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B cootBerctBrmM ¢ ®I'OC OO0 MaremaTuka sBISETCSI 003aTEIBHBIM YUYEOHBIM TTPEIMETOM
Ha YpOBHE OCHOBHOTO 0011ero oopazoBanus. B 5-9 kiaccax maremaTHka TpaJullMOHHO U3y4aeTcs B
paMKax clIeAyrImuX y4eOHBIX KypcoB: B 5-6 kiaccax - kypca «Marematuka», B 7-9 kiaccax -
KypcoB «AureOpa» (BKIIOUYasi 3JIEMEHTHI CTATHCTUKUA W TEOPUU BEpOSATHOCTEH) U «I'eomMeTpusi».
[Iporpammoii MO MaTeMaTHKE BBOJUTCS CaMOCTOSITCIIbHBIA YUeOHBI Kypc «BeposTHOCTh
CTaTUCTUKAY.

OO11iee yucio 4yacoB JUIsl U3Y4YeHUS MaTeMaTuku (6a30BBI YPOBEHb) HA YPOBHE OCHOBHOTO
obmrero oOpaszoBanus, - 952 vaca: B 5 xiacce - 170 yacoB (5 gacoB B Hezeno), B 6 kiacce - 170
yacoB (5 yacoB B Hegeno), B 7 kiacce - 204 ygaca (6 yacoB B Heneno), B 8 kiacce - 204 gaca (6
4acoB B He/el0), B 9 kiacce - 204 yaca (6 yacoB B HEZCIIIO).

W3yyeHnne maTeMaTMKd Ha YpPOBHE OCHOBHOTO 0O0Iero oOpa3oBaHMs HAaIMpaBICEHO Ha
JOCTIKEHUE OOYYaroIUMHUCS JINYHOCTHBIX, METANPEIMETHBIX M NPEIMETHBIX 00pa3oBaTeIbHbBIX
pEe3yJIbTaTOB OCBOCHMSI Y4EOHOTO MpeAMETa.

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHUS IPOrpaMMbl 110 MaTEMATHKE XapaKTEPU3YIOTCSL:

1) nampuomuueckoe éocnumanue:

— TMpOSIBICHHEM HHTEpeca K TMPOLUIOMY M HACTOSAIIEMY POCCUMCKOW MaTeMaTHKH,
[EHHOCTHBIM  OTHOILIEHHEM K JOCTH)KEHHUSM POCCHUHCKHX MAaTeMaTUKOB H  POCCUHCKOI
MaTeMaTUYECKOM IIKOJIbI, K WCIOJIb30BAHUIO 3TUX JOCTHMKEHUHM B JPYTHX HayKaxX M HPUKIIATHBIX
chepax;

2) 2pasrcoancKoe u OyXo06HO-HPABCHIBEHHOE 80CRUMAHUE:

— TOTOBHOCTBHIO K BBIMIOJIHEHUIO OOS3aHHOCTEW TpaKAaHMHA W pead3allld ero Mpas,
MPEJICTABICHUEM O MAaTEMAaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SIBICHUM,
IpoIeyp TPAKAAHCKOTO 00IIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHUIO
STUYECKHX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JOCTH)KEHUN HAyKH, OCO3HAHHEM
BaXHOCTU MOPAJIbHO-3TUYECKUX NMPUHIUIIOB B JESATEIILHOCTH YUEHOTO;

3) mpyoosoe éocnumanue:

— YCTaHOBKOW Ha aKTUBHOE y4yacTHE B PEUICHUHM MPAKTUYECKUX 3a7ad MaTeMaTHYeCKON
HAIpPaBJIEHHOCTH, OCO3HAHMEM Ba)XHOCTHM MaTeMaTH4YeCKOro OOpa30BaHMs Ha IMPOTSKEHUU BCel
KHU3HU JJIs1 YCHEIIHOW NMpOo(ecCHOHAIBHONW NEATETbHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM U MOCTPOEHHEM MHAMBHUAYAIbHON TPaeKTOPUU 0Opa30BaHUS U HKU3HEHHBIX
IUIAaHOB € YYETOM JIMUHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEIH;

4) scmemuueckoe eocnumanue:

— CIOCOOHOCTHIO K 3MOLMOHAIBHOMY U 3CTETUYECKOMY BOCHPHUSITHIO MaTeMaTHUYECKUX
00BEKTOB, 3ajJlay, pelIeHHH, pacCyKJIeHUH, YMEHHIO BUJIETh MaTeMaTHUYECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) uennocmu nayunozo noznanus:

— OpHEHTaluell B JeATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MpEACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHsI 4eJIOBEKa, MPUPOJAbI U OOIIEeCTBA, IOHWMaHUEM
MaTeMaTHYeCKOM HayKu Kak cdepbl 4YelIOBEUECKOH JesTeIbHOCTH, JSTarnoB €€ pa3sBUTHI U
3HAYUMOCTHU Ul Pa3BUTHUS LUBUIM3ALMH, OBJAJCHUEM S3bIKOM MAaTeMaTUKH U MaTeMaTHYeCcKOu
KyJIbTypOH KaK CpEICTBOM TO3HAHMS MHpA, OBJIAJCHUEM MPOCTEHIIMMHU  HABBIKAMU
HCCJIEIOBATENIbCKOM 1eATEIbHOCTH;

6) Quzuueckoe eéocnumanue, opmuposanue Kyabmypvl 300p06bsi U IMOUUOHATILHO2O0
onazononyuus:

— TOTOBHOCTBbIO MPHUMEHSITh MaTeMaTHMUeCKHe 3HAHUS B HHTEpecax CBOEro 3J0pOBbs,
BEJICHUS 3/10pOBOro 0oOpas3a XH3HH (340pOBO€ NMUTaHHE, COATAHCUPOBAHHBIA PEXUM 3aHATHI U
OTIbIXa, peryispHas ¢u3nyeckas aKTUBHOCTb), C(POPMUPOBAHHOCTHIO HaBbIKA pedIieKcuu,
IPU3HAHUEM CBOETO MPaBa Ha OMIMOKY M TaKOT'0 K€ MpaBa JIPyroro 4eaoBeKa;

7) 9Ko102UUECKOE 8OCRUMAHUE:

— OpHEHTaluel Ha NMPUMEHEHHEe MaTeMaTHMYeCKUX 3HAHUM NI penieHus 3a1ad B 00JacTH
COXPAaHHOCTH OKpYKalolllel Cpeapl, IJIaHUPOBaHMWS IIOCTYIIKOB M OLEHKH HX BO3MOXHBIX
MOCNEACTBUM JUIsl OKpYXalolled cpelbl, OCO3HAHHEM TIJI00aJbHOTO XapakTepa SKOJIOTHYEeCKHX
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npo0JIeM U yTeH UX PEIICHHS;

8) adanmayusa K uIMEHAIOWUMCA YCTI08UAM COUYUANLHOU U RPUPOOHOIL CPEObL:

— TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSAX HEONPEIEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO AEATEIbHOCTb, B TOM YHCIIE YMEHHUE YUUTBHCSA y APYTUX
Jarozed, npuoOpeTaTh B COBMECTHOW JIE€SATENbHOCTH HOBbIE 3HAHMSA, HAaBBIKM M KOMIIETEHLIUU W3
OIbITA JIPYTHX;

— Heo0XO0AMMOCTHIO B (POPMUPOBAHMH HOBBIX 3HAHWW, B TOM 4Hcie (GOpPMYIHpOBATH HJIEH,
HOHATUS, TUIIOTE3bl 00 OOBEKTaX M SIBIEHHUSX, B TOM 4YHCJIE paHEe HE H3BECTHBIX, OCO3HABAaTh
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE pa3BUTHE

— CcnocoOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYAIMIO, BOCHPUHUMATh CTPECCOBYIO
CUTYallU}0 KaK BbI30B, TPEOYIOLIMI KOHTpMEp, KOPPEKTUPOBAaTh NPUHHMAEMble PpEIICHUS |
neicTBus, OpMyIMPOBATh M OLIEHUBATH PUCKH U TIOCIEICTBHSL, (POPMUPOBATD OIIBIT.

B pesynbTare ocBOeHHMs MpOrpaMMbl 110 MaTéMaTHKE Ha YPOBHE OCHOBHOIO OOILEro
oOpazoBanusi 'y oOyuatomerocss OyayT CQOpPMHpPOBAHBI MeETalpeAMETHBIE  PE3YJbTaTH,
XapaKkTepU3yIOIIMeCs  OBJAJACHUEM  YHUBEPCAJBHBIMM  IIO3HABaTCIIBHBIMM  JCUCTBUSMH,
YHHUBEPCAJIbHBIMU KOMMYHUKAaTUBHBIMM JIEWCTBUSAMHU M YHUBEPCAJIBHBIMH  PETrYISTUBHBIMU
NEeNCTBUSIMMU.

VYHHUBepcalbHBIE TO3HABATENBHBIE JEHCTBUS 00ecreunBaroT (GopMHpOBaHHE O0a30BBIX
KOTHUTHBHBIX IPOLECCOB OOydyaromMXcsi (OCBOCHME METO/A0B IO3HAHMS OKPY)KAIOLIEro MUpa,
NPUMEHEHHE JIOTUYECKHX, UCCIIEIOBATEICKUAX ONepalnii, yMeHHi paboTaTh ¢ HHGOpManuei).

VY oOyuaromerocst 6yayT copMHpOBaHbI Cleaylolye 0a30Bble JIOTHYECKUE JEHCTBUS KAk
4acTh YHUBEPCAIBHBIX TTO3HABATEILHBIX YI€OHBIX JEHCTBUI:

— BBIBIISITh M XapaKTEpPU30BaTh CYLIECTBEHHbIE NPU3HAKKM MaTEMaTHUYECKUX OOBEKTOB,
HOHATHUH, OTHOIIEHUI MEXAy NOHATUAMH, (GOPMYIUPOBATH ONPEEICHHs IOHATHI, yCTaHABINBATb
CYIIECTBEHHBIN TMpPHU3HAK KJIacCH(UKAIUK, OCHOBAHUS Uil OOOOIIECHUS M CPaBHEHHsS, KPUTEPUHU
IIPOBOAMMOIO aHAJIN34;

— BOCHIPUHHMMATB, (HOPMYIUpPOBaTh M MNPeoOpa3oBbIBaTh CYXKJIEHUS: YTBEPAUTENbHBIE U
OTpHULATENIbHbIE, EMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

— BBIBIATh MaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3UM U IMPOTUBOpPEUMsS B (akTax,
JTAaHHBIX, HAOIIOIEHUSX U YTBEPKACHUSAX, MTpeylaraTb KpUTEPUH /7S BBISIBJICHUS 3aKOHOMEPHOCTEN
Y IPOTUBOPEYHIA;

— TPOBOJUTH BHIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACTYKTUBHBIX U MHJYKTUBHBIX
YMO3aKJIFO4YEHNH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

— pa30buparh J0Ka3aTeNbCTBA MAaTEeMAaTHYECKUX YTBEPXKICHMH (TpsIMbIE U OT MPOTHUBHOIO),
IPOBOJUTH CAMOCTOSITEILHO HECIIOXKHBIE JI0Ka3aTeIbCTBA MaTeMaTHUYeCKUX (PaKkToB, BBICTpPaWBaTh
apryMeHTaluo, TMpPUBOJUTh HpPUMEpPbl M  KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHus;

— BbIOUpaTh cmoco0® pemeHus YydyeOHOM 3agaud  (CpaBHHBATh HECKOJIBKO BapHaHTOB
pelieHus, BBIOUpaTh Hanbosee MOAXOASIUN C Y4ETOM CAaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

Y oOyugaromerocs OyayT cOpMHUpPOBaHBI CIEAyONIMe O0a30Bble HCCIIEI0BATEIbCKUE
NENCTBUS KaK 4YacTh YHUBEPCAIbHBIX MO3HABATEIbHBIX YUEOHBIX JEHCTBHIA:

— HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUII HHCTPYMEHT MO3HaHUSA, POPMYIUPOBAThH
BOIIPOCHI, (pUKCHUpYIOIIHE NMPOTUBOpPEUre, IPoOIeMy, CAMOCTOSATENILHO YCTaHABIMBATh UCKOMOE U
naHHoe, GOpMUPOBATH THIIOTE3Y, APT'YMEHTHPOBAThH CBOIO MO3ULINIO, MHEHHE;

— MPOBOJIUTH IO CAMOCTOSITEIbHO COCTaBJICHHOMY TIUIaHY HECIIOXKHBIA HKCIEPUMEHT,
HEOOJIBIIIOE  MCCIIEJIOBAaHUE [0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro OObeKTa,
3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;

— CaMOCTOATENbHO (HOPMYIHPOBATH 00OOIIEHUS U BBIBOJBI 110 Pe3yIbTaTaM MPOBEAEHHOTO
HaOJIOIeHUs, UCCIIEI0OBaHMs, OILIEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3YJIbTAaTOB, BBHIBOJIOB U
00001IeHN];

— TIPOTHO3UPOBATH BO3MOKHOE pasBHUTHE IIpoLECCa, a TaK)K€ BBIIIBUTaTh



MPEIOIOKEHHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBUSX.
VY oOyuatomerocss OyayT cpopMupoBaHbl  yMeHUs paboTarh ¢ WHQOpMAIME KaK 4acTh
YHHUBEPCAJIbHBIX [TO3HABATEIIBHBIX YUCOHBIX JICHCTBHIA:

— BBISIBIISITH HETOCTATOYHOCTD 1 U30BITOYHOCT, MH(POPMALIMK,  JIAHHBIX,
HEOOXOIMMBIX IS pEIICHUS 3a/1a4u;
— BBIOMpATH, aHATTM3UPOBATH, CHUCTEMAaTHU3UPOBATH Y UHTEPIPETUPOBATH

UH(POPMALIKIO PA3TUYHBIX BUAOB U (HOPM IpEACTABICHUS;

— BbIOUpaTh QopMmy mpencTaBieHUs HH(DOPMAIMK M WLIIOCTPUPOBATh pEIIaeMble 3a/1auu
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHAIMSIMU;

— OLIGHHWBaTh HaA&KHOCTh MH(OpMAIMM 1O KPUTEPHSIM, MPEUIOKEHHBIM YUUTENIeM WIH
c(OpPMYITHPOBAHHBIM CAMOCTOSTEIBHO.

VHuUBepcallbHble KOMMYHMKAaTHBHbIE JeMcTBUA — oOecreuyuBaroT  Cc(HOPMHUPOBAHHOCTh
COLMAJIbHBIX HABBIKOB 0OYUYAIOIINXCSI.

VY obyuaromierocst O0yayT chOpMHUpPOBaHbI YMEHHs OOLIEHHMsI KaK 4YacTb YHUBEpPCAIbHBIX
KOMMYHUKAaTHBHBIX Y4€OHBIX JEHCTBUIA:

— BOCIPUHHUMATH U (OPMYIMPOBATH CYKICHUS B COOTBETCTBUU C YCIOBUSIMH W LEISIMU
oOI1eHus1, SICHO, TOYHO, I'PAaMOTHO BbIpaXaTb CBOIO TOYKY 3pPEHMsSI B YCTHBIX M IHUCHMEHHBIX
TEKCTaxX, 1aBaTh IMOSICHEHUS 110 X0y PELICHHS 33]a9 M MTOJyYeHHBIM pe3yJIbTaTaM;

— B XOJ€ OOCYX/EHHUs 33JaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAae€MOW TEMbl, MPOOJIEMBI,
pemraeMoil 3ajauu, BBICKA3bIBaTh MJIEM, HALEJIEHHbIE HAa IOUMCK PELICHMs], COMOCTABISATh CBOU
CYXJICHUSI C CYXJCHUSMH IPYTUX YYAaCTHHKOB JHMAIOra, OOHAPYXKHBATh PAa3JIMYMe M CXOICTBO
HO3ULKH, B KOPPEKTHOU opme (HOpMyIHpOBaTh Pa3HOIIACHs, CBOU BO3PAKEHHUS;

— MpEICTaBIATh Pe3ybTaThl PELICHMs 3aJaud, SKCIEPUMEHTa, MCCIEJOBaHUS, IPOEKTa,
CaMOCTOSITENIHO BBIOMPaTh (hOpMaT BBICTYIUIEHHUS C YYETOM 3a]ad MPEe3eHTAlUud U OCOOCHHOCTEH
ayJUTOpUU.

Y oOyuatomerocs OyayT chOpMHpPOBaHBI yMEHHS COTPYAHHYECTBA KakK 4acTh
YHHUBEPCAJIbHBIX KOMMYHUKATHUBHBIX YUEOHBIX 1€HCTBHIA:

— IOHMMAaTh U HCIOJb30BATH NMPEUMYILECTBA KOMAHIHON W MHIUBHIYaIbHOH pabOThI mpu
peleHnH y4yeOHbIX MaTeMaTHYeCKUX 3aj1ay;

— MpUHUMATh LI€Jdb COBMECTHOM JeATeNbHOCTH, MJIAHUPOBAaTh OPTraHU3AIMI0 COBMECTHOIM
paboThl, pacnpeneisTh BUIbI pabOT, JOroBapuBaThCs, 00CYkIaTh MPOLECC U Pe3yNbTaT padoThI,
0000111aTh MHEHUSI HECKOJIBKHX YEJIOBEK;

— y4acTBOBaTh B IPYNMOBBIX (Gopmax paboThl (00CykaeHHs, 0OMEH MHEHHSIMH, MO3TOBbIE
HITYPMBI U APYTHE), BHIMOIHATH CBOIO YacTh PabOTHl U KOOPAMHUPOBATH CBOU JICHCTBHS C IPYTUMHU
YJIeHaMHd KOMAaH[Ibl, OLEHMBAaTh KadyeCTBO CBOEr0 BKJIaJa B OOMIMHA NPOAYKT IO KpPUTEPUSM,
c(OpMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

VYHHUBepcallbHble PETYJISATUBHbIE JEHCTBHS 00ecneunBaloT (OPMHUPOBAHUE CMBICIOBBIX
YCTaHOBOK U JKU3HEHHBIX HABBIKOB JIMYHOCTH.

VY oOyuatomerocss OyayT cGhOpMHpPOBaHBI YMEHHUS CaMOOpPraHM3alMM KakK 4acTb
YHHUBEPCAJBHBIX PETYISATHBHBIX yUeOHBIX IEHCTBHIA:

— CaMOCTOSITEIbHO COCTABIIATH IIJIaH, aJITOPUTM pElIeHUs 3a/1auM (WIH €ro 4YacTh), BHIOMPATh
crnoco0 pemieHHs ¢ y4€TOM UMEIOIIUXCS PECcypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEIICHUH C YUETOM HOBOM MH(OpPMAIIHH.

VY obyuaromerocst OynyT chopMUpOBaHBI YMEHUSI CAMOKOHTPOJISL KaK 4acTh YHHUBEPCATbHBIX
PEryJIATUBHBIX YU€OHBIX IEHCTBUI:

— BIAJeTh CHoco0aMM CAaMOIPOBEPKH, CAMOKOHTPOJS Ipolecca U pe3yibTara pelieHHs
MaTeMaTHYECKOW 3aj1auu;

— MpeaBUAETh TPYIHOCTH, KOTOPblE MOTYT BO3HHUKHYTH IPH PEHICHUWH 337a4d, BHOCHTH
KOPPEKTHBBI B IEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, HAMIEHHBIX ONIMOOK, BBHISIBJICHHBIX
TPYIHOCTEH;

— OIICHHMBAaTh COOTBETCTBHE pPE3yNbTaTa NESATEIBHOCTH IOCTABJICHHOM LENH U YCIOBUSM,



OOBSICHATh MPUYMHBI JOCTHKEHHS WM HEJOCTH)KEHUS LI, HAXOIUTh OLIMOKY, aBaTh OLIEHKY
IPUOOPETEHHOMY OIIBITY.

IIpenMeTHBIE pe3ysbTaThl OCBOEHUS IIPOrPaMMBI II0 MaT€MaTHKE IPEACTaBJICHBI 110 rogam
o0y4yeHHs B paMKaxX OTAEIbHBIX y4eOHBIX KypcoB: B 5-6 Kiaccax - Kypca «Maremaruka», B 7-9
KJaccax - KypcoB «Anredpa», «I'eomerpus», «BeposTHOCTh U CTATUCTHKAY.

PaGouas nporpamma y4yeoHoro kypca «MaremaTuka» B 5-6 kiaccax (1ajjee cOOTBETCTBEHHO -
nporpamma yue0Horo kypca «MaremaTuka», yueOHbIN Kypc).
IHosicHuTebHASA 3anIMCKA.

[TpropuTETHBIMHU LIENIIMU 00Y4EHHUSI MaTeMaTHUKe B 5-6 Kilaccax SBISIOTCS:

— MpoAoJDKeHHe (POPMUPOBAHMS OCHOBHBIX MAaTEMAaTHYECKUX TMOHATUN (YMCIIO, BETUYMHA,
reomerpuueckas  ¢urypa), oOecmeuMBarOIIMX  NPEEMCTBEHHOCTb M IEPCIEKTUBHOCTH
MaTeMaTHYeCKOro 00pa3oBaHus 00y4aroIuXcs;

— pa3BUTHE  MHTEUIEKTYyalbHBIX M  TBOPYECKMX  CIIOCOOHOCTEH  0Oydarouuxcs,
[I03HABATEJIbHON aKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHU, HHTEpECa K U3YUEHUIO MATEMAaTUKH;

— MojBEAECHHE OOy4arolUXCsl Ha JOCTYIHOM JUIsl HUX YPOBHE K OCO3HAHHMIO B3aMMOCBSI3U
MaTeMaTHKHU U OKPYKAIOLIEro MUPA;

— (opMmupoBaHue (PyHKIIMOHAIBHOW MaTeMaTU4ECKOH IPaMOTHOCTU: YMEHHUS pacllo3HaBaTh
MaTeMaTUyecKue OOBEKThl B peajbHBIX >KU3HEHHBIX CUTYalUAX, IPUMEHATh OCBOCHHBIE YMEHMS
JUI PELIeHUs] NPAaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, UHTEPIPETUPOBATh MOJIyUYE€HHBIE Pe3yJIbTaThl U
OLICHMBATh UX HA COOTBETCTBUE MPAKTHUUECKON CUTYyalUH.

OcCHOBHbBIE JMHMU COJEP)KaHUs Kypca MaTeMaTUKHU B 5-6 kjaccax - apupMmeTHyeckas u
reoMeTpHYecKasi, KOTOpble Pa3BUBAIOTCS MApaJUICIIbHO, KaXKIas B COOTBETCTBHH C COOCTBEHHOM
JIOTMKOH, OJIHAKO, HE HE3aBUCHUMO OJHA OT ApPYrod, a B TECHOM KOHTaKTe M B3aMMOJEHCTBHHM.
Takxe B Kypce MaTeMaTHKU IPOUCXOAMUT 3HAKOMCTBO C 3JE€MEHTaMM ajareOpbl U OMMCATEIbHOU
CTaTUCTHKH.

N3ydyenune apupmeTnueckoro marepualia HadMHAETCS CO CHCTEMATHU3allMd U Pa3BUTHS
3HaHUH O HATypalbHBIX YMCIAX, MOJYUYEHHBIX Ha YPOBHE HauaJlbHOro obuiero obpaszoanud. [lpu
TOM COBEpIICHCTBOBAHUE BBIYUCIUTEIHHOW TEXHUKU U (OPMHUPOBAHHE HOBBIX TEOPETHUECKUX
3HaHUN COYeTaeTcs ¢ pa3BUTHEM BBIYMCIUTENBHOM KYJIbTYphl, B YacTHOCTH C OOy4YyeHHEM
IpoCTEHIIUM puéMaM MPUKHUJIKH U OLEHKHU PE3y/IbTaTOB BBIYUCIECHUN. V3yueHue HaTypanbHBIX
qrcell MPOJOJIKAETCs B 6 KJIacCe 3HAKOMCTBOM C Ha4aJbHBIMH MTOHATHAMH TEOPUHU JEIUMOCTH.

Hauano u3ydeHust OOBIKHOBEHHBIX W JIECSATHYHBIX IpoOEd OTHECeHO K S5 Kiaccy. ITO
NEepBbIf 3Tall B OCBOEHUHU JApoOeil, KOraa MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH HJESMH,
noHATUsIMM TeMbl. llpu 3TOM paccmMoTpeHHe OOBIKHOBEHHBIX Jpo0Oeil B MOJHOM 00BEME
OpPE/IIECTBYeT H3YUYEHHUIO NECATUYHBIX JApoOei, YTo 1eIecoo0pa3HO € TOYKHU 3PEHUs JIOTHUKHU
U3JIO)KEHUSI YMCIOBOM JIMHMM, KOTJa MpaBuUjia JACUCTBUHA C JAECATUYHBIMU APOOSMH MOXKHO
000CHOBATh yX€ W3BECTHBIMU aJITOPUTMAMHU BBIIIOJHEHUS JAEHCTBHI C OOBIKHOBEHHBIMHU JIPOOSIMH.
3HAKOMCTBO C JAECATUYHBIMU JPOOSIMH PAaCHIMPUT BO3MOKHOCTH ISl IOHUMAHUS 00y4YaroIIMMUCS
IIPUKIIATHOTO TPUMEHEHNSI HOBOM 3alMCH IPU U3YyYEHUH JPYTUX IPEIMETOB U NPU MPAKTUYECKOM
ucnonp3oBanuu. K 6 kimaccy oTHecEH BTOpOil 3Tam B HM3y4yeHUH JpoOeil, Tlie NpOHCXOIUT
COBEPILICHCTBOBAHME HAaBBIKOB CpaBHEHUs M NpeoOpa3oBaHUs JpoOel, OCBOEHHE HOBBIX
BBIUMCIIUTENbHBIX aJTOPUTMOB, OTTAYMBAHUE TEXHUKH BBIUMCICHUH, B TOM 4YHCIIE 3HAYEHHH
BBIpKEHUH, coliepKaluX U OOBIKHOBEHHBIE, U JECATUYHbIE APOOH, YCTAaHOBIICHHE CBSA3EH MEXKIY
HUMH, pacCMOTpeHHE MNpHEMOB pelIeHus 3adady Ha apobu. B Hagame 6 kiacca MPOUCXOIUT
3HAKOMCTBO C ITOHSATUEM IIPOLIECHTA.

Oco0eHHOCThIO N3YYEHHUS MOJIOKUTEIbHBIX U OTPUIIATEIbHBIX YHCEN SBISETCS TO, YTO OHU
TaK)K€ MOTYT paccMaTpUBaThCA B HECKOJIBKO 3TanoB. B 6 kiacce B Havane HM3y4EHHUS TEMBI
«[lonoxutenbHble W OTpHUIATENbHBIE YMCa» Bblaensercss nmoareMa «llenble umcia», B pamkax
KOTOPOM 3HAaKOMCTBO C OTPHULATEIbHBIMM YHCIAMM M JACUCTBUSIMM C IIOJOKHUTEIbHBIMH H
OTPHLIATEIbHBIMU YUCIIAMH IPOUCXOJUT Ha OCHOBE COJAEPKATEIBHOTO MOAX0Aa. DTO MO3BOJISIET HA
JOCTYITHOM YpPOBHE IO3HAKOMHTH OOYYAIOIIMXCS MPAKTHYECKU CO BCEMU OCHOBHBIMH TOHATHSIMU
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TEMbl, B TOM 4YHCI€ WU C MpaBWIaMH 3HAKOB IPU BBINOJHEHUH apU(PMETHUECKUX ACHCTBUH.
N3yueHne paunoHaIbHBIX YHCEN OYAET MPOJI0JDKEHO B Kypce anreOpsl 7 Kiacca.

IIpu 06ydeHun peleHno TEKCTOBBIX 331a4 B 5-6 Kjlaccax MCHOJIb3YIOTCS apudmMeTnueckue
npuémsbl pemieHus. [Ipu oTpaboTKe BHIYMCIMTENBHBIX HABBIKOB B 5-6 KilaccaxX paccMaTpHBAIOTCS
TEKCTOBbIE 3aJ]auyl CIEAYIOIIMX BUJOB: 337yl Ha JIBUKEHUE, HA YacTH, Ha MOKYNKH, Ha padoTy u
IPOM3BOIUTENILHOCTh, Ha MPOLEHTHI, HA OTHOIIEHUS ¥ mporopiuu. O0yJaronmecs 3HAKOMATCS C
npuéMaMM pelieHus 3a/1a4 nepedopoM BO3MOXKHBIX BapUaHTOB, yyaTcs paboTaTh ¢ MH(pOpMaLMeEH,
NPEJCTaBICHHOM B (hopMe TaOIIUIl MITH THATPaMM.

B mporpamme yueOHoro kypca «MaTemaTtuka» NpPEAyCMOTPEHO (OPMHUPOBAHUE
IPOTIE/IEBTHUECKUX alreOpanyecKux MpeacTaBleHnd. bykBa Kak CHMBOJ HEKOTOpPOTO 4YHCIa B
3aBUCUMOCTH OT MaTeMaTH4YeCKOIo KOHTEKCTa BBOJUTCA IOCTENEHHO. bykBeHHas cHUMBOJMKA
MIMPOKO HCHOJB3YETCs MPEXK/IE BCErO I 3aIMCH OOIUX YTBEPKICHUH U MPEIIOKEHUH, popmyI,
B YaCTHOCTH JUIs1 BBIYUCIICHHSI FTEOMETPUUECKUX BEJIMUUH, B KAUECTBE «3aMECTUTENS) YUCIIA.

B mnporpamme yueGHOro kypca «MaTemaTuka» NpeACTaBICHA HArJIATHAs T€OMETPHS,
HalpaBlIeHHass Ha pPa3BUTHE OOPAa3HOTO MBILIUIEHUS, IPOCTPAHCTBEHHOIO BOOOpa)KeHH,
M300pa3UTEIbHBIX YMEHUN. DTO BaXKHBIN 3TAll B U3YYEHUU T'€OMETPUU, KOTOPBIN OCYILECTBISAETCS
Ha HarJIHO-IIPAKTUYECKOM YPOBHE, OMMPAETCs Ha HarlsAHOOOpa3HOe MBILUIEHHE 00yJaromuXcs.
bonbuias posib OTBOJUTCS IPAKTUYECKON AESITEIbHOCTH, OIBITY, SIKCIIEPUMEHTY, MOJIEIUPOBAHUIO.
OOyuaromiyecs 3HaKOMATCS ¢ TEOMETPUUYECKUMHU (PUTypaMu Ha IJIOCKOCTH M B IIPOCTPAHCTBE, C UX
NPOCTEHIIMMU KOH(UTYpanusMu, ydaTcs n300pakaTh X Ha HEJIMHOBAHHOM M KJIEeT4aToi Oymare,
paccMaTpUBAIOT MX MpocTeiiine cBoicTBa. B mpouecce n3ydyeHus HarisgHOW IreOMEeTpUU 3HAHMS,
MOJTy4YEeHHBIE 00YUJaIOIMIMMUCS Ha YPOBHE HAUYaIBHOTO OOIET0 00pa30BaHMs, CHCTEMATH3UPYIOTCS U
pacLIMpsIOTCS.

CornacHo yuyeOHOMY IIaHy B 5-6 Kiaccax H3y4yaeTcs WHTETPUPOBAHHBIM IMpeaMeT
«MatemaTuka», KOTOPbIH BKIIOYAaeT apU(PMETHUeCKUi Marepuaa U HarjsIHyl0 TE€OMEeTpHIo, a
TaKXe TPOIEIACBTUYECCKHE CBEICHUS W3 aureOpbl, 3JEMEHTHl JOTMKH M Hadaia OINHCATeIbHOU
CTaTUCTHKH.

OO1iee yncno 4acoB JUIsl U3yueHus: MatemaTuky, - 340 vacoB: B 5 kiacce - 170 yvacoB (5
9JacoB B Heel0), B 6 kiacce - 170 yacoB (5 yacoB B HEJEIIO).

Copaeprxanue o0yueHnus B S kJjacce

Hamypansuvie uucna u Hynb.

Harypanbnoe uncino. Pan HatypanbHbix yncen. HYucno 0. M300paxeHue HaTypaabHBIX YHCEl
TOYKaMH Ha KOOPJMHATHOMN (YUCIIOBOM) MPSIMOH.

[TosunmoHHas cucreMa cuuciaeHus. PuMckas Hymepanuss Kak IpPUMEp HENO3ULMOHHON
CHUCTEMBI CUHCIIEHUs. [leciTuyHas cucTeMa CUMCIICHHUS.

CpaBHEHUE HaTypallbHBIX YHCEJ, CPaBHEHUE HATYpaJbHbIX YHcen ¢ HylnéM. CrnocoObl
cpaBHeHUs. OKpyTJIeHHE HaTypalbHbBIX YUCEIL.

CrnoxeHue HaTypallbHBIX YHMCEIl, CBOMCTBO HYJI IPHU CIOXEHUH. BbluMTaHMe Kak JEHCTBHE,
o0paTHOE CIOXEHUI0. YMHO)XEHHE HaTypajbHBIX 4YHCEN, CBOWCTBA HYNIS U E€IUHUIBI TNpU
YMHOXEHUH. JleneHue Kak JAelcTBHe, OO0paTHOe YMHOXEHHIO0. KOMITOHEHTBI JEHCTBH, CBS3b
Mexny HumH. [IpoBepka pesynbrata apudmernueckoro aeiictsus. IlepemecturenbHoe u
COYETaTeIbHOE CBOWCTBA (3aKOHBI) CIOXEHHMS W YMHOXEHHS, paclpeieuTeIbHOe CBOMCTBO
(3aKOH) YMHOKEHUS.

Hcnonb3oBanue OykB A 00O3HAYEHMS HEU3BECTHOTO KOMIIOHEHTAa M 3allCU CBOWCTB
apuMeTUIECKUX JEeHCTBUM.

Jenurenu u KpaTHbIE 4YMCIIa, Pa3JIOKEHHE Ha MHOXUTeNu. [IpocTele M cocTaBHBIE 4HMCIa.
[Tpusnaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKOM.

CreneHsb ¢ HaTypaJIbHBIM [TOKA3aTEIEM. 3allMCh YUCIIAa B BUJE CYMMBI pa3psAHbIX CIaraeMblX.

UucioBoe BbIpaKE€HHE. DBpluncieHWe 3HAYEHHMM UYHCIOBBIX  BBIPAXKEHWM, TMOPSIOK
BBITNIOJIHEHUS IelcTBUI. Mcnoap30BaHue Ipy BBIYUCIEHUAX IEPEMECTUTEIBLHOTO U COUYETATEIBHOIO
CBOMWCTB (3aKOHOB) CJIO’KE€HUS M YMHOXKEHUS, paclpeIeIUTEIbHOTO CBOMCTBA YMHOXKECHMSL.
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/lpoou.
[TpencraBinenne o ApoOM Kak croco0e 3amucu YacTd BeluduHbL. OOBIKHOBEHHBIC IPOOH.

[TpaBunbHbIE U HenmpaBwibHbIE ApoOu. CMenaHHas IpoOb, MpPEeACTaBIEHUE CMEIIAaHHON IpoOu B
BUJC HEMPaBUIbHOW JpoOM W BBIIEICHHE IEJNIOM YacTH YHWClia W3 HENpaBHIBHOW Ipoou.
N3o0pakenune apoOel ToukaMu Ha 4UCIOBOW mpsmMoi. OCHOBHOE CBOMCTBO apoOu. CokpalleHue
npob6eii. [IpuBenenue apodbu k HOBOMY 3HaMeHaTen0. CpaBHeHHE APOOCH.

CrnoxeHue W BBIYMTAHUE ApoOei. YMHOXKEHHE M JCIICHHE apoOei, B3aWMHO-0OpaTHBIE
npodu. HaxoxaeHue yacTu 1esoro v 1ejioro Mo ero 4acTu.

Hecsatuunas 3anuch napoOeid. IlperncraBieHue AecATUYHOW IpoOUW B BUIE OOBIKHOBEHHOM.
N300pakeHre AECATUYHBIX ApOOEH TOYKaMH Ha YUCIOBOW mpsiMoil. CpaBHEHHE ECATUYHBIX
JpOOeH.

Apudmernueckne IEHCTBHS € AECATHUHBIMU Apo0sSMH. OKpYTIIeHHE JeCATUYHBIX APOOEH.

Pewenue mexcmogwix 3aoau.

Pemenne TEKCTOBBIX 3amad apupMETHYECKHM CIocoOOM. Perienue jormyeckux 3ajaad.
Pemenue 3amau nepeOopoM Bcex BO3MOXKHBIX BapuaHTOB. Vcrosib3oBaHuE NpU PELICHUU 3a7ay
TaOJINL ¥ CXEM.

Pemenne 3agad, comeprKallluX 3aBUCHUMOCTH, CBSI3BIBAIOIIME BEJIMYUHBL CKOPOCTb, BpEMS,
paccTosiHue, 1€Ha, KOJIMYECTBO, CTOMMOCTh. EAMHMIIBI H3MepeHus: Macchl, 00bEMa, LIEHBI,
paccTosiHusA, BPEMEHHU, CKOPOCTH. CBSA3b MEXy €IMHULIAMU U3MEPEHUS KaKJOU BETUUYHHBI.

Pemenne ocHOBHBIX 3a/1a4 Ha JPOOH.

[IpencraBiaeHue faHHBIX B BUJE TAOIULL, CTOJIOYATHIX AUArPaAMM.

Haznaonas ceomempus.

Harnsiiaele npencraBineHust o purypax Ha IUIOCKOCTH: TOYKa, MpsMasi, OTPE3OK, Jyd, yroi,
JIOMaHasi, MHOIOYI'OJIbHHK, OKPY)KHOCTb, Kpyr. Yrou. IIpsMoOH, OCTpbIN, TYNOH M pa3BEPHYTHIN
YTJIBL.

JlnnHa oTpeska, METpUUECKUE €AMHUIIBI ITTUHBL. J[JTMHA TOMaHOH, IEpUMETP

MHOT'OYTOJIbHUKA. MI3MepeHne n nocTpoeHue YIiloB ¢ IIOMOILBIO TPAaHCIIOPTHPA.

Harnsanuele npencraBieHuss o GuUrypax Ha IJIOCKOCTU: MHOTOYTOJIBHHK, NMPSMOYTOJIbHUK,
KBaJ[paT, TPEYTOJILHUK, O PaBEHCTBE (DUTYD.

N3o6paxenue ¢uryp, B ToM yucie Ha kierdaroi Oymare. IloctpoeHue xoHurypanuii us
qacTel MpsiMOM, OKPYKHOCTH Ha HETMHOBAHHOM M KieTdaToi Oymare. Mcmonb3oBaHHE CBOWCTB
CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBaJpaTa.

[Tnomane ODpsIMOYroJIbHUKAa M MHOTOYTOJIBHMKOB, COCTABJIEHHBIX M3 NPSAMOYTOJIbHUKOB, B
TOM uucie Guryp, n300pak€HHBIX Ha KieTyaTol Oymare. EnnHuUIIBI U3MEpeHus TUIOoLIaIu.

Harnsinuele  mpenacTtaBieHMss O MPOCTPAHCTBEHHBIX — (urypax:  NpsSMOYTOJIbHBIN
napajuienenunes, Kkyo, MHOrorpaHHuku. M3o0pakeHue npocTelimx MHOTOTpaHHUKOB. Pa3BEépTku
KyOa u mnapamnenenunena. Co3gaHue Mojenell MHOTOTPaHHUKOB (M3 OyMaru, INPOBOJIOKH,
IUTACTUJIMHA U APYTUX MAaTEPHAJIOB).

O06BEM psAMOYToIBHOIO Napaenenunena, kyoa. Enununs: namepenus o0bEma.

Conep:xkanue o0yueHnus B 6 kiacce

Hamypanvuoie uuca.

ApudmeTrnueckue JAEWCTBUS C MHOTO3HAYHBIMU HATypaJbHBIMU 4HcIaMH. YuCIOBBIE
BBIPQKEHUS, TMOPSAJOK NEHCTBUH, MCIONB30BaHME CKOOOK. Mcronb3oBaHME TpPU BBIYHCICHHSIX
MEPEMECTUTENIBHOTO U COUYETATEeNIbHOTO CBOMCTB CIIOKEHMSI M YMHOMKEHHUS, paclpeieuTeIbHOro
cBoiicTBa yMHOeHUA. OKpYIJIEHUE HATYPaJbHBIX YACEIN.

Jenutenu m KpaTHBIE YnCia, HAWOOJIBIINNA OOIINI JENUTeNlb M HaUMEHbIIIee 00Iee KpaTHOE.
JlenuMocTb cyMMBI U IpOU3BEIeHUS. JleJIeHre ¢ OCTaTKOM.

Jlpoou.

OObIKHOBEHHAs! JIpoOb, OCHOBHOE CBOWCTBO ApoOM, cokpaiieHue apoOeil. CpaBHeHue u
yrnopsiiounBaHue ApodOeil. Pemienue 3amad Ha HaxOXKIAEHHE YacTH OT LEJIOr0 M IEJIOT0 IO €ro
yacth. J[poOHOe umMcino Kak pe3ynpTar jaeieHus. [lperncraBieHue AECATHYHOW ApOOM B BHIE
OOBIKHOBEHHOM APOOHM W BO3MOXKHOCTD MPEJICTABIICHHUs] OOBIKHOBEHHOM APOOH B BUJE NECATUYHOM.
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Jecartuunble npoOu M MeTpuueckass cuctema Mep. ApudMeTnueckue IeHCTBHS U YUCIOBbIE
BBIPAKEHUS ¢ OOBIKHOBEHHBIMH H JCCATUYHBIMU APOOSMHU.

OtHomienue. [lenenme B 1maHHOM OTHomeHWW. Macmrad, mnponopuwus. I[IpuMeHnenue
IIPONOPLUI IIPYU PELLIEHUN 3a]1a4.

[TonsiTe mponeHTa. BplunciieHHnEe NMPOLIEHTa OT BEJIMYMHBI M BEIMYUHBI IO €€ IPOLCHTY.
BripakeHne NpOLEHTOB AECATHYHBIMU JpoOsiMu. Pemenue 3amay Ha mpoueHTH. BripaxeHnue
OTHOLICHHS BEJIMYMH B ITPOLIEHTAX.

Ilonoxcumensvuvie u ompuyamenvHnvie Hucaa.

[TonoxxurenpHble U OTpULATENbHBIE yncia. Llensle yncina. Monynps 4ncia, reoMeTpudecKkas
MHTEpIIpeTanuss MoAyis uucia. M3o0pakeHue uucesl Ha KOOPAMHATHOM npsiMoil. UmucioBble
npomexxyTku. CpaBHeHHe 4yHceld. ApUpMeTHdYecKHe JeHCTBUA €  IOJIOKUTEIbHBIMU U
OTPULATENIBHBIMH YUCIIAMHU.

[IpsimoyronbHas cucreMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHaTbel TOYKHM Ha INIOCKOCTH,
abcrucca u opauHara. [loctpoenue Touek u GUryp Ha KOOPAMHATHOMN IIIOCKOCTH.

bykeennvie eviparcenus.

[Tpumenenue OykB IJIsi 3allMCHM MaTEeMaTHMYECKUX BBIpaKEHUM U mpeuiokeHuil. CBoiicTBa
apupmMeTrueckux JeiicTBUi. BykBeHHbIE BBIPR)KEHUS U YUCIIOBBIE IOJCTAHOBKU. ByKBEeHHBIE
paBEeHCTBA, HAXOXKJICHHE HEU3BECTHOTO KOMITIOHEHTA. POpMyIIbl, (GOPMYITBI IEPUMETPa U TUIOIIAN
OpsSMOYTOJIbHUKA, KBajpaTa, 00bEMa napajienenunena u Kyoa.

Pewenue mexcmogwix 3aoau.

Pemenue TEeKCTOBBIX 3agad apU(pMETHYECKUM crocoboM. Pemienue jporuuyeckux 3ajaad.
Pemenue 3a1au nepe6OpoM Bcex BOSMOMXKHBIX BApUAHTOB.

Pemenne 3agad, copepKallux 3aBUCHUMOCTH, CBS3BIBAIOLIMX BEIMYMHBL: CKOPOCTb, BpeMH,
paccrosiHMe, II€HA, KOJHMYECTBO, CTOMMOCTH, MPOU3BOIUTEIBLHOCTh, BpeMs, OO0BEM paboTHI.
EnvHMIBI M3MEPEHMs: MAacChl, CTOMMOCTH, PAaCCTOSIHMS, BPEMEHH, CKOPOCTH. CBS3b MEXAY
€AMHMIIAMU U3MEPEHUS KaX101 BEJINYNHBI.

Pemenue 3aga4, CBA3aHHBIX C OTHOIIEHHUEM, NTPONOPLMOHAIBHOCTBIO BEJINYMH, IPOLIEHTAMY;
pelIeHre OCHOBHBIX 3aJ1a4 Ha ApoOu U MPOIEHTHI.

OneHka M TpPUKHIKA, OKpyrjieHue pesynbrata. CocTaBieHHE OYKBEHHBIX BBIPAKEHMH IO
YCIIOBHIO 33]1a4H.

[IpencraBiaeHre JaHHBIX € MOMOIIbIO TabauI U nuarpamMM. CrosGuaTele JuarpaMMBbl: YTCHHUE
U rioctpoeHue. YTeHne KpyroBbIX AHarpaMM.

Hacnaonan zeomempus.

Harnsanuele npeacrasinenus o gurypax Ha IUIOCKOCTH: TOYKa, MpsMasi, OTPE30K, JIyd, yro,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIBHUK, OKPYKHOCTD, KPYT.

B3aumHoe pacrnonokeHue JByX HOpSIMBIX Ha IUIOCKOCTH, TMapajjieNibHbIE MpsMBbIE,
NEPIEHIUKYIIApHBIE NpsiMble. M3MepeHue pacCTOSHUM: MEXAy [IBYyMS TOYKaMH, OT TOUYKH J0
NpsIMOM, JIMHA MaplUIpyTa Ha KBaJIpaTHOM CETKe.

W3MmepeHne M TNOCTPOEHUE YIVIOB C IOMOUIBIO TPAaHCIOPTHpA. Buabl TpeyroJbHHUKOB:
OCTPOYTOJIbHBIN,  MPSIMOYTOJIbHBIN,  TYMOYrOJbHBIM, paBHOOEIPEHHbIN, PaBHOCTOPOHHUU.
YeTbIpEXYroabHUK, NPUMEPBl YETBIPEXYTOJbHUKOB. lIpAMOYrolpHUK, KBajapaT: HCIOJIb30BaHHUE
CBOMCTB CTOpOH, yIjoB, AuaroHaineil. M3o0paxeHne reomerpuueckux (GuUryp Ha HEITMHOBAHHOMN
Oymare ¢ WUCIOJb30BaHUEM IUPKYJs, JTUHEWKH, YrojbHHKaA, TpaHcropTupa. [locTpoenus Ha
KJIeT4aTou Oymare.

[Tlepumerp mHOroyronbuuka. [loHsTne ruiomanu (uUrypbl, €AMHUALBI U3MEPEHUS IUIOIIA/IH.
[Tpubmmk€HHOE U3MepeHue IoIaau GUryp, B TOM 4ucie Ha KBaJapaTHOU cerke. [Ipubmmxénnoe
W3MEpPEHUE JUIMHBI OKPY>KHOCTH, IIJIOLIAIN KpyTa.

CumMmMeTpus: IIeHTpallbHasA, OCeBas U 3epKajbHasi CAMMETPHH.

[TocTpoeHne cUMMETPUYHBIX (PUTYD.

Harnsigaele mpencTaBieHusl O IPOCTPAaHCTBEHHBIX (UTypax: mapajuiesnenunen, Kyo, npusma,
nupamMuia, KOHyC, HWIMHAP, map u cdepa. M3o0paxkeHne nmpocTpaHCcTBEHHBIX ¢Guryp. ITpumepst
pa3BEPTOK MHOTOTPAHHUKOB, IMIMHIpPA U KoHyca. Co3aaHue Mozene MpoCTPaHCTBEHHBIX QUTYp
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(13 Oymaru, IpOBOJIOKH, TUTACTUJIMHA U JPYTHUX MAaTEPHAJIOB).

[TonsiTrie 00bEMa, eMUHUIIBI H3MEepeHUs: 00béMa. OOBEM MPSIMOYTOILHOTO MapauIeIeuIe/a,
KyoOa.

IIpenmeTHble pe3yJIbTaThl 0CBOCHHS MPOrPAMMBbI YU4eOHOI0 Kypca K KOHIY 00y4eHHUs1
B 5 Ki1acce

Yucna u evluucnenun

[TonnMath ¥ IPaBUIBLHO YIOTPEOIATH TEPMUHBI, CBA3aHHBIE C HATYPaIbHBIMU

YHCIIaMU, OOBIKHOBEHHBIMH U JCCITUYHBIMU JPOOSIMH.

CpaBHMBaTh U YINOPSJAOYMBATH HATYPAJbHBIE YKCIIA, CPABHUBATh B IMPOCTEUIINX CIIy4asx
OOBIKHOBEHHBIE IPOOH, AECATHUHBIC IPOOH.

COOTHOCHUTH TOUKY Ha KOOPAMHATHOM (YUCIIOBOM) MPSAMOM C COOTBETCTBYIOIIUM € YHUCIIOM U
n300paxkaTh HATYpaJIbHBIC YMCIIA TOYKAMU Ha KOOPJAMHATHOU (YMCIIOBOM) HMPSIMOM.

Bemonuate apudmMernyeckue OEHCTBUS C HATypalbHBIMU UYHCIAMH, C OOBIKHOBEHHBIMHU
IpoOsSMHU B IPOCTEHIINX CITydasx.

BbINONHATE TPOBEPKY, TPUKUIKY PE3YJIbTATA BHIYUCICHUH.

OxpyrisTh HaTypajabHbIE YHUCIIA.

Pewenue mexcmogwix 3aoau.

Pemate TekcToBhle 3amauu apuMeTHUECKUM CHocoOOM M C MOMOIIBIO OPraHM30BaHHOTO
KOHEYHOT 0 Tiepebopa BceX BOZMOKHBIX BAPUAHTOB.

Pemats 3amaum, copepkaiiue 3aBUCMMOCTH, CBS3BIBAIOLIUE BEJIMYMHBI: CKOPOCTb, BpeMS,
paccTosiHuE, 1IeHa, KOJIMYECTBO, CTOUMOCTb.

Hcronp30BaTh KpaTKUe 3alKCH, CXEMBI, TA0JIUIBI, 0003HAYCHUS TIPU PEIICHUH 33/1a4.

[lonb30BaTbCsl OCHOBHBIMU €IMHHUIIAMU W3MEPEHHUS: LIEHbI, MAcChl, PacCTOSIHUS, BPEMEHH,
CKOPOCTH, BbIPa)KaTh OJITHU €IMHULIbI BEIMYUHBI UEPE3 APYyTHE.

W3Bnekarb, aHaIM3UpPOBaTh, OLIEHWBATh WH(GOpPMAIMIO, MPEJICTaBICHHYIO B Taliuie, Ha
CTOJI0UYATON AMAarpaMMe, MHTEPIPETUPOBATh MPEACTABIECHHBIE TaHHbIE, UCIOIb30BaTh JaHHBIE NIPU
pelIeHnu 3a1ay.

Haznaonan zeomempus.

[lonb30BaTbCcsl TE€OMETPUYECKMMHU TMOHATUSMHU: TOYKa, NpsiMas, OTPE30K, Jyd, Yrodi,
MHOTOYT'OJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBoauTE TpUMEpHl OOBEKTOB OKPYKAIOLIETO MHUPA, UMEIOMHMX (OpMy H3yYEHHBIX
FEOMETPUUECKUX QUryp.

Hcnonb3oBaTh  TEPMUHOJIOTHIO, CBSI3aHHYKO C  yIJIaMUA:  BEpUIMHA, CTOpPOHA; C
MHOTOYIOJIbHUKaMHU: YroJjl, BEpPIIMHA, CTOPOHA, JUAroHallb, C OKPYKHOCTHIO: pajguyc, IUaMmeTp,
LIEHT.

N300paxaTh N3y4eHHbIE reoMeTprueckue GUrypbl Ha HEJIMHOBAHHOM U KieTyaToi Oymare c
MOMOILBIO IUPKYJISA U TUHEHKH.

HaxoauTh 1UIMHBI OTPE3KOB HEMOCPECTBEHHBIM U3MEPEHUEM C MTOMOILIBIO TUHEHKHU, CTPOUTh
OTPE3KHU 33/IaHHOM JUIMHBI; CTPOUTH OKPY>KHOCTb 33IaHHOTO pajinyca.

Hcnonp30BaTh CBOWMCTBA CTOPOH M YIJIOB MPSIMOYTOJbHHKA, KBajpaTa Il UX MOCTPOEHUS,
BBIYMCIICHUS TUIOIIAIM U TIEpUMETpa.

Bbruucnsate nepumeTrp M IUIONIA/b KBajparta, MPsSMOYTOJbHHKA, (PUTYp, COCTABIEHHBIX W3
MPSIMOYTOJILHUKOB, B TOM YHcCIie (PUTYD, N300pKEHHBIX Ha KJIeT4yaTol Oymare.

[Tonb30BaTbCs OCHOBHBIMM METPUYECKHUMH €IUHUIAMH HM3MEPEHHUs JUIMHBI, IJIOLIA/IH;
BBIPAXKATh OJHU €AVHUIIBI BEIMYUHBI U€pe3 IpYTrHe.

Pacno3naBaTh napamienenumnes, Ky0, HCIOIb30BaTh TEPMUHOJIOTHIO: BEpUIMHA, peOpo, TpaHb,
U3MEpEHUS, HAXOIUTh U3MEPEHUs NapajuieNienumneaa, Kyoa.

Bbruncnsate 00b€M KyOa, mapajuiefienunena Mo 3aJaHHbIM H3MEpPEHUsIM, I0JIb30BaThCs
€IMHUIIAMU U3MEPEeHus 00bEMa.

Pemath HecjoXHBIE 3a/adll HA H3MEpPEHHE TE€OMETPUYECKUX BEJIMYUH B MPAKTHUECKUX
CUTYaIUsX.

IIpenmeTHbIe pe3yabTAaThl 0CBOCHHUS MPOrPAMMBbI Y4eOHOI0 Kypca K KOHILY 00yuyeHHs B



6 xnacce.

Yucna u éviuucnenus.

3HaTh U MOHUMAaTh TEPMHUHBI, CBSI3aHHBIE C PA3IUYHBIMU BUJAMH 4YMCENT M CHOCO0aMU HX
3aIMCH, IEPEXOIUTH (€CTH STO BO3MOXKHO) OT OJHOM (HOPMBI 3aITUCH YKCIa K IPYTOi.

CpaBHUBaTh M YIOPSJIOYMBATH IIEJIbIE YHCIA, OOBIKHOBEHHBIE U JECATHYHBIE ApoOH,
CpaBHMBATh YUCJIA OJTHOTO U Pa3HbIX 3HAKOB.

BbimonHsaTe, couyeTas ycTHble M NHCbMEHHbIE HPHUEMBI, apudMeThdecKkue ACHCTBUS C
HAaTypaIbHBIMH M  I[EJIBIMH  YHCIaMH, OOBIKHOBEHHBIMH M  JECATHYHBIMU  JpoOsMH,
MOJIOKUTENBHBIMHA U OTPULIATEIIbHBIMU YU CIIAMH.

BbluncnaTe 3Ha4eHMsI YMCIIOBBIX BBIPRXKEHUMH, BBIIIOJIHATH IPUKHUJIKY M OLEHKY pe3yJbTaTa
BBIUMCJICHUM, BBIMOJHATH MPEOOpa3OBaHUS YMCIOBBIX BBIPAXEHUI Ha OCHOBE CBOMCTB
apuMeTHUECKUX ICHCTBUH.

COOTHOCUTH TOYKY Ha KOOPJMHATHOM TMPSAMOW C COOTBETCTBYIOIIMM €U YHUCIOM U
n300paxkaTh YMCIIa TOUKAMH Ha KOOPAMHATHOM MPSAMOi, HAXOIUTh MOIYJIb YHCIA.

COOTHOCUTH TOUYKH B MPAMOYTOJIbHOM CUCTEME KOOPAMHAT C KOOPAUHATAMU 3TOU TOUKHU.

OKpyrIsTh LIEeTble Yucia U IeCATUYHbIE IPO0H, HAXOAUTh IPUOIMKEHUS YUCE.

Yucnoevle u 0yKeeHHbIE BLIPAINCEHUSL.

[Tonumath U ynoTpeOJsATh TEPMHUHBI, CBA3aHHBIE C 3alIMCBIO CTENEHM 4YMCIIA, HAXOIUTh
KBaJIpaT U KyO YUCIIa, BEIYMCIATH 3HAUECHHUS YHCIOBBIX BBIPAXKECHUMN, COJIEPKAINX CTETICHHU.

[Tonb30BaThcs MpU3HAKAMM JAEITUMOCTH, PAcKJaJblBaTh HATypalbHbIE YHUCJIa HAa TPOCTbIE
MHOHUTEIH.

[Tonb30BaThcs MacITaboOM, COCTABIATh IPONOPLUU U OTHOLLIEHUS.

Hcnonp3oBaTh OYKBBI Jisi 0003HAUEHHUs YHCEN MPH 3alHCH MAaTeMaTUYECKUX BBIPAKEHUH,
COCTaBIJIATh OyKBEHHBIC BBIPAKEHUS U (OPMYIIbI, HAXOIUTHh 3HAUYECHUS OYKBEHHBIX BBIPAKCHUH,
OCYIIECTBIISIs1 HEOOXOIUMBIE MTOJICTAHOBKHU U MpeoOpa3oBaHUsl.

Haxonuth HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Pewenue mexcmoswvix 3aoau.

Pemrate MHOTOIIIarOBBIE TEKCTOBBIC 3314l apU(PMETHUUECKUM CIIOCOOOM.

Pemarp 3anaum, cBs3aHHBIE C OTHOLLEHUEM, NTPONIOPLHOHAIBHOCTBIO BEIMUUH, NIPOLIEHTAMU,
pemaTh TpY OCHOBHBIE 33/1a4U Ha JPOOH U MPOLIEHTHI.

Pemarp 3amaum, conxepkalue 3aBUCUMOCTH, CBSI3BIBAIOLINE BEIWYMHBI. CKOPOCTb, BpEMH,
paccTosiHue, 1€Ha, KOJIMYECTBO, CTOMMOCTB, IPOU3BOJIUTEIBHOCTb, BpeMs, 00bEMa pabOTHI,
UCTIONB3Ysl apupMeTUYeCKre NeHCTBUS, OLIEHKY, IPUKUIKY, [T0JIb30BaThC €AMHUIIAMH U3MEPEHUs
COOTBETCTBYIOIINUX BEJIUYUH.

CocTtaBisaTh OYKBEHHBIE BBIPRKEHUS 110 YCIIOBHUIO 33/1a4H.

W3Bnekate unH(pOpMaIMIO, MPEACTABICHHYIO B Ta0nHIaX, Ha JUHEHHOW, CTONOYATON WIH
KpYroBOW JMarpaMmax, MHTE€pPIPETUPOBATh IIPEICTABICHHbBIE JAHHBIE, UCIIOIb30BaTh AAHHBIE MPU
peLIeHNH 3a]1a4.

[TpencraBasaTs nHGOPMALHIO C TOMOIIBIO TAOIUIL, TUHEHHOM U CTOJIOUATON AUArpaMM.

Hacnaonan ceomempus.

[IpuBoANTE TpUMEPHl OOBEKTOB OKPYXKAIOIIETO MHpPa, HMEOUMX (OpPMY H3YUEHHBIX
F€OMETPUUECKUX IUIOCKMX M IMPOCTPAHCTBEHHBIX (UTYp, NPUMEPhl PaBHBIX U CHUMMETPHUYHBIX
buryp.

N300paxaTh ¢ MOMOIIBIO LUPKYJIS, TUHEHKH, TPAHCTIOPTHPA HA HEJIMHOBAHHOW M KJIETYATOMN
Oymare U3y4eHHbIE IUIOCKUE TreoMeTprudeckue GUrypsl 1 KOHPUTypaluu, CHMMETPUYHbIE (DUTYPBI.

[Tonb30BaThCA T€OMETPUYECKUMU TOHATUSMU: PABEHCTBO (UTYpP, CUMMETPHUS, UCIIOIb30BaTh
TEPMHHOJIOTHIO, CBSI3aHHYIO C CHMMETPUEN: OCb CHMMETPHUH, LIEHTP CUMMETPHH.

HaxoauTh BeIMYMHBI YIJIOB HM3MEPEHHEM C TIOMOIIBIO TPAHCIOPTUPA, CTPOUTH YIJIbI
3a/laHHOM BEJIMYUHBI, [T0JIB30BATHCA MPU PEIICHUU 3a]a4 rpajlyCHOH MEpPOH YIJIOB, pacliO3HaBaTh
Ha 4epTekKax OCTPBIN, MPSIMOM, pa3BEPHYTHIN U TYIIOW YTJIbI.

BoluncnaTe IIMHY JIOMaHOW, INEPUMETP MHOTOYTOJIBHMKA, I10JIb30BAThCA €IMHULIAMU
W3MEPEHHUS IJIMHBI, BBIpaXKaTh OJTHA €IUHULIBI U3MEPEHUS JUIMHBI YEPE3 APYyTHE.
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Haxonute, ncnonb3ys 4epTEXHbIC MHCTPYMEHTBI, PACCTOSHHS: MEXIy IBYMs TOYKaMH, OT
TOYKH JI0 NIPSIMOM, JUIMHY IIyTH HA KBaJPAaTHOM CETKE.

Bbruucnate miomaas GuUryp, cocTaBiaeHHbIX U3 MPSIMOYTOJIbHUKOB, UCIIOJIb30BaTh pa3OueHue
Ha OPSAMOYTOJIBHUKH, Ha paBHbIC (UTYpHI, IOCTpaMBaHUE TO MPSMOYTOJbHHUKA, IOJIH30BATHCS
OCHOBHBIMHM €IMHUIIAMUA HM3MEPEHMs IUIOLIA/1U, BbIpakaTh OJHHU €AMHUIBI M3MEPEHUs IUIOLaIu
qyepes Jpyrue.

Pacnio3HaBaTh Ha MOJENAX M H300paKEHUSAX MUPaMUAY, KOHYC, LWJIMHIAP, HUCHOJIb30BAThH
TEPMUHOJIOTHIO: BEpIINHA, peOpo, rpaHb, OCHOBAHHE, Pa3BEPTKA.

N300pakaTh Ha Kj1eT4aTol Oymare npsMOYToJIbHbINA apaielenunes.

Boraucnare 00bEM IPSAMOYTONBHOTO TapajieNienunena, Kyda, MoJb30BaThCs OCHOBHBIMHU
€IMHULIAMU U3MepeHus 00béMa;

Pemate HecnoxkHblE 3a7aud Ha HAXO0XJIEHUE T'€OMETPUYECKUX BEJIWYMH B IPAKTUUYECKHUX
CUTYalMsIX.

2.1.4.2. Pabouasi nporpaMmma y4ye0HOro Kypca «Ajaredpa» B 7-9 kiaccax (nagee
COOTBETCTBEHHO - IPOrpaMMa y4e0HOro Kypca «AJireopa», yaeOHbIi Kypc).

IHosicHuTeBbHAA 3aNIMCKA.

Anrebpa sBiseTCs OOHMM H3 OINOPHBIX KypCOB OCHOBHOIO 0OILIero oOpa3oBaHUsA: OHA
oOecrieunBaeT U3y4yeHUE APYTUX AUCLUIUIMH, KaK €CTECTBEHHOHAYYHOI'O, TaK U T'yMaHUTapHOI'O
IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO Ui MPOAOIDKEHUsS O0Opa3oBaHUS U B MOBCETHEBHOM >KHU3HH.
PasButne y oOydaoomMXCsi HAy4yHBIX HPEACTABICHUNH O TMPOUCXOXKJIEHUU U CYIIHOCTH
asreOpanyeckux abCcTpakuuii, cnocobe OTpakeHUsl MaTeMaTUYeCKON HayKOH sIBIICHUM U IPOLIECCOB
B NpPUPOJE U OOILIECTBE, POJIM MATEMaTHYECKOIO MOJEIMPOBAHHUS B HAYYHOM IIO3HAHUU U B
IPaKTUKE CHOCOOCTBYeT (DOPMUPOBAHMIO HAYYHOTO MHPOBO33PEHMS U KAyeCTB MBIIUICHUS,
HEOOXOJMMBIX Ui aJanTalid B COBpeMeHHOM mnudpoBoMm oOmiectBe. M3yuenwe anreOpbl
o0ecrieynBaeT pa3BUTUE yYMEHHUs HAOI0AAaTh, CPaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHUYHOCTH MBIIUIEHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBaTH CBOM JICHCTBUSL U
BBIBOJIbI, (OpMYIHpOBaTh yTBepxkAeHus. OcBoeHHe Kypca anreOpbl oOecreuuBaeT pa3BUTHE
JIOTUYECKOT0 MBIIUIEHUSI OOYYaloIIMUXCS: OHU HCHOJB3YIOT JEAYKTUBHBIE W WHIYKTHBHbBIE
paccyxaeHus, o000IIeHne U KOHKPeTU3aluio, abcTparupoBanue u a"aigoruto. O0ydyeHnue anredpe
IpeJroiaracT 3HauYUTENbHbBIA O0BEM CAMOCTOATEIBHOM NEATENBHOCTH O0YYarolMXcs, MO3TOMY
CaMOCTOSITENIbHOE PELICHUE 3314 SIBIISIETCS peaau3aliell AeaTeIbHOCTHOTO MPUHIUIA 00yUeHHs.

B ctpykType nporpammsl yueOHOTO Kypca «Anredpay Juisi OCHOBHOTO 0011ero o0pa3oBaHus
OCHOBHOE MECTO 3aHHUMAIOT COJEp)KaTelbHO-METOANYECKHE JUHUM: «YHucina U BBIYUCICHU,
«AnreOpanueckue BBIpAXKEHUA», «YpaBHEHHMs M HepaBeHCTBa», «DyHkuuu». Kaxnas uz atux
coJiepKaTeIbHO-METOJUUECKUX JIMHUM pa3BUBaeTCs Ha MPOTSDKEHUM TPEX JIeT M3YYeHUs Kypca,
B3aMMOJICHCTBYSl C JIPYrUMHU €ro JUHUSAMH. B xone u3yueHus y4eOHOro Kypca OOydaroummcs
HNPUXOJUTCS JIOTMYECKH pacCyXJaTh, UCIOIb30BATh TEOPETUKO-MHOXKECTBEHHBIH sI3bIK. B cBsA3M ¢
3TUM B MporpaMMy ydeOHOro Kkypca «Airedpa» BKIIOUYEHbl HEKOTOpPbIE OCHOBBI JIOTHUKH,
IpeJICTaBICHHbIE BO BCEX OCHOBHBIX pa3jieiax MaTeMaTHyecKoro o0pa3oBaHUs U CIIOCOOCTBYIONINE
OBJIAJICHUIO 00YYaIOIIMMHUCS OCHOB YHUBEPCAJILHOTO MaTeMaTHUeCKOTo si3bIka. CoaepKaTesIbHON U
CTPYKTYPHOM OCOOEHHOCTBhIO y4eOHOro Kypca «Amredpay» sBISETCS €ro HHTErpUPOBAHHBIN
XapakTep.

Copnepxanue TMHUN «YHCa U BBIYUCICHUS CIYKUT OCHOBOM Ul JalbHEHIIEro U3y4eHus
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO y OOYUYaIOIIUXCS JJOTHUYECKOTO MBIIUIEHUS, (POPMUPOBAHUIO
YMEHHUSl TI0JIb30BaThCSl aJIrOPUTMAMHU, a TaKKe INPUOOPETEHUIO MPAKTUYECKHX HABBIKOB,
HEOOXOIUMBIX JI IMOBCEIHEBHOM U3HU. Pa3BUTHE MOHATHS O YHUCIIE HAa YpPOBHE OCHOBHOI'O
o011ero o0pa3oBaHus CBSI3aHO C PAllMOHAIIBHBIMU M UPPALMOHAIBHBIMU YHCIaMU, (POPMHUPOBAHUEM
IIPEACTABICHUN O NEHCTBUTEIBHOM 4MCIIE. 3aBEPIICHHE OCBOCHUS YUCIIOBOW JMHUM OTHECEHO K
cpenHeMy 001IeMy 00pa3oBaHUIO.

CopepxaHue AByX anreOpanyeckux JUHUH - «Airedpanyeckue BhIPAKEHUD U «Y paBHEHUS
U HEPaBEHCTBa» CHOCOOCTBYET (OPMHUPOBAHMIO Yy OOYHYAIOUIMXCS MATEeMaTHYECKOro armapara,
HEOOXOAMMOro Ul pelleHus 3a7ady MaTeMaTHUKH, CMEXHBIX [pPEIMETOB U IPaKTUKO-
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OPUEHTHPOBAaHHBIX 3amad. Ha ypoBHe OCHOBHOTO o0OImIero oOpa3oBaHHsS YYEOHBIM MaTepHal
CPYIIUPYETCST BOKPYT  pPAllMOHAIBHBIX  BBIpaXEHUU. AJrebpa JEMOHCTPUPYET 3HAUYCHHE
MaTE€MaTUKU KaK s3bIKa JJI1 IOCTPOCHUS MAaTEMaTHYECKUX MOJEJNEH, ONUCAHMS IPOLECCOB HU
SBIICHUN peanbHOro Mupa. B 3amaum oOydeHust anreOpe BXOIAT TaKKe NalibHEHIIee pa3BUTHE
AITOPUTMUYECKOTO MBILUICHUSI, HEOOXOAUMOI0, B YaCTHOCTH, JJIsi OCBOCHHS Kypca HH(GOPMaTUKH,
U OBJIAJICHUE HAaBBIKAMHU JIEAYKTUBHBIX paccyxnaeHuil. I[IpeoOpa3zoBaHue CHUMBOJBHBIX (hopMm
CIOCOOCTBYET Pa3BUTHIO BOOOPaXKEHHs, CIIOCOOHOCTEN K MaTEMaTHUYeCKOMY TBOPUECTBY.

Conmepxanvie  (yHKIMOHATIBHO-TpAQUUECKOW  JMHUM  HALEJICHO Ha  MOJy4YCHHE
00y4JaromuMuUCs 3HaHUN 0 (QYHKIMIX KaK BaKHEHIIeH MaTeMaTHUYecKO MOJENU sl ONUCAHUS U
UCCIICIOBAaHMUS Pa3HOOOpa3HBIX TPOLIECCOB U SABICHHWH B mpupone u obuiectBe. M3yuenue
MaTepuana CIOCOOCTBYET pa3BUTHIO Yy OOYYarOIIMXCS YMEHHS HCIONb30BaTh pa3IUYHbIE
BBIPA3UTEILHBIC CPEJICTBA SI3bIKA MATEMATUKH - CIIOBECHBIC, CHMBOJIMUECKHE, TpaUICCKUE, BHOCUT
BKJIaJ, B (OpPMUPOBAHME TPEJCTABICHUNH O pOJIM MAaTeMaTUKU B Pa3BUTHH LUBWIM3ALUU U
KYJIbTYPBI.

CornacHo yyebHOMY MiaHy B 7-9 kjaccax uzydaercst yueOHbIH Kypc «Auredpay, KOTOpbIi
BKJIIOUAET  CJIEAYIOIIME OCHOBHBIE  pa3ienbl  coaepkaHus: «Uucina W BBIUKCICHUS,
«AnreOpanyecKkue BhIpaKEHUN», «Y paBHEHUS U HEPABEHCTBAY, «DyHKIIUNY.

OO01mee 9uciIo 9acoB I M3y4YeHHUsS ydeOHOro Kypca «Anredpay», - 306 gacos: B 7 kiacce -
102 4gaca (3 yaca B Hemeno), B 8 kimacce - 102 vaca (3 yaca B Hemeno), B 9 kimacce - 102 gaca (3
gyaca B HEJICIIO).

Conep:xxanue 00y4yeHusi B 7 Kiacce

Yucna u éviuucnenus.

Jpobu 0ObIKHOBEHHBIE U JECSITHYHBIC, TIEPEX0Jl OT OJHOU (HOPMBI 3amucu Apodel K APYyrou.
[TonsiTe palMOHANBHOTO 4YMCIA, 3alKUCh, CPABHEHHUE, YIOPSAJIOUYMBAHHWE PALMOHAIBHBIX YHCEIL.
ApudmeTrndeckue NEHCTBUS ¢ palliOHaIbHBIMU YKciaamMu. PelieHue 3ai1ay U3 peaabHOUM MPaKTUKU
Ha YacTH, Ha JPOOH.

Crenenb ¢ HaTypallbHBIM TIOKa3aTeleM: OMpeleleHHe, MpeoO0pa3oBaHME BBIPAKEHUN Ha
OCHOBE OIpEeNIeHus, 3annuch 0oapmMX 4ucen. [IporeHTsl, 3anuch NpOLEHTOB B BUAE IpOOH U
IpoOu B BHJIE MPOLIEHTOB. Tpu OCHOBHBIE 33aJa4ll Ha MPOIEHTHI, PEIIeHHEe 3a/ad U3 pearbHOU
MPaKTUKH.

[IpuMeHeHre MPU3HAKOB JAEIMMOCTH, PA3JI0KEHUE HA MHOKUTENIN HaTyPAJbHbBIX YHCET.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHasi MPONOPLMOHATBHOCTH.

Anzebpauueckue evipasricenust.

IlepemeHHbIE, YHMCIIOBOE 3HAYEHHUE BBIPAXKEHHUS C MNEpeMEHHOW. JlomycTHMble 3HAYECHHS
nepeMeHHbIX. [IpencTraBneHne 3aBUCUMOCTH MEXKy BEIUYUHAMH B Bue (Gopmysbl. Berancnenus
no ¢opmynam. IlpeobpazoBaHue OYKBEHHBIX BBIPAXKEHHUH, TOXKJIECTBEHHO PaBHbIE BBIPAKECHUS,
mpaBuiia peoOpa3oBaHusi CyMM W TPOU3BENECHUH, MpaBuiIa PACKPHITUS CKOOOK U MpPUBEICHUS
MOJAOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM MOKa3aTEIEM.

OpHounenbl U MHorowieHbl. CreneHb MHorouwieHa. CioXeHHe, BBIYMTAHHE, YMHOXXEHUE
MHOTrowieHoB. DopmyIbl COKpamEHHOTO YMHOKEHHUsS: KBaJpaT CyYMMBbI U KBaApaT pPa3HOCTHU.
®opmylia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOKHUTEIIH.

Ypasnenus u nepasencmea.

VYpaBHeHHe, KOpeHb YpaBHEHHMs, IpaBWiia MpeoOpa3oBaHUs YpaBHEHUS, PABHOCUIBHOCTh
YpaBHEHUM.

JIuneliHOE ypaBHEHHME C OJJHOW MEPEMEHHOM, YUCIIO KOPHEN JIMHEWHOTO YPABHEHUS, pELICHUE
JTUHENHBIX ypaBHeHUN. CocTaBlieHHE YpaBHEHUH MO YCIOBUIO 3a7aud. PellieHrne TeKCTOBBIX 3a/1a4 ¢
MTOMOUIBIO YPABHEHU.

JluneitHOE ypaBHEHHE C JBYMs TepeMeHHbIMH U ero rpaduk. Cucrema ABYX ITHHEHHBIX
YpaBHEHUW C JBYyMS TIEpEMEHHBIMHU. PereHue CUCTeM ypaBHEHHI CHOCOOOM TIOJICTAaHOBKH.
[Ipumepsl penieHus: TEKCTOBBIX 3aa4 C TOMOIIbIO CUCTEM YpaBHEHUH.

Dyukyuu.
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Koopaunara Touku Ha npsiMoi. YncoBbIE TPOMEXKYTKH. PaccTossHrEe MEX Ty IBYMSI TOUKaMH
KOOPJHMHATHOM IIPSIMOM.

[TpsamoyronbHas cucrema koopauHaT, ocu Ox u Oy. Abcuucca W OpauHaTa TOYKH Ha
KoopauHaTHON miockoctu. Ilpumepsr rpadukoB, 3amaHHbIX (Qopmynamu. YreHue rpadukoB
peanbHbIX 3aBucuMocTel. [lonsarue Gynkuu. ['paduk dynknun. CBoicTBa

bynkumii. Jluneitnas Gpynkuus, e€ rpaduk. ['padux pynkuun Y~\\. I'padudeckoe pemienne
JIMHEWHBIX YPaBHEHUHN U CUCTEM JIMHEHHBIX YPaBHEHHUM.

Conep:xanue o0yuyeHnus B 8 kiacce

Yucna u eviuucnenus.

KBagpatuelii kopep u3 uymcna. [lonarue 00 wuppanuoHanbHOM uwmcie. JlecsTHUHbIE
npUOJIMKEHNsT UppPAlMOHAIBHBIX yMcen. CBoHcTBa apu(METHUECKUX KBAJPaTHBIX KOPHEH U MX
NpUMEHEHHE K TPe00Pa30BaHUIO YUCIIOBBIX BBIPAKECHUHN M BHIYMCICHUSM. JleiCTBUTENbHBIC YUCIIA.

Crenens ¢ 1enbIM okasaresnaeM U e€ cBoiictsa. CTaHIapTHas 3alKCh YHUCIIA.

Anzebpauueckue 6vlpaddcenus.

KBaznpaTHblil TpEXUIICH, Pa310KEHUE KBAAPATHOIO TPEXWIEHA HA MHOXKHUTEIH.

Anrebpanueckas ApoOb. OCHOBHOE CBOMCTBO anredpamueckoir apobu. Croxenue,
BbIUUTAHUE, YMHOXEHHUE, JAeJeHHue anreOpanyeckux ApoOei. PannoHanbHbIE BBIpRXXEHUS M HX
npeoOpazoBaHue.

Ypasnenus u nepasencmea.

KBanparHoe ypaBHeHue, (opmyna KopHeW KBaapaTHoro ypaBHeHus. Teopema Buera.
Pemienue ypaBHeHMi, cBOASIIUMXCA K JIMHEHMHBIM W KBaapaTHbIM. Ilpocreiimme npoGHO-
palUOHAJIbHbIE YPABHEHUS.

I'paduueckass uHTepHpeTanys ypaBHEHMH C JBYMs MEPEMEHHbIMH M CHUCTEM JIMHEHHBIX
YPaBHEHUU C IBYMs IEpPEeMEHHBbIMU. [IpuMepsl peleHns CucTeM HEIMHENHBIX YPaBHEHUN C IBYMs
IIEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 aIreOpandecKuM CriocoOoM.

UucioBble HEpaBEeHCTBA W UX cBoWcrBa. HepaBeHCTBO ¢ OAHOW  IIEPEMEHHOM.
PaBHOCUIIBHOCTE HEpaBeHCTB. JIMHENHbIE HEPABEHCTBA C OJHOM NepeMeHHON. CHCTeMbl JIMHEHHBIX
HEPaBEHCTB C OJHOU IIEPEMEHHOM.

Dyukyuu.

[Tonsatue Qynkuuu. O6IacTh ONpeneneHuss U MHOXKECTBO 3HadeHUM ¢yHKuuu. CrocoObl
3aaHus QyHKIUH.

I'padux ¢pynkunu. Urenue cBoicTB pyHKkuuu no e€ rpadpuxy. [Ipumepst rpapuxoB GyHKIMiA,
OTpaXaroIlKX peajbHbIE MPOIECCHI.

DyYHKIUH, ONHUCHIBAIOIIUE MTPSIMYIO M 0OpaTHYIO MPONOPLUOHAIbHbIE 3aBUCUMOCTH,

ux rpagukn. OyHkmmm y = x, y = x5, y VA, y=\x\. 'paduueckoe penieHne ypaBHEHHH 1
CUCTEM ypaBHEHUM.

Conep:xanue 00yuyeHnus B 9 Kiacce

Yucna u éviuucnenus.

PanmonaneHbple 4yncia, MppaloHalIbHbIE YHUCIA, KOHEYHble U OECKOHEUHbIE JECSTHUHBIE
npodu. MHOXecTBO JEWCTBUTENBHBIX YMCEN, JCHCTBUTENbHBIE YHCIA KaK OECKOHEYHBIe
JecsiTUUHble ApoOu. B3auMHO 0JIHO3HAYHOE COOTBETCTBUE MEXKAY MHOXKECTBOM JIEHCTBUTEIIbHBIX
YKCEJI U KOOPAUHATHOU IIPSIMOM.

CpaBHeHUE NEWUCTBUTENBHBIX 4YHCEN, apu(MeThyecKue JeHCTBUS C JIeHCTBUTEIbHBIMU
qHCIIaMHU.

Pa3meprl 00bEKTOB OKPYXKAIOIIET0 MUPA, JUIUTEILHOCTD IIPOLIECCOB B OKPYKAIOLIEM MHpE.

[TpubnmxEHHOE 3HAYEHHWE BENWYHMHBI, TOYHOCTh NpuOMMKeHus. OKpyriaeHue dYucedn.
IIpuknka v OLlEHKa pe3yIbTaTOB BEIYMCICHUMN.

Ypaenenus u nepasencmea.

JInnelinoe ypaBHeHuUe. PenieHne ypaBHEHUH, CBOAAIIMXCS K JIMHEWUHBIM.

KBaznpatHoe ypaBHeHMe. PerieHne ypaBHEHMH, CBOASIIUXCS K KBaJpaTHbIM. bukBagpaTtHoe
ypaBHeHuE. [Ipumepsl pelieHus: ypaBHEHUW TPEThbEd M UYETBEPTOM CTEMEHEH pas3ioKEHHEM Ha
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MHOKHTEIH.

Pemenune npoOHO-pallMOHANBHBIX ypaBHEHUH. PelieHne TEKCTOBBIX 3a1ad aireOpanvdecKum
METOJIOM.

VYpaBHeHHEe ¢ JABYMsS IEpEeMEHHBIMH M ero rpaduk. Pemienuwe cucreM NOBYX JHMHEHHBIX
YPaBHEHHH C JBYyMs II€pEMECHHbIMU. PelmeHue CcuCTeM [BYyX YpPaBHEHHUMH, OIHO U3 KOTOPBIX
JUHEWHOe, a Jpyroe - BTOpOM creneHH. ['paduueckas MHTEpIpETalUsi CUCTEMBbl YpPaBHEHUH ¢
JBYMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CrocoOoM.

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

PemieHne JIMHEWHBIX HEPaBEHCTB C OJHOM IIepeMEHHOM. PelieHune cucTeM JIMHEMHBIX
HEpaBEHCTB C OJHOW mnepeMeHHOW. KBanaparHble HepaBeHcTBa. ['paduueckas uHTEpnperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMH.

Dyukyuu.

KBamparnunass ¢ynkmms, e€ rpaduk u cBoiictBa. [lapaboma, KOOpAMHATHI BEPIITMHBI
napaboIIbl, 0Cb CAMMETPHUH [apadoIIbl.

Naa, YV=VY=JIx + b,y =y=x3y = afx, y=\x\

I'paduku pynkmum: * :

U UX CBOWCTBA.

Yucnoevie nocnedosamenvHocmu u npozpeccuu.

[TonsiTue 4YMCIOBON MOCIIENOBATEIBLHOCTU. 3aJaHME IIOCIEI0BATEIBHOCTH PEKYPPEHTHOMN
dbopmynoit u popmynoit n-eo dneHa.

Apudmernueckast U reomeTpuyeckas nporpeccu. opmyiibl #-ro uieHa apuPpMETHUECKON U
TFEOMETPUUYECKOHN NPOTPECCUM, CyMMBI IIEPBBIX 71 YJICHOB.

N300paxeHne 4YiIE€HOB apU(PMETHUECKON U TEeOMETPUYECKOW NPOrpeccHil TOYKaMH Ha
KOOpPJAMHATHOM IIOCKOCTH. JINHENHBIN U 9KCIIOHEHIIMAIBHBIA pocT. CI10KHBIE IPOLIEHTHI.

[TpenMeTHBIE pe3yabTaThl OCBOEHUS IPOrPaMMBbl y4eOHOT0 Kypca «Anredpar.

Ilpeomemmnuie pesynvmamol 0C60EHUA RPOSPAMMBL YUEOHO20 KYPC
obyuenus 6 7 Knacce

Yucna u éviuucnenus.

BoinonHsATh, coueTass yCTHbIE M NHUCbMEHHBbIE MPHUEMBI, apuUPMETHUECKUe JEHCTBUS C
paloHaIbHBIMU YHCIAMHU.

HaxoauTh 3HaueHMs YMCIOBBIX BhIPