIONIA/IEd TPEYTOJIbHUKOB, UMEIOLIUX 110 PABHOMY yTJIy.

Ha ocHOBe npu3HaKkoB Mo00us JOKA3bIBAETCA YTBEPKICHHUE O TOUKE IEPECEUEHUs
MEIUaH TPEeYroJibHUKa, a TakKe JBa YTBEPXKACHUS O MPONOPLHUOHAIBHBIX
OTpPE3Kax B MPAMOYTOJBHOM TpEyrolbHHUKE. JlaeTcs NpeacTaBleHUE O METOJe
noo0us B 3a/1a4ax Ha MOCTPOEHUE.

4.PemieHue NpAMOYI0JIbHBIX TPEYroJbHUKOB (14 u)

MeTtpuyeckue COOTHOIICHUS B MNPSIMOYTOJBHOM TpEyrojbHUKEe. Teopema
[Tudaropa. Tpuronomerpuyeckre QYHKIIUA OCTPOro yria MPsIMOYTOJIBHOTO
TpPEyTroJbHUKA. PellieHre npsiMoyrobHBIX TPEYTOJIbHUKOB.

OcHo6nas yenb: BBOASATCS DJIEMEHTBHl TPUTOHOMETPHMH — CHHYC, KOCHHYC U
TAHTEHC OCTPOTO YyIJIa MPSMOYTOJBHOTO TPEYTOJIbHUKA U CBOWCTBA, BHIPAYKAOIIINC
METPUYECKHE COOTHOIICHUS B TMPSMOYTOJIBHOM TPEYTOJIbHUKE M COOTHOIICHUS
MEXIy CTOPOHAMH W 3HAYCHUSAMH TPUTOHOMETPHYECKHMX  (QYHKIMH B
PSAMOYTOJIbBHOM TPEYTOJIbHUKE. 3aliCh W BBIBOJ TPUTOHOMETPUICCKUX (HOPMYIT,
BBIPKAIOIINX CBS3b MEXKIY TPUTOHOMETPUYCCKUMHU (YHKIHUSIMH OJHOTO U TOTO
)K€ OCTPOTO yIJia, 3HaYCHUH CHHYyCa, KOCHHYCa, TAHTeHCAa U KOTaHTeHCa JIJIS YTIIOB
30°, 45°, 60°, a Takke BBEJACHHE OCHOBHOI'O TPUTOHOMETPHUUYECKOTO TOXKJIECTBA.
[IpumeHeHre BCero M3y4eHHOTO K PEIIEHUI0 MPSIMOYTOIBHBIX TPEYTOJIHbHUKOB U K
PEIICHUIO 3a/1a4.

S5.MHuoroyroasauku. Iliomans muoroyroasuuka (10 1)



[loHATHST MHOTOYTOJBHUKA, PAaBHOBEIMKMX MHOIOYIOJIBHUKOB H  IUIOLIAJIH
MHOTOyTOJIbHUKA. [[n0many npsAsMoyronpHuKa, napajjiesiorpaMma, TpEyroJIbHHKA,
Tpamnenuu. .

Ocno6nasi yenb — PpacUIMpUTh M YIIIyOUTh IIOJIyY€HHble B S5—6 Kiaccax
IPEJCTaBICHNUS y4Yaluxcss 00 M3MEPEHWH W BBIUMCIEHHMU IUJIOLIAJAEH; BBIBECTU
GopMyJsibl  IUIOIIAJEH MPSMOYrOJbHUKA, NapajuleJorpaMMa, TpeYyroJbHHKA,
Tpanenuu. OnMchIBaTh MHOTOYTOJIBHUK, €70 JIEMEHTHI; BBIITYKJIbIE U HEBBITYKIIbIC
MHOTOYTOJIbHUKH. M300pakaTh M HaXOAUTh HA PUCYHKaX MHOIOYTOJBHUK U €0
DJIEMEHTHI; MHOT'OYI'OJIBHUK, BIIMCAHHBIM B OKPYKHOCTb, M MHOI'OYI'OJIbHUK,
ONMCAHHBIA OKOJIO OKPYXHOCTH. BbBIBOJ (DOpMyN sl BBIYMCIEHUS IUIOIIAJEH
PSAMOYTOJIBHHKA, TapajulesiorpaMMa, TPEYTroIbHUKA, TPANEUUU OCHOBBIBAETCS Ha
JBYX OCHOBHBIX CBOWCTBAax IUIOLIAJACH, KOTOpPBIE NIPUHUMAIOTCA HCXOAS W3
HaIrJIIHBIX MpEJCTaBICHUM, a Takke Ha GQopmyne IUIOWAAM KBajapara,
00OCHOBaHME KOTOPOW HE  SBISETCS  O0SA3aTeabHBIM Ui yYal[UXCA.
Jloka3aTenbCTBO TEOPEMBI O CYMME YIJIOB BBIIYKJIOTO II-yTOJIBHMKA, ILIOLIAAU
IIPSAMOYTOJIBHUKA, IUIONIAAN TPEYrojbHUKA M Iulowmanu tpaneuuu. I[Ipumenenue
U3YYEHHBIX ONpeesieHUH, TeopeM U GOpMyJT K PELLICHUIO 3a/1au.

6. IloBTOpenue u cucreMarusanus y4eOHoro marepuaJa (6 1)
OcHosnas yenwv. I1oBTOpUTD, 3aKpENUTh U 0000UIUTH OCHOBHBIC 3HAHUS, YMEHUS U

HaBBIKH, IIOJIYYCHHBIC B 7-8 knacce.

Conep:xanune 9 kiaacca( 68 4, 2 u B Hee110)

1.BBogHOE moBTOpEeHME Kypca reomerpun 7 — 8 kiiacca (3 4)

OcHosHas yenwv. [10BTOpUTD, 3aKpeNUTh U 000OIIUTH OCHOBHBIC 3HAHUS, YMEHUS U
HAaBBIKH, IIOJIyYEHHBIE B 7-8 Kiacce.

2.Pemienue TpeyroabHukoB (14 1)

Cunyc, kocuHyc, TaHreHc yraoB or 0 go 180 rpaxycoB. OcHoOBHOE
TPUTOHOMETPUUECKOE  TOXKIECTBO. dopmynbl  mpuBeneHus.  PemieHue
TpeyroapHUKOB. TeopemMa KOCHMHYCOB UM TeopeMa CHUHYCOB. PelieHue
MPAKTUYECKUX 3a]1a4 C UCTIOIh30BAHUEM TEOPEMbI KOCUHYCOB M TEOPEMBI CHHYCOB.
3. IlpaBwibHbIe MHOTOYTOJbHUKH (10 1)

[IpaBunbHbBIE MHOTOYroJabHHKH. JlIMHA OKpYXHOCTH. l'panycHasiu paauaHHas
Mepa yIJa, BBIYHCIEHHUE JIMH Ayr OKpyxxHocteu.llnomanbs kpyra, cekropa,
CErMEHTA.

4. lekaproBbl KoopauHaTsl (10 1)



dopmyrna paccTosHUS MEXKIY AByMs Toukamu. KoopauHaThl cepearHbl OTpe3Ka.
YpaBHenue Gurypol. YpaBHEHHUS OKPYKHOCTU U MPSIMON. YTI0BOM K03 PHUIIMEHT
MIPSIMOM.

S.Bekrtopsl (15 4)

[Tonsitue BekTopa. Moaynb (mmHa) BekTopa. PaBHbie BekTopbl. KosnmuHeapHsbie
BekTopbl. Koopaunate! Bektopa. CiioKeHUE U BHIYUTAHUE BEKTOPOB. Y MHOXKEHUE
BeKTOpa Ha uncno. CKalsipHOE NMpou3BedeHUE BEKTOpoB. KocuHyc yriia mexmy
JIByMSI BEKTOPaMHU.

6. 'eomeTpuueckue npeodpaszosanus (10 1)

ITousTe o Bungrsr

npeoOpa3oBaHUU JIB1>KEeHNE

(Gurypsi. ¢durypsl.

JBIDKEHUS (PUTYpBI: MapauleNIbHbIA MEePEeHOC, OCEeBasi CUMMETpHUS, IEHTpalbHas

cuMMeTpHs, NoBopoT. PaBHbIe urypsl. 'omotetus. [logoOue duryp.

7. IloBTOpEHME N cucTeMaTU3alKs Y4eOHOro MaTepuaJja (6 4)

OcHosnas yenv. I10BTOpUTD, 3aKPENUTh U 0000IIUTh OCHOBHBIE 3HAHUS, YMEHUS U
HaBBIKH, IIOJIyYEHHBIE B 7-9 Kiacce.
3.TemaTu4yeckoe IJIAHUPOBAHME Y4eOHOT 0 MPeAMeTa, COCTABJIEHHOE € Y46TOM

nporpaMmMsbl BOCIIMTAHHUSA

Pa3nen Tembl OcHoBHBIC BHIBI OcHoBHBIE
AesITeJIbHOCTH HaNpaBJIeHH
” 2 o0yuyarwmuxcs (Ha s
S 2 YPOBHe YyueOHBbIX BOCIIUTATEJIb
g ) nelcTBHIR) HOM
5 S NESATEILHOCT
= = "
7 kiacce
Ilpocmenimue | 15 | Uro uzyqaer reomerpus. Touku u [IpuBOIUTE IPUMEPHI 1,8
2eomempuuec psIMbIE reoMeTpHUecKuX puryp.
Kue ghuzypel u [IpumeneHue cBOKCTBA TOUKU U OnuceIBaTh TOUKY, 2,8
ux ceolicmea IPsIMOM ITPU PELLIEHUU 3a7a4 MPSMYIO, OTPE30K, JIyY,
OTpe30K U ero JJIMHa YTOJL 3,4
ITocTpoeHne u CpaBHEHHE OTPEZKOB DopMyIMpOBaTh 6
IIpumeHeHne CBOMCTBA JUIMHBI OIIPCACIICHUS PABHBIX 5,6
OTpE3Ka NpH PEUICHUH 3aJ1a4 OTPE3KOB, CECPCINHBI
J'[yq_ VYron OTpE3Ka, pacCTOSIHUA 3,4
ITocTpoeHre u N3MEpEeHUe yrioB MEXAY NABYMs TOYKaMH, 3,4
[IpumeHeHue cBOiicTBA BETUYHHBI AOTIOJHUTEIBHBIX yde, 4,6
yTriia P pelieHnuH 3a1a4 Pa3sBCpHYTOTO yIia,
CMexXHBIE yIIIbl PaBHBIX YIIIOB, 5,6




BeprukanbHbie yriibl

IIpuMeHeHrEe CBOWCTB CMEXKHBIX U
BEPTUKAJIBHBIX YIJIOB IIPU PELICHUH

3aaa4d

[lepnienquKkynsapHbie TpsIMbIe

AKCHOMBI

[

[ToBTOpEeHME U cUCTEMaTU3AIIHS
y4eOHOro Marepuasa o TeMe
«IIpocTteiinine reomeTpuyecKue

(GUTypHI U NX CBOWCTBa»

ITpoBepounas pabota 1o Teme
«IIpocreiimue reoMmeTpu4ecKue

burypsl 1 UX CBOICTBa»

OMCCEKTPHUCHI yTIJIa,
CMEXHBIX U
BEPTUKAJIBHBIX YIJIOB,
IepeCeKaroINXCs
IPSMBIX,
MEPIEHIUKYISIPHBIX
IPSMBIX,
NEepIEeHIUKYIIAPA,
HaKJIOHHOM, pacCTOSIHUSA
OT TOYKH J0 NPSIMOM;
CBOMCTBA PaCIOIO0KEHUS
TOYEK Ha IPSIMOH,
U3MEPEHUS OTPE3KOB U
YIJI0B, CMEXHBIX U
BEPTUKAJIBHBIX YIJIOB,
HEePIEHIUKYISIPHBIX
IPSIMBIX; OCHOBHOE
CBOMCTBO IIPSIMOM.
Knaccugpunuposars
YTJIBL.

Jlokxa3bIBaTh TEOPEMBI O
IIEPECEKAIOINXCS
IPSIMBIX, O CBOMCTBAX
CMEXKHBIX U
BEPTUKAJIbHBIX YIJIOB, O
€MHCTBEHHOCTH
IPsIMO1,
NEPIEHIUKYIIIPHON
JAaHHOM (CITydaii, Koraa
TOYKA JIE)KUT Ha TaHHOU
MPSIMOA).

Haxonute nnuny
OTpE3Ka, I'PalyCHYIO
MEpY yIJIa, UCTIOJIb3Ys
CBOMCTBA X U3MEPEHUN.
N3006pakaTh ¢ HOMOILBIO
YEPTEKHBIX
MHCTPYMEHTOB
reoMeTpUUECcKHe
(burypsl: 0Tpe3oK, Iy,
yroJl, CMEXHBIE U
BEPTUKAJIbHBIE YIJIbI,
MEePIEeHIUKYISIPHbIE
IpsIMBIE, OTPE3KU U
JTy4H.

[TosicHATh, uTO TaKOE
AKCHOMa, OTIPEIETICHUE.
[IpumeHsTH U3yUEHHBIE
OTpesieNIEeHUs] U TEOPEMBI
K PELICHHUIO 3a/1a4.

1,8

2,8

1,2

3,5

1,8

2,8

Tpeyzonvnu
Ku

18

PaBHBIE TPEYrOJIBHUKH

BricoTa, Mmenmnana, OuccekTpuca

OnuceIBaTh CMBICIT
TIOHSATUS «PABHBIE

3,6

4,6




TpeyrojbHUKa

IIepBblil IpU3HAK PABEHCTBA
TPEYrOJIbHUKOB

IIpuMeHeHne epBoro npu3HaKka
paBEeHCTBA TPEYTOJbHUKOB IIPH
pELICHUH 33134

BTtopoii npusHak paBeHCTBa
TPEYTOJIbHUKOB

[IpumeHeHne BTOPOTo NMpr3HaKa
paBeHCTBa TPEYTOJbHUKOB IIPU
pelIeHuu 3a1au

IIpuMeHeHne epBoro ¥ BTOpOro
IIPU3HAKOB PABEHCTBA

TPEYrOJIHUKOB IIPU PELICHUH 3a/1a4

PaBHOOepeHHBIH, pABHOCTOPOHHHIA

Y Pa3HOCTOPOHHHM TPEYTOJIbHUKU

CBoiicTBa paBHOOEPEHHOTO U paB-
HOCTOPOHHET'0 TPEYTOJIbHUKOB

IIpuMeHeHne CBOKCTB
pPaBHOOEIPEHHOTO U
PaBHOCTOPOHHETO TPEYTOJIbHUKOB
IIPY PELICHUN 33]a4

IIpuMeHeHne CBOMCTB
pPaBHOOEIPEHHOTO U
PaBHOCTOPOHHETO TPEYTOJIbHUKOB
IIPY PELICHUN 33]a4

[Tpu3Haky paBHOOEAPEHHOTO
TPEyroJbHUKA

IIpumeHeHne NpU3HAKOB
pPaBHOOEIPEHHOTO U
PaBHOCTOPOHHETO TPEYTOJIbHUKOB
IIPU PELICHUH 3a/1a4

Tpetnil npu3HaK paBeHCTBA
TPEYrOJILHUKOB

[TpuMeHeHne TpeTbero Mpu3HaKa
paBEeHCTBA TPEYTOJIbHUKOB MPU
pelIeHnH 3a1a4

TeopeMsbl

[ToBTOpEHME U cucTeMaTu3anus
yueOHOro MaTepuasa o TeMe
«TpeyroibHUKN»

Koumponvnasa paboma no meme
«TpeyzonvHukuy

¢durype. [IpuBoauTh
MIpUMEpHI paBHBIX PUryp.
N306paxkaTh 1 HAXOIUTH
Ha PUCYHKaX
PaBHOCTOPOHHHUE,
paBHOOEIPEHHEIE,
IPsIMOYTOJIbHBIE,
OCTPOYTOJIbHBIE,
TYHOYTOJIbHBIE
TPEYTOJIbHUKHU U UX
3JIEMEHTBHI.
Knaccudunuposarsb
TPEYTOJIbBHUKH 110
CTOPOHAM U yIJIaM.
dopmyIUpOBaTh
onpeeneHus
OCTpPOYTOJIBHOTO,
TYNOYTOJIBHOTO,
IPSIMOYT'OJIBHOTO,
paBHOOEAPEHHOTO,
PaBHOCTOPOHHETO,
Pa3HOCTOPOHHETO
TPEYTrOJIbHUKOB;
OHMCCEKTPUCHI, BHICOTHI,
MeMaHbl TPEYTOJIbHUKA,
PaBHBIX TPEYTrOJIbHUKOB;
CEpEMHHOIO
NepHeHANKYIsIpa
OTpe3Ka; epumMeTpa
TPEYroJIbHHUKA; CBOMCTBA
PaBHOOEAPEHHOTO
TPEYTOJIbHUKA,
CepEeMHHOTO
NepHeHANKYIIsIpa
OTpe3Ka, OCHOBHOTO
CBOICTBa paBEHCTBA
TPEYTrOJIbHUKOB;
IPU3HAKU PABEHCTBA
TPEYTrOJIbHUKOB,
paBHOOEIPEHHOTO
TPEYroJabHUKA.
Jloka3pIBaTh TEOPEMBI O
€IMHCTBEHHOCTH
MIPSIMOH,
MEepIEHIUKYISIPHON
JAaHHOM (ciy4aid, Korga
TOYKA JIE)KUT BHE TAaHHOM
MpsIMOI ); TpU MPU3HAKA
paBeHCTBa
TPEYTOJIbHUKOB;
MIPU3HAKU
paBHOOEIPEHHOTO

5,6

7,8

4,6

6,8

1,7

1,8

2,8

3,4

5,6

3,4

3,4

4,6

5,6

1,8

2,8




TPEYTOJIbHUKA; TEOPEMBI
0 CBOMCTBaX
CEpPEAUHHOIO
MepHeHIuKYIsIpa,
PaBHOOEAPEHHOTO U
PaBHOCTOPOHHETO
TPEYTOJILHUKOB.
Pa3bsacHATH, YTO TaKoe
TeopeMa, ONMChIBATh
CTPYKTYPY T€OPEMBIL.
OOBACHATD, KAKYIO
TEOPEMY Ha3bIBAIOT
oOpaTHO# TaHHOM, B 4€M
3aKJII09aCTCS METO/T
JIOKa3aTeJIbCTBA OT
npoTuBHOrO. [IpuBOAUTH
MIPUMEPbI
HCIIOJIL30BAHUS ITOT'O
METO/Ia.
[IpuMeHATh U3y4EeHHBI
€ OIpeAclieHus U
TEOPEMBI K PEIICHUIO
3ajad4.

Ilapannenvnoi
e npameole.
Cymma yenoe
mpey2onbHuKa

15

ITapajurenpHbIe NpsMBbIE

IIpu3Haky napajienbHOCTH IBYX
IIPSIMBIX

[IpumeHeHne MpU3HAKOB
NapajuIeIbHOCTU JBYX MPSMBIX NPU
pELIEeHNN 3a1a4

CBolicTBa napayuIeIbHbIX IPSIMbIX

IIpruMmeHeHne CBOMCTB
MapajuiebHbIX NPSIMBIX PH
pELICHNH 3a]1a4

-

CyMmMa yIJIoB TpeyroJbHUKa

Bremnui yroa TpeyrojbHHUKa

HepaBeHCTBO TPCYTroJIbHUKA

IIpuMeHeHne CBOWCTB yIJIOB
TPEYroJIbHUKA, BHELIHErO yIila
TPEYTOJIbHUKA ITPU PEIICHNUH 3a/1a4

Rl

IIpsAMOYTOJIBHBIN TPEYTOJILHUK

-

[TpumeHeHne MpU3HAKOB PaBEHCTBA
OPSAMOYTOJIBHBIX TPEYTOJIbHUKOB IPU
pelIeHnu 3a1au

CBolicTBa IPSIMOYTOJIEHOTO
TpeyrojbHUKa

IIpuMeHeHne CBOMCTB
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA MTPU
pELICHUH 33184

[ToBTOpeHMe 1 cucTeMaTu3anus
yueOHOro Marepuaa o Teme
«[Tapamnensuble npsiMble. Cymma
YTJIOB TPEYTOJTbHUKA

Pacno3naBate Ha
yepTekax napajiesibHble
npsimble. M300paxkats ¢
HIOMOILBIO JINHEHKHU U
yTOJILHUKA
napaJsenbHble IpsMbIe.
OnuceIBaTh yrisl,
o0pa3oBaHHbIE IPU
MepeceueHu  IByX
IPSIMBIX CEKYIIEN.
dopMynHMpoBaTh
oTpeieNIeHus
napaseNbHbIX MPSMBIX,
PacCTOSIHUS MEXTY
napanielbHbIMU
MPSIMBIMH, BHEIITHETO
yTJ1a TpeyrojibHHKa,
THIIOTCHY3bI U KaTeTa;
CBOWCTBA MapauIeIbHbBIX
MPSIMBIX; YTIIOB,
00pa30BaHHBIX MIPH
nepeceueHUH
napajIeNIbHbIX MPSMBIX
CEKyLIEH; CyMMBI YIJIOB
TPEYroJbHUKA,;
BHEIITHETO yriia
TPEYroJbHUKA,;
COOTHOULIEHUHN MEXIY
CTOPOHAMH U YIJIaMH

1,2

3,5

1,8

2,8

3,6

4,6

5,6

7,8

4,6

6,8

1,7

1,8

2,8

3,4




KoHTponbHas pabota 1o Teme 1 TPEYTOJIbHUKA; MPSMO- 6
«[Tapamnensubie npsimbie. Cymma YTOJILHOTO
YIJIOB TPEYrOJIbHUKA» TPEYroJbHUKA; OCHOBHOE
CBOMCTBO IapaJLJICIIbHBIX
IPAMBIX; IPU3HAKU
napaieIbHOCTH
HpsSMBIX, PAaBEHCTBA
MPSIMOYTOJIBHBIX
TPEYrOJbHUKOB.
Jloka3bIBaTh TEOPEMBI O
CBOICTBax
napajieNIbHBIX MPSMBIX,
0 CyMMe YIJIOB
TPEyroJbHUKa, O
BHEILIHEM YTJIe
TPEYroJbHUKA,
HEpPaBEHCTBO
TPEYroJIbHUKA, TEOPEMBI
0 CpaBHEHHUH CTOPOH U
YTJIOB TPEYTrOJIbHUKA,
TEOPEMBI O CBOMCTBAX
IPSMOYTOJIBHOTO
TPEYroJbHUKA, IPU3HAKH
HapaelbHbIX MPSMBIX,
paBeHCTBa
IPSMOYTOJIbHBIX
TPEYTrOIHLHUKOB.
[TpuMeHsATh U3yUYeHHBIE
OTIpENIeNICHUs, TEOPEMBI
U GOpMyJIBI K PELICHUIO
3aja4.
Oxpyacnocms | 15 | ['eomeTpruueckoe MecTo TOUEK. [osicHsTh, UyTO TaKoOE 5,6
u Kpye. OKpYXHOCTb U KPYT 3aJa4a Ha IOCTPOCHHE;
TI'eomempuuec Haxoxnenne smeMeHToB 1 TreOMETPUIECKOE MECTO 3,4
Kue OKPYXHOCTH M KpyTa, touek (I'MT).
nocmpoenus Te€OMETPHYECKOT0 MECTa TOUYEK [TpuBoAUTE pUMEPHI
HekoTopsle cBOICTBA OKPYKHOCTH 1 I'MT. 3,4
KacatenbHas K OKpy»KHOCTH 1 | U3obpaxars Ha 4,6
[TpuMeHeHnEe CBOMCTB OKPYKHOCTH, 1 PHUCYHKaX OKPYXXHOCTb M | 5,6
CBOICTBA U MPU3HAKOB KacaTeJIbHON € DIIEMCHTBI;
K OKPY’KHOCTH IIpU PELICHUH 3a1a4 KacaTeJIbHYIO K
OrnrcaHHas ¥ BIHMCaHHAs 1 OKPY>KHOCTH; 1,8
OKPY>KHOCTH TPEYTOJIbHUKA OKPY>KHOCTB, BIIHCAHHYO
[IprMmeHeHne CBOMCTB BOMCAHHOM 1 1 B TPEYTrOJIbHUK, 2,8
OIMCAaHHOW OKPYKHOCTEH IpU OKpY’KHOCTB,
pElICHHH 3a1ad OTHMCaHHYIO OKOJIO HETO.
[TpuMeHeHre CBOWCTB BIIMCAHHOW U 1 OrnmceiBaTh B3aMMHOE 1,2
OITMCAHHON OKPYKHOCTEW TIpU PaCHOIOKCHIEC 5
pelleHNY 3a1a4 OKPY>KHOCTH H TIPSIMOIA.
3aiaun Ha MOCTPOCHHUE 1 Popmynuposath 35
[TocTpoeHue TPeyroabHUKa 0 1 | OmpeAcaCHNA 1,8

3aJaHHBbIM 3JICMCHTAM

OKpPY’KHOCTH, Kpyra, ux




Pemenwne 3agau Ha IMOCTPOCHUC

MGTO,Z[ reoOMCTPHUICCKUX MECT TOUYCK

B 3a/la4ax Ha IOCTPOCHUEC

Pemenue 3agau Ha noctpoeHue
METO/I0M F€OMETPUUYECKUX MECT
TOYEK

[ToBTOpEHUE U cUCTEeMaTH3aLUs
y4eOHOro Marepuaia o TeMe
«OKpYXHOCTb U KPYT.
["'eomeTpruyecKe MOCTPOCHHSD)

[TpoBepounas paboTa 1o Teme
«OKpYXHOCTb U KPYT.
["'eomeTpuueckue MoCTpOSHUs»

9JIEMEHTOB; KacaTeIIbHOM
K OKPY>KHOCTHU;
OKPY’KHOCTH, OIIUCAHHOU
OKOJIO TPEYTrOJIbHUKA,
OKPY’KHOCTH, BIMCAHHOMN
B TPEYTOJIbHUK; CBOMCTBA
CEpPEIMHHOTO
MEepHEHIUKYISIpa KaK
I'MT; 6uccekTpucs yria
kak 'MT; kacatreiapHOI K
OKPY’KHOCTH; AUaMeTpa
U XOpIbl; TOUKHU
IIepeCeUCHUS
CEpEeIMHHBIX
NEPHEHANKYJIAPOB
CTOpPOH TPEYTOJbHUKA;
TOYKHU NIEPECEUCHUS
OMCCEKTpUC YIIIOB
TPEYrOJIbHUKA; TPU3HAKU
KacaTeJIbHOM.
Jlokxa3bIBaTh TEOPEMBI O
CepEeITMHHOM
NePHEHANKYIIAPE U
OHCceKTpuce yria Kak
I'MT; o cBoiicTBax
KacaTeJIbHOMH; 00
OKPY>KHOCTH, BIIICAHHON
B TPEYTOJIbHUK,
ONMCAHHOW OKOJIO
TPEYroJIbHUKA; IPU3HAKU
KacaTeJIbHOM.

Pemate ocHOBHBIE
3a/1a4d Ha TTOCTPOEHUE
yrila, paBHOTO IaHHOMY;
MOCTPOCHUE
CEepPEeIMHHOTO
TepreHIUKYIsIpa
JAHHOTO OTPE3Ka;
IIOCTPOEHHUE MPSIMOH,
MPOXOIAIIEN uepes
JTAHHYIO TOUKY U
NepHeHIUKYISIPHON
JAHHOM NPSMOW;
MIOCTPOEHUE
OMCCEKTPHUCHI TAHHOTO
yriia; IOCTPOEHUE
TPEYTOJIbHUKA IO IBYM
CTOPOHAM U yTJIy MEXKITY
HUMH; TIO CTOPOHE 1
JIBYM TIPHJICKALIUM K
Hel yrnam. Pemars
3a/1a4d Ha TOCTPOEHUE

2,8

3,6

4,6

5,6

7,8




meTonoM I'MT.

CTpouth TpeyroibHHUK
110 TPEM CTOPOHAM.
[IpuMeHATH U3ydeHHbIE
OIIPECICHUSI U TEOPEMBI
K pELICHUIO 3a/a4.

Iloemopenue

u
cucmemamusa
uusa yuedoHo20
Mmamepuana 7
Knacca

[Ipocreiiline reoMeTpUdeCKue
(GUryphI U KX CBOWCTBA.
[TapannensHble U
NEePHEHANKYJISIPHBIC IPSIMbIC

Tpeyronpauku. Cymma yrion
TPEYroJIbHUKA

OKpYXHOCTb U KPYT.
I'eomeTpryecKkue NOCTPOCHUS

Ilposepounasa paboma 3a Kypc
2eomempuu 7 Knacca

HToroBsiii ypokK 3a Kypc reOMeTpHUH
7 KJlacca

[IpumeHsATHh CBOMCTBO
TOYKH U IPSIMOH,
CBOMCTBO JIJINHBI
OTpE3Ka, CBOMCTBO
BEJIMYMHBI yIJIa,
CBOMCTBA CMEKHBIX U
BEPTUKAJIbHBIX YIJIOB,
MIPU3HAKU
napajyieIbHOCTH JIBYX
IIPSIMBIX, CBOMCTBA
napajuieIbHbIX MPSAMBIX
P PEILICHUH 3a/1a4.
Pemars 3agaum,
WCIIOJIb3YSl ONPEIECIICHUS
BBICOTBI, MEIaHbI U
OMCCEKTPUCHI
TPEYroJIbHUKA.
[IpuMeHATHs npHU3HAKK
paBeHCTBa
TPEYrOJIbHUKOB,
CBOMCTBA
PaBHOOEIPEHHOTO U
PABHOCTOPOHHETO
TPEYTOJIbHUKOB,
MPU3HAKU
PaBHOOEAPEHHOTO
TpPEYroJibHUKa, CBOMCTBA
YTJIOB TPEYTrOJIbHUKA,
CBOMCTBO BHEIIHETO yIJia
TPEYroJIbHUKA, TEOPEMY
0 HEPAaBEHCTBE
TPEYroJIbHUKA, TEOPEMY
0 COOTHOILIEHUU MEXKTY
CTOpPOHAaMHU U yriaMu
TPEYrOJIbHUKA, TTPU3HAKHI
paBeHCTBa
MPSIMOYTOTHHBIX
TPEYTrOJIbHUKOB,
CBOMCTBA
MPSIMOYTOJIBHOTO
TPEYrOJIbHUKA TIPH
pelieHnu 3aaad.

Pemars 3agaun Ha
Hax0JICHUE JIEMEHTOB
OKPY>KHOCTH U Kpyra.
[Ipumensars CBONCTBA

4,6

6,8

1,7

1,8

2,8




OKPY>KHOCTH, CBOMCTBO U
IIPU3HAKU KacaTeIbHOM K
OKPY’KHOCTH, CBOWCTBa
BIIMCAHHOW U ONKMCAHHOMU
OKpY>KHOCTEH npu
peweHnu 3aaad. Pemath
3a/laud Ha IIOCTPOEHHUE,
3a/la4d  Ha IIOCTPOEHHUE

metonoM ' MT.
8 kaacc
Pa3nen Ko Temel Koi- OcCHOBHEBIE BUIELI | 6
- BO JeSATETbHOCTH
BO 4acoB | 00yYaromuxcs (Ha
qa ypoBHE YV /)
co
B
Beoonoe 2 [Ipocreiinine reoMeTpuyecKue 1 IIpuMeHsITH CBOMCTBO 5,6
noemopenue ¢burypsl. TOYKH U TIPSIMO,
yueoHnozo TpeyrosbHUKN CBOMCTBO JJIMHBI
mamepuana 7 OKpy’>KHOCTb U KpYyT 1 OTpe3Ka, CBOICTBO 3,4

Kiacca

BEJIMYMHBI yTJIa,
CBOICTBA CMEKHBIX U
BEPTUKAJIbHBIX YTJIOB,
pHU3HAKU
napasuieIbHOCTU ABYX
IIPSIMBIX, CBOMCTBA
napauieTbHBIX IPSIMBbIX,
OTIpeIeJICHUS BBICOTHI,
MeJMaHbl U OUCCEKTPHUCHI
TPEYroJIbHUKA, TPU3HAKHI
paBeHCTBa
TPEYTOJIbHUKOB,
CBOMCTBA
PaBHOOEIPEHHOTO U
PaBHOCTOPOHHETO
TPEYTOJIbHUKOB,
pU3HAKU
PaBHOOEAPEHHOTO
TpeyroibHHKa, CBOWCTBA
YTJIOB TPEYTOJbHUKA,
CBOMCTBO BHEIIIHETO yIJia
TPEYTOJIbHUKA, TEOPEMY
0 HEPaBEHCTBE
TPEYTOJIbHUKA, TEOPEMY
0 COOTHOILIEHUU MEXKTY
CTOpPOHAMHU U yriaMu
TPEYroJabHUKA, TPU3HAKI
paBeHCTBa
MPSMOYTOJIBHBIX
TPEYTOJIbHUKOB,
CBOICTBA
MIPSIMOYTOJIbHOTO




TPEYTOJIbHUKA [TPU
pelieHuu 3a1ad.
[Ipumensats cBolcTBa
OKPY>KHOCTH, CBOKMCTBO U
IIPU3HAKYU KacaTeIbHOMN K
OKPY’KHOCTH, CBOMCTBA
BIIMCAHHOW U OITMCAHHOMN
OKPYKHOCTEH MpHU
penieHuu 3aaad.

Yemuvipéxyzon
bHUKU

24

YeThIpEXYTONbHUK U €T0 AJIEMEHTBI 1
HaxoxneHune 351eMeHTOB 1
YEThIPEXYTOJIbHUKA

[Tapannenorpamm. CBoiicTBa 1
napaJjuiesorpaMma

[IpumeHneHne CBOMCTB 1
napajuieJIorpaMMa MpH pelieHuu

3aja4

ITpu3Haku napawuiesorpaMma 1
[TpumeHeHne NpU3HAKOB 1
napajuieJIorpaMMa MpH pelieHuu

3aja4

[TpsiMmoyronbHUK 1
IIpuMeHeHne CBOMCTB U NIPU3HAKOB 1
IPSIMOYTOJIBHUKA IIPU PELICHUH

3a1a4y

Pom6 1
IIpuMeHeHne CBOMCTB U NIPU3HAKOB 1
poMba pH pelIeHnH 3a1a4y

KBanpar 1
[ToBTOpEHME N cUCTEMATHU3ALIMS 1
yueOHOro Marepuasa o TeMe
«[TapannenorpaMm 1 €ro BUJbI»
[TpoBepounas paboTa 1o Teme 1
«[TapannenorpamMm 1 €ero BUIbI

CpenHsist TMHUS TPEYroJbHUKA 1
IIpuMeHeHne CBOMCTB cpeaHen 1
JIMHUM TPEYrOJIbHUKA IIPU PEILICHUN

3a1a4y

Tpanerus 1
CpenaHsisi TMHUS Tpanenuu 1
IIpuMeHeHne CBOMCTB cpeaHen 1
JIMHUM Tpamnelnuu, paBHOOOKOH

Tpaneuuy Ipy pelIeHny 3a1a4
I{eHTpanbHBIE ¥ BIVICAHHBIE YTJIbI 1
IIpuMeHeHne CBOKCTB IEHTPAJIbHBIX 1
Y BIIMCAHHBIX YIJIOB IIPU PELICHUH

3aj1a4

OnucaHHast OKpYKHOCTb 1
YETBIPEXYTOJIbHUKA

BnucanHas okpyXHOCTb 1

YETBIPEXYTOJIbHUKA

IloscHATB, 4TO TaKoe
YETBIPEXYTOJIbHUK.
OnuceIBaTh JIEMEHTHI
YETBIPEXYTOJIbHUKA.
Pacnio3naBath BBIITYKIIbIE
Y HEBBINYKJIbIE
YETBIPEX YT OJIBHUKU.
N306paxkaTh 1 HAXOIUTH
Ha pUCYHKax
YETBIPEXYTOJIbHUKU
Pa3HBIX BUJOB U UX
3JI€MEHTBHI.
DopMyIHMpoBaTh
onpenenaeHus
napajuienorpamma,
BBICOTHI
napajuienaorpamma;
PsIMOYTOJIbHUKA,
pomba, KBagpara;
CBOMCTBA
rapajuiesorpaMmma,
IpsIMOYTOJIbHUKA,poMOa,
KBajipaTa; MpU3HAKU
napajienorpamma,
MPSIMOYTOJIbHUKA,
pomoOa.

Jlokxa3bIBaTh TEOPEMBI O
CyMMe€ YTJIOB
YETBIPEXYTOJIbHUKA,

0 CBOWCTBax "
MpU3HAKaX
rapajuiesorpaMmma,
MPSIMOYTOJIbHUKA,
pomoba.
dopMynMpoBaTh
ONpeAeNeHUsl CpeHen
JIMHUU TPEYTOJIbHUKA;
Tpamneuu, BEICOTHI
Tpareuuu, CpeaHen
JUHUY TPaTeIuu;
LEHTPAIBHOTO yIJia
OKPYKHOCTH,

3,4

4,6

5,6

1,8

2,8

1,2

3,5

1,8

2,8

3,6

4,6

5,6

7,8

4,6

6,8

1,7

1,8

2,8

5,6

3,4




HOBTOpeHI/Ie H CuCTeMaTu3anusa

BIIMCAHHOTI'O yIjia

3,4

y4eOHOT0 MaTepuasa 1o TemMe OKPYKHOCTH;
«CpenHss TMHMS TPEYrOJIbHUKA. BIIMCAHHOTO U
Tpaneuns. Bnucanusie u OIIMCAHHOTO
ONMCAHHBIC YETHIPEXYTOIBHUKN YETBIPEXYTOJIBHUKA,
[IpoBepounas pabora mo Teme CBOMCTBa CPEIHUX 4,6
«CpenHss TMHMS TPEYrOJIbHUKA. JVHUN TPEYroJIbHUKA U
Tpaneuus. Brincanusie u TpareLnuy, BIUCAHHOIO
OIMCAHHBIEC YETBIPEX YT OIBHUKI yria, BIMCAHHOTO U
OIMCAaHHOTO
YETBIPEXYTOJILHUKOB;
MIPU3HAKU BIIMCAHHOTO U
OIMCAaHHOTO
YETBIPEXYTOJILHUKOB.
Jloka3pIBaTh TEOPEMBI O
rpajaycHOi Mepe
BIIMCAHHOIO yIJa,
0 CBOWCTBAx "
IpU3HAKaX BIMCAHHOTO U
OIMCAaHHOTO
YETBIPEX YT OJIBHUKOB.
[IpumeHsATh M3y4YEHHBIE
ONpEeACIICHUsl, CBOMCTBA
U IPU3HAKU K PELICHHIO
3ajau.
Ilooooue 12 | Teopema daneca. Teopema o DopmyIupoBaTh 5,6
mpey2onbHUKo IIPONOPLUMOHAIIBHBIX OTPE3KAX oIpeJiesIeHUe MO0100HBIX
6 IIpumenenne Teopemsl Paneca, TPEYTOJIbHUKOB; 1,8
TEOPEMBI O MPONOPLIMOHAIBHBIX CBOICTBa MeuaH
OTpe3Kax IpH pelIeHuH 3aaa4 TPEYroJbHUKA,
IIpumenenue teopemsl Paneca, OUCCEKTPUCHI 2,8
TEOPEMBI O MPOMOPIIUOHATBHBIX TPEYroJbHUKA,
OTpe3Kax IIPH PEIICHUH 3aaa4 NIEPECEKAIOINXCS XOP/,
IToio6HbBIE TPEYTOIBHUKH KacaTeJIbHOW U ceKkylen; | 1,2
[TepBbIii mpu3HAK M0100US MPU3HAKK [0100ust 3,5
TPGYTOJII)HI/IKOB TpeerJ'ILHI/IKOB.
IIpuMeHeHre nepBOro npu3HaKka JlokasbIBaTh TEOPEMBI 18
10/100Usl TPEYrOJIbHUKOB MPU ®daneca, 0
pelIeHnH 3a1a4 MIPOIOPLIMOHAJIBHBIX
[IpuMeHeHne epBoro Npu3HaKka OTpe3Kax, O CBOHCTBAX 2,8
000U TPEYTOJIbHUKOB MPU MEZlnaH TpeyroJIbHUKA,
pElICHHIH 3a1ad OHMCCEeKTPHUCHI
BTOpOii 1 TpeTHii IpU3HAKK TPEYroJbHUKA; CBOMCTBA | 3 §
1000l TPEYTOJIHbHUKOB TICpECCKAIOMINXC XOp,
[IpuMeHEHNE BTOPOTO ¥ TPETHETO KacaTeJIbHOM M CEKYIIEH; | 4.6
IPU3HAKOB MO00MsI TPEYTOJILHUKOB TPU3HAKH MO700HS
TIPH PEIIEHNUH 33124 TPEYTrOJIBLHUKOB.
[IpuMeHEHUE TPU3HAKOB TI0A00MS HpumeHars U3YdCHHBIC | 5 6
TPEYTONBLHUKOB NPH PEIIECHUH] 33124 OMpEACICHNS,  CBONCTBA
IToBTOpEHME U cucTeMaTU3alus 1 HPU3HAKA K PCIICHUIO | 7 g

y4ueOHOro Marepuasa o Teme
«Teopema Paneca. [Tonodue

3aad.




TPEYTrOJIbHUKOB

[TpoBepounas pabora 1o Teme 4,6
«Teopema Daneca. [Togobue
TPEYTrOJIbHUKOBY
Pewenue 14 | MeTrpuueckre COOTHOLICHUS B DopmyIupoBaTh 6,8
nPAMOY20/1bH OPSIMOYTOJIBHOM TPEYTOJIbHUKE OTIpeJIeJIeHUs] CUHYCA,
bIX Teopema [Tudaropa KOCHHYCa, TAHT€HCA, 1,7
mpeyzobHuUKo [Tpumenenue Teopemsr [Tugaropa KOTaHT'€HCa OCTPOTO 1,8
6 IIPY PELIeHUH 33134 yIJj1a IpSMOYTOJIbHOTO
[Tpumenenue Teopemsl [Tudaropa TPEYIrOJIbHHUKA; CBOMCTBA | 2 8
IIPY PELICHUH 33134 BBIpa)KarolIye
[ToBTOpEHME M CHCTEMAaTH3AITUS MCTPHYCCKUC 3,4
y4eOHOro Marepuasa 1o TeMe COOTHOLICHHS B
«MeTpuyeckue COOTHOIICHUS B HPAMOYT'OJIBHOM
IIPSAIMOYT'OJIBHOM TPEYTOJIbHUKE. TPCYTOJIbHHKE 1
Teopema IIudaropa» COOTHOUIICHUS MEXIY
KonTponbHas pabota mo Teme CTOpOHAaMH 1 6
«MeTtpuyeckre COOTHOIIEHHUS B SHAYCHUAMU
PSAMOYTOJIBHOM TPEYTOJIbHUKE. TPHI'OHOMCTPHICCKUX
Teopema [Tudaropay ynxumii B
Tpuronomerpuueckne GyHKIUU IPAMOYTOJIEHOM 5,6
OCTpOTO yria IPsIMOYTOJIbHOTO TPEYroJILHUKE.
TpeyroabHHKA 3anuceIBaTh
[TprMeHEeHHEe TPUTOHOMETPHUYCCKUX TPHT'OHOMCTPHICCKHC 3,4
dyHKLMIA 0CTPOro yria (bopMyJIbl, BEIpaXKaroIue
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA MTPU CBA3b MCXKIY
peleHny 3a1a4 TPUTOHOMETPUUYECKUMHU
[IpuMeHEeHHE TPUTOHOMETPHIECKUX bynxumsaME of1HOTO M 3,4
dyHKIHIT ocTporo yria TOTO € OCTPOro yria.
IPSIMOYTOJIBHOTO TPEYTObHHUKA MPH Pemmath npsamoyronbHbie
DelIeHnH 3a1a4 TPEYroJbHUKU.
[IpaBuia permeHns IPIMOYTrOJIbHBIX HloKasbIBaTh TEOPEMY 0 [ 6
TPeyTONBHUKOB METPHYECKUX
Pemenne npsmMoyronbHbIX COOTHOIHCHIAX B 5,6
TPEYIOTbHHKOB IPSMOYTOJIBHOM
Pemenne npsMoyronbHbIX TPEYTOJIBHHIKE, TCOPEMY [ 1 g
TPEYTONBHIKOB [Mudaropa; popmynsl,
CBSI3BIBAIOIIINE CUHYC
[ToBTOpEHNE U CHCTEMATH3AIIHS HI e 2,8
KOCHHYC, TaHT€HC,
y4yeOHOro MaTepuaia
KOTaHT€HC OJTHOTO U
«Tpuronomerpuueckue GpyHKIUN
TOTO € OCTPOro yria.
OCTPOTO yriia MpsIMOYTOJIbHOTO
BrBoIUTE OCHOBHOE
TpeyroyibHUKa. Pemenne
TPUTOHOMETPUYECKOE
IPSMOYTOJIBHBIX TPEYTOJIbHUKOBY
TOKJIECTBO Y 3HAUYCHUS
[TpoBepouHast paboTa Mo TEME 1,2
CHHYCa, KOCHHYCA,
«Tpuronomerpuueckue GpyHKIHH
OCTPOT® YI/Ia HPAMOYTOIBHOTO TaHTeHCa U KOTaHTEeHCa
quist yrios 30°, 45°, 60°.
TpeyrojipHuKa. Pemenue
[MpumeHnsTh W3ydEHHBIE
NPSIMOYTOJIBHBIX TPEYTOJTHHUKOB)
OTIpeJIeNIeHUs], TEOPEMBI U
dbopMynBl K  pEIIEHUIO
3ajau.
Mnozoyzonen | 10 | MHOTOYTrOJIbHUKH TTOSICHSTD, YTO TaKOE 3,5




uKu. [TonsiTue miomaau 1 TUTOIIATb 18
Ilhowaow MHOroyrojapHuKa. [Tnomanpb MHOTOYTOJIbHUKA.
MHO20Y20/1bHU IPSMOYTOJIbHUKA OnuceiBath
Ka I1nomane napajuenorpamma 1 MHOI'OYTOJIbHUK, €T0 2,8
[Tpumenenue hopMyIibl MIIOIIATU 1 3JIEMEHTBHI; BBINIYKIbIE U | 3,6
napaiesiorpaMMa IpH pereHuH HEBBITYKJIbIC
3ajau MHOT'OYTOJIbHUKH.
[Tnomanp TpeyrojbHUKa 1 N3obpaxaTs 1 HaXoauTh | 4,6
[Tpumenenue GopmyIibl TUTOMIATN 1 Ha pUCYHKax 5,6
TPEYTroJIbHUKA IPU PEUICHUU 3a0a9 MHOI'OYT'OJIbHUK M CTO
ITmomans Tpaneuuun 1 SJICMCHTBI, 7,8
[Tpumenenue hopMyIIbl MIOIIATN 1 MHOT'OYTOJIPHUK, 4,6
Tpareluy Ipy peEHIeHUH 3a1a4 BITMICAHHBIH B
[ToBTOpEHUE N cUCTEeMaTH3aLUS 1 OKPYXHOCTB, H 6,8
y4eOHOro MaTepuaia o Teme MHOTOYTOJIBHHK,
«MHoroyronsHuky. [Tnomanp OIHMCAHHBIN OKOJIO
MHOT'OYT'OJIbHUKa» OKPYKHOCTH.
[IpoBepounas pabora 1Mo TeMe 1 DopmyTHpOBATH 1,7
«Mmuoroyronsauky. Ilnomans OUPCACTCHHS
MHOTOYTOJIbHUKa BITNCAHHOTO 1
OIMCAaHHOTO
MHOTOYTOJIbHUKOB,
TUTOIAIH
MHOTOYTOJIbHUKA,
PaBHOBEJIHMKHX
MHOTOYTOJIbHUKOB;
OCHOBHBIE CBOVICTBA
IUTOIIAAN
MHOTOYTOJIbHUKA.
Jloka3bIBaTh TEOPEMBI O
CYMME€ YTJIOB BBIITYKJIOTO
N-yroJbHUKA, TUIOIIAIH
MPSIMOYTOJTBHUKA,
IUTOINAAM TPEYTOJIbHHKA,
TUTOIIAJIA TPATICIIH.
[IpumeHsTh U3yuEHHBIE
OTIpeIeJICHUS], TEOPEMBI U
¢bopMyIBl K PELICHHUIO
3a1a4
Iloemopenue YeTbIpEXYroJbHUKH 1 Pacno3naBate u crpoutsh | 1,8
u [Tonobue TpeyroabHIUKOB 1 YeTBIPEXYTONBHUK, 2,8
cucmemamusa Pemennie npsMoyroibHbIX 1 napajiesnorpamm, 3,4
uua yueoHo20 TPEYroJbHUKOB MPSIMOYTOJIBHUK,  POMO,
Mmamepuana 8 MuoroyronsHuku. [1nomans 1 KBaJpaT U UX DJIEMEHTHL, | 6
Knacca MHOT'OYT'OJIbHUKA CpEOHIOIO JINHUIO
[TpoBepouHas paboTta 3a Kypc 1 TpeYrojibHHKa, 5,6
reoMeTpuu § Kiacca TPAarnenuto u ed
NToroBeIil ypok 3a Kypc reoOMeTpun 1 SJICMCHTBI, LCHTPAJIbHbIC | 3 4

& Kimacca

W BIIMCaHHBIE  YIJIBL.
Pemate  3amaum  Ha
HaXO0XJCHUE DIIEMEHTOB
YETBIPEXYTOJbHUKA.




[IpumensaTs cBOWCTBA U
MPU3HAKU
napasuieJorpaMma,
MPSIMOYTOJIbHUKA,
pomba, KBaJpara,
CBOMCTBA CpeHEN JIMHUU
TPEYroJbHHKA, CBOWCTBO

cpeaHen JINHUU
Tparneuuu, CBOICTBa
PaBHOOOKOH  Tpamenwuy,
CBOWCTBO rpaaycHoi
Mepbl BIIMCAHHOI'O YIJIA,
CBOMCTBO BITHCAHHBIX

YIJI0B, OIUPAIOIINXCS Ha
OIHY U Ty XK€ JIyry,
CBOMCTBO  BIIMCAHHOIO
yria, OIuparolerocs Ha
JUaMeTp IpU pEelICHUU
3a1a4. OnuceiBath
OKPY>KHOCTb OKOJIO
YEeTBIPEX YT OJIbHUKA.

BruceiBaTh OKpY>KHOCTB
B YETBIPEX YT OJIbHUK.

[TpumeHsTH TEeopeMy
®daiteca u eé 00001IEHHE,
TEOpeMy 0
MPOMOPLUOHAIIBHBIX
OTpe3Kax, CBONCTBA
MCuaH TPCYroJIibHUKa U
OUCCEKTPUCHI

TPEYroJbHHUKA, IPU3HAKI
noJ00MsT TPEyroJbHUKOB
MIpH pelIeHNH 3a/1a4.

IIpumeHATH
COOTHOIIICHUS,
YCTaHaBJIUBAIOIINE CBA3b
MEXITY 3JeMEHTaMU
IPSIMOYTOJIbHUKA u
MPOCKIUSIMH KAaTeTOB Ha
TUIIOTEHY3Y, TEOpEMY
[Mudaropa,
TPUTOHOMETPUYECKHUE
(GYHKIIMM OCTpOro yria
MPSIMOYTOJIBHOTO
TPEYroJIbHUKA npu
peuieHuun 3anad. Pemath
MPSIMOYTOJTHHBIE
TPEYTOJIbHUKHU.
9 kyacc
Paznen Ko TeMmel Koi- OCHOBHEBIE BUbI | 4,6
- BO JeATETbHOCTH
BO 4acoB 00yJaronmxcs (Ha




ya ypoBHe YY)
co
B
Beoonoe 3 | TpeyronbHHK. By Pemate 3amaun, 5,6
noemopeHnue TpeyroiabHuKoB. [Ipu3naku UCIIOJIB3YSl OIpeIeTICHUS
yueonozo paBEHCTBA U MOA00MS BBICOTBI, MEJTUAHBI U
Mmamepuana 7- TPEYroJIbHUKOB OHCCEKTPUCHI
8 Knaccos UYeTtbipexyroabHUK. Buisl TPEYTOJIbHUKA. 1,8
YeThIPEeXyroyibHUKOB. CBOWCTBA U [IpuMeHsTh pU3HAKH
npusHaku. @opMyJibl IIIOLIAIEH paBeHCTBa
YETHIPEX YT OJIbHUKOB. TPEYroJIbHUKOB,
OKpYy>XHOCTb, KacaTelibHas 1 CBOICTBa 2,8
cekymas. [Ipuznaku u cBoiicTBa paBHOOEIPEHHOTO U
PaBHOCTOPOHHETO
TPEYTroJIbHUKOB,
pU3HAKU
paBHOOEAPEHHOTO

TPEYroJIbHUKA, CBOMCTBA
YIJI0B TPEYTOJIbHUKA,
CBOWCTBO BHEILIHETO yTJia
TPEYTrOJIbHUKA, TEOPEMY
0 HEPAaBEHCTBE
TPEYTrOJIbHUKA, TEOPEMY
0 COOTHOILLIEHUH MEKIY
CTOPOHAaMH U yIJIaMu
TPEYrOJIbHUKA, IPU3HAKH
paBeHCTBa
MPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB,
CBOMCTBA
IIPSIMOYTOJIBHOTO
TPEYrOJIbHUKA ITPU
pelIeHny 3a1ay.

Pemrare 3amaun Ha
HAaXO/ICHUE DJIIEMEHTOB
YETBIPEXYTOJIBHUKA.
[IpuMeHnATH CBOMCTBA U
IIpU3HAKU
rapajuiesorpaMmma,
MPSIMOYTOJIbHUKA,
pomba, KBagpara,
CBOMCTBA CPEAHEH JINHUU
TPEYroJIbHUKA, CBOMCTBO
CpeaHen JTMHUU
Tpaneuuu, CBOMCTBa
paBHOOOKOI Tpanenuu,
CBOMCTBO T'paJyCHON
Mepbl BIIMCAHHOTO yTJa,
CBOWCTBO BITMCAHHBIX
YIJI0B, ONMPAIOLINXCS Ha
OJIHY U TY e JyTY,
CBOMCTBO BIIMCAHHOIO




yIiia, ONMPAOIIErocs Ha
JTUAMETp MPU PEIICHUN
3a/1a4.

Pemare 3amaun Ha
HAaXO0KJICHUE AJIEMEHTOB
OKPY>KHOCTH U Kpyra.
[Ipumensats cBolcTBa
OKpY>KHOCTH, CBOMCTBO U
IPU3HAKHU KacaTeIbHOHN K
OKPY’KHOCTH, CBOMCTBA
BIIMCAaHHOW 1 OMMCAHHOMN
OKPYKHOCTEH MpHU
peuieHuu 3a1ay. Pemars
3a/1aud Ha IOCTPOCHHUE,
3a/1a4u Ha IOCTPOEHUE
merogom ['MT.

Pewenue
mpey2o1bHUKO
6

14

Tpuronomerpuyeckue GyHKIUH 1
yraa ot 0° o 180°

Beruucnenue 3HaueHuit 1
TPUTOHOMETPUYECKHUX (PYHKIUH yria
Teopema KOCHHYCOB 1
[TpumeHeHne TEOPEMBI KOCHHYCOB 1
IpU PEUIeHUH 33134

[TpumeHeHne TEOPEMBbI KOCHHYCOB 1
IPU PEUIeHUH 33134

Teopema cHHYCOB 1
[IpumeHeHne TEOpEMBI CHHYCOB IIPH 1
pelIeHUH 3aa4

Pemienne TpeyroibHUKOB 1
Pemienue TpeyroJbHUKOB 1
dopmyiia IIOMAIN TPEYTOJbHUKA 1
@DopMyIibl IIIO0MIAIN TPEYTOIbHUKA. 1
Dopmyna ['epona

[Tpumenenue GpopmyI oA 1
TPEYroJIbHUKA TP PEIICHUH 3324
[ToBTOpEHME U cucTeMaTU3anus 1
yueOHOro Marepuasa o Teme

«Pemienne TpeyroabHUKOBY

[TpoBepounas paboTta o teme 1

«Pemenune TpeyroapHUKOBY

dopmyIUpoOBaTh
olpeziesIeHUs! CUHYCA,
KOCHHYCa, TAHT€HCA,
KoTaHTeHca yria oT 0 10
180":CBOMCTBO CBSI3H
JUIMH JMaroHaien u
CTOPOH
napajuienorpamMmma.
®opMynupoBaTh U
Pa3bACHATH OCHOBHOE
TPUTOHOMETPUUECKOE
TOKJIECTBO.

BrruucnsaTe 3HaueHue
TPUTOHOMETPUYECKOMN
(GyHKIMHU yria 1no
3HA4YECHUIO OJTHOM U3 €T0
3aJIaHHBIX (YHKITH.
DopMynHMpoBaTh U
JTIOKa3bIBaTh TEOPEMBI
CHUHYCOB, KOCUHYCOB,
CIIEJICTBUS U3 TEOPEMBI
KOCHHYCOB M CHHYCOB, O
IJIOLIa/IA OMIMCAHHOTO
MHOTOYTOJIbHUKA.
3anuceIBaTh U
JOKa3bIBaTh (POPMYIIBI
JUTST HAXOXKICHUS
MJIOIIAIA TPEYTOJIbHUKA,
paanycoB BOUCAHHOU U
ONMCaHHOU
OKPY>KHOCTEHN
TPEYroJIbHUKA.
[IpuMeHATH N3y4yeHHBIE
ONpEACIEHUs, TEOPEMBI
1 GOpMyJIbl K PEIICHUIO
3a/1a4.

1,2

3,5

1,8

2,8

3,6

4,6

5,6

7,8

4,6

6,8

1,7

1,8

2,8

3,4




Ilpasunvust | 10 | IlpaBusibHBIE MHOTOYTOJIBHUKH 1 [TosicHATB, 4TO TaKoe 6
e CBolicTBa IPaBUIIBHBIX 1 LIEHTP U LICHTPAIbHBIN 5,6
MHO20Y20/1b MHOTOYT'OJIbHUKOB yToJI IPaBUJIBHOTO
HUKuU [TocTpoeHue npaBUIIbHBIX 1 MHOT'OYTI'OJIbHUKA, CEKTOp | 3,4
MHOTOYT'OJIbHUKOB U CETMEHT Kpyra.
[IprMeHeHne CBOMCTB MPABUIIbHBIX 1 ®opmynupoBath 3,4
MHOT'OYT'OJIbHUKOB IIpH PEIICHUN OHPEACICHUE ITPABUIIBHO
3a/1a4y IO MHOTOYI'OJIbHUKA;
JlnrHa OKPYKHOCTH 1 CBOICTBa MPaBUIIHLHOTO 4.6
[nomans Kpyra 1 MHOT'OYTI'OJIbHHKA. 5,6
[Tpumenenue GopMyI1 JJTUHEL 1 Joxa3biBath cBOWCTBA 1,8
OKPYKHOCTH U IUIOIIAJU Kpyra npu NpaBUIIBHBIX
pelIeHnH 3a1a4 MHOTOYTOJIbHUKOB.
[TprmeneHue GopMyI1 JUTHHBI 1 3anuceBath u 2,8
OKPY’KHOCTH M IUIOIIAN Kpyra IIpH Pa3BACHSTH HOPMYIIBI
pelIeHUH 3a1a4 ATMHBL OKPY>KHOCTH,
[ToBTOpEHHE U CHCTEMATH3AIMS 1 TLIOIIA/IM Kpyra. 1,2
y4e0HOr0 MaTepHaa Imo TeMe 3anuchBath 1
«IIpaBUIIbHBIC MHOTOYTOJIBHUKI JIOKa3bIBATh GOPMYIIbI
KonTponbHas pabota 110 TeMe 1 AJTMHBL IYTH, IO 3,5
«IIpaBunbHBIE MHOIOYTOJIBHUKH CeKTOopa, (popMyIIbl Is
HAXO0XJICHUS PaInyCOB
BIIMCAHHOW 1 OIIMCAaHHOMN
OKPYKHOCTEMN
IPABUJIBHOTO
MHOTOYTOJIbHUKA.
Ctpouts ¢ NOMOIIbIO
LHUPKYJISI U TMHEUKU
MIpaBUJIbHbBIE
TPEYTrOJIbHUK,
YETBIPEX YT OJIbHUK,
IECTUYT OJIbHUK.
[IpuMeHATh U3y4eHHBIE
OINIpEACIEHUs, TEOPEMBI
1 GOpMyJIbl K PEIICHUIO
3a1a4.
Jlexapmoe | 10 | PaccrosiHre MEXTy IBYMS TOUKAMH 1 OnwuceiBate npsmoyrons | 1,8
bl C 3aJJaHHBIMU KOOPAMHATAMHU. HYIO CUCTEMY
Koopounam KoopauHatsl cepeabl OTpe3Ka KOOpJMHAT.
bl [Tpumenenue Gopmyi pacCTOSTHUS 1 DopmyIUpOBaTH 2,8
MEXY IBYMS TOUKaMHU, KOOpAWHAT orpeziesieHue ypaBHEHUS
CepeIUHBI OTpe3Ka NP PeLIeHUH ¢burypsl, He06X0IUMOE U
3a/1a4y JIOCTaTOYHOE YCIIOBUS
VYpaBHenue purypsl. YpaBHeHUE 1 [apallIeabHOCTH IBYX 3,6
OKPYXHOCTH MPSIMBIX.
[IpumeHeHue ypaBHEHUs 1 3anuceIBaTh U 4,6
OKPYKHOCTH TIPY PEIIEHUH 3a7a4 JOKa3bIBaTh (POPMYIIBI
YpaBHeHHE NPIMON 1 PaCCTOSAHUSA MEXKAY 5,6
IIpruMmeneHne ypaBHEHUS IPSAMOM 1 BYMsI TOUKaMHu, 7,8
[IPY PEMICHUN 327129 KOOpAUHAT CCPCANHDBI
YrnoBoii ko unrent npsamoi 1 OTpE3Ka. 4,6
[IprMeHeHe ypaBHEHHS IIPSIMOH C 1 BbIBOMTL ypaBHEHUE 6,8




YTIIOBBIM KO3 OUIIHMEHTOM MPH
pelIeHnH 3a1a49

OKPY>KHOCTH, 00111ee
ypaBHEHUE IPSIMOI,

[ToBTOpEHME M cUcTEeMaTU3aIUs 1 ypaBHEHHUE TIPSIMOK C 1,7
y4eOHOT0 MaTepuaa 1o TemMe YTJIOBBIM
«JlexapToBBI KOOPIUHATHI» K03 punneHTom.
[IpoBepounas no teme «JlekapToBbl 1 Joka3eiBath HEOOXOMUM | 1,8
KOOPJIUHATBD 0€ U JI0CTaTOYHOE
yCIIOBHE
HapayIeIbHOCTH JIBYX
MPSIMBIX.
[IpumMeHsTh H3y4YCHHBIC
OTIpENIeNICHUs, TEOPEMBI
¥ QOpPMYJIBI K PELICHHUIO
3ajad.

Bexmoput 15 | [lonsTue BekTopa 1 OnuchIBaTh MOHATHS 2,8
[TpuMeHeHne OHATHS BEKTOpa IpH 1 BEKTOPHBIX U CKAIAPHBIX | 3,4
pellIeHUH 3324 BEJIMYHH.

KoopauHnatsl BekTopa 1 WNnmtoctpupoBath 6
[TpaBuiio cioskeHUsT BEKTOPOB 1 MOHATHUE BEKTOpA. 5,6
IIpaBuio BIYMTAaHUS BEKTOPOB 1 ®opmyanpoBath 3,4
Cl10)K€HUE ¥ BBIUNTAHUE BEKTOPOB 1 ONPpECICHUA MOAYIA 3,4
[IpumeneHue paBuiI CIIOKEHUS U 1 BEKTOpPaA, KOJUIMHEAPHBIX | 4 6
BBIYUTAHUS BEKTOPOB IIPU PELICHUU BEKTOPOB, paBHBIX
3aJ1au BCKTOPOB, KOOpAWHAT
[paBuio yMHOKEHHUS BEKTOpA Ha 1 BCKTOPA, CyMMBI 5,6
YHCIIO BEKTOPOB, Pa3HOCTH
VMHOKEHHE BEKTOPA HA YUCIIO 1 | BEKTOpOB, 1,8
[IpuMeHeHHE TTPaBUIIa YMHOKEHHS 1 | MPOTHBOIOJIOXKHBIX 2,8
BEKTOpA Ha YUCJIO IIPH PEIIECHUN BEKTOPOB, yMHOKCHHA
3a7a4 BEKTOpa Ha YHCIIO,
CKaJsIpHOE TIPOU3BEICHIE BEKTOPOB 1 | CKaLIPHOTO 1,2
HaxoxneHue ckanspHoro 1 TIPOM3BC/ICHUA BEKTOPOB, | 3 5
IPOM3BEICHNUS BEKTOPOB CBOMCTBA PAaBHBIX
= BEKTOpPOB, KOOPJAWHAT

[IprMeHeHre TIpaBuIia U CBOWCTB 1 POB, KOOP 1.8

PaBHBIX BEKTOPOB,
CKaJIIPHOT'O IIPOU3BE/ICHUS BEKTOPOB

CJIO’KEHUS BEKTOPOB,
IpY PEUIeHUH 3314

KOOp/MHAT BEKTOpa
[ToBTOpEHME U CUCTEMATH3AIIHS 1 2,8

CYMMBI U BEKTOpa
yueOHOro Marepuaa o Teme

B pa3HOCTH IBYX

«BeKkTopbi» BEKTOpOE, -
[TpoBepounas pabota o teme 1 KOJUTHHEAPHBIX :

«BekTope»

BEKTOPOB, YMHOXKEHUS
BEKTOpa Ha YHCIIO,
CKaJISIPHOTO
MIPOU3BEACHUS ABYX
BEKTOPOB,
MEePIEeHIUKYISIPHBIX
BEKTOPOB.

Jlokxa3bIBaTh TEOPEMBI O
HaXO0XJACHUU KOOPANHAT
BEKTOpa, 0 KOOpAUHATaX
CYMMBI M pa3HOCTH




BEKTOPOB, 00 YCIIOBHH
KOJUIMHEAPHOCTH JIBYX
BEKTOPOB, O HAXOXKJACHUU
CKaJIIPHOTO
IPOU3BEICHUS ABYX
BEKTOPOB, 00 yCIOBUU
HEePIEeHIUKYISIPHOCTH.
Haxoauth xocunyc yriia
MEX]y IBYMS
BEKTOPaMH.
[IpuMeHsTh U3y4eHHBI
e orpesieNieHus,
TeopeMbl U (HOPMYIIbI
K pEIICHUIO 3a/1a4.

T'eomempu
yeckue
npeoobpaszoe
anus

10

JBuxenue. [lapannensHblil IEPEHOC

IIpuMeHeHne OHATUS U CBOMCTB
[IapaJuIeJIbHOrO NIEPEHOCA IIPU
peneHnu 3anaqy

OceBas CUMMCTPHUA

IIpuMeHeHne OHATUS U CBOMCTBA
OCEBOM CUMMETPUU IIPU PELLIEHUU
3a1a4y

|

ueHTpaJ’IBHafI CUMMCTPHUA

IToBopoT

I'omorerns. [logobue dpuryp

[IpruMmeHeHne MOHATUI U CBOMCTB
TOMOTETHH U TI0100us Guryp npu
pelIeHnN 3a1a4

S

HOBTOpeHI/Ie U cucreMatusainus
yueOHOro MaTepuana mo TeMe
«"eomeTprdeckue npeoodpa3zoBaHUs

[TpoBepouHas pabota 1o Teme
«"eomeTpuueckue mpeodpazoBaHU

[IpuBoaUTE pUMEPEI
npeodpazoBanus GuUryp.
OnuceiBath
npeobpaszoBanus uryp:
napaielibHbli epeHoc,
0CeBasi CHMMETpUSI,
LIEHTpaJIbHas
CUMMETpHUs, IOBOPOT,
rOMOTETHsI, oJI00He.
DopMynIHMpoBaTh
OIIpeJIeJIEHUS IBUKECHHUS;
paBHBIX (HUTYD; TOUEK,
CUMMETPUYHBIX
OTHOCHTEJIBHO TPSIMO;
TOUYEK, CHMMETPUYHBIX
OTHOCHUTEINIbHO TOYKH;
(burypsl, IMErOIIeH OCh
CUMMETpUH; QUTYpBHI,
VMMEIOLIEN LIEHTP
CUMMETPUH; TTOAOOHBIX
¢uryp; cBoiicTBa
JBUKECHMUS,
napajjieIbHOTO
IIEpPEHOCca, OCEBOU
CUMMETpHH,
LIEHTPaJIbHOU
CUMMETpUH, TIOBOPOTA,
TOMOTETHH.
Jlokxa3bIBaTh TEOPEMBI O
CBOMCTBAx
napajieIbHOTO
IIepeHoca, 0CEBOU
CUMMETpHH,
LIEHTPaJIbHOU
CUMMETpUH, TIOBOPOTA,
TOMOTETHH, 00
OTHOIIIEHUH ILIOMAaaei
110JTOOHBIX

4,6

5,6

7,8

4,6

6,8

1,7

1,8

2,8

3,4




TPEYTrOJIbHUKOB.
[IpuMeHATH U3y4eHHbIE
OINIpECICHUs, TEOPEMBI
1 GOPMYIBI K PELICHHIO
3a/1a4.

Iloemopenue
u
cucmemamusa
uusa yueoHo20
mamepuana 9
Knacca

Peuienne TpeyrosbHUKOB

HpaBI/IJ'IBHBIe MHOTI'OYI'OJIbHUKH

JlexapToBbl KoopanHaThL. BekTopsl

["'eomeTpuyeckue npeodbpazoBaHus

[TpoBepounasi pabora 3a Kypc
reometpuu 9 Kiacca

A

NtoroBelil ypok 3a Kypc reoMeTpuu
9 kiacca

Beruucnate 3HaueHHE
TPUTOHOMETPHUUYECKON
(GyHKIMHU yria 1mo
3HAYEHUIO OJTHOW U3 €ro
3aJIaHHBIX (YHKITHH.
[IpumensTh TEOpEMY
KOCHUHYCOB, TEOPEMY
CHHYCOB U (popmyity
paaunyca OKpy>KHOCTH,
OIHMCaHHOH 0KO0JIO
TPEYroJbHUKA, POPMYJIbI
JUIs1 HAXOXKICHUS
IUIONIA/IA TPEYTOJIbHUKA
u hopMyny st
HaXO0XJIEHUs IUIoLa1n
MHOT'OYTOJIbHUKA MPH
pelrennu 3a1a4. Pemars
TPEYroJbHUKU.
[IpumeHnATH CBOMCTBA
IPaBUIIBHOTO
MHOT'OYTOJIbHUKA,
(hopMyIy IITHHBI
OKPYKHOCTH, POopMyITy
JUTAHBI AYTH
OKPYKHOCTH, POopMyITy
IUTIOILAAN KpYTa,
dbopmyny miomanu
CEKTOpa IIPH PEIICHUN
3ajad.

[TpumensaTs Gpopmysl
pacCTOSHUS MEXIY
JIBYMSI TOYKaMH,
KOOpAMHAT CEPEIUHBI
OTpe3Ka NP peUIeHUH
3anad. Mcnonb3oBath
ypaBHEHHE OKPY>KHOCTH,
ypaBHEHHE TPSAMOH,
YpaBHEHUE NPSIMOM C
YTJIOBBIM
kod(durmenTom pu
pELIEeHNN 3a1a4.
Pemrats 3amaun,
HCIIOJIb3YS TIOHATHE
BekTopa. Onpenenarsb
KOOpAMHATHI BEKTOpA,
3aJIaHHOTO
KOOpJAMHATaMH €ro

5,6

3,4

3,4

4,6

5,6

1,8




Hayajia ¥ KOHIIa;
CpaBHUBATh BEKTODBI,
3a/laHHbIe
KOOp/AMHATAMU;
HaXOJUTh MOAYJb
BEKTOpA, 3aJaHHOTO
KOOpAMHATAMU,
CKJIaJIbIBAaTh M BHIYUTATD
BEKTOPA, YMHOXKATh
BEKTOp Ha YHCIIO,
HaXOJHUTh CKAJIIPHOE
MIPOU3BEICHNE BEKTOPOB.
Ctpoutb 00pasbl u
pooOpassl GUryp npu
napasuieIbHOM
nepeHoce. BoInonHATh
MOCTPOCHHUS C TIOMOIIIbIO
OCEBOM CUMMETPHH,
LHEHTPAIBHOU
CUMMETpHH, TIOBOPOTA.
Crpourts ¢urypy,
TOMOTETHUYHYIO TAHHOM,
C 3aJIaHHBIM
koa(hpurrmeHTOM
TOMOTETHH.

[IpumeHsTh U3yYeHHBIE
OTIpeIeIICHUS], TEOPEMBI
U GOPMYJIBI K PELLICHHIO

3aaad.
COI'NTACOBAHO COI''TACOBAHO
IIpoTokon 3acenanus 3amectuTens aupekropa no Y MP
METOAUYECKOT0 00bETMHEHN /A.C.1llleBueHKo/
yauTeNned MaTeMaTuKu 31.08.2022
MBOY COLI Ne 10 um.A.A.3abapsr
[TaBnoBCKOMI

Ot 29.08.2022 roga Ne 1
/TTimeanynas JI.A
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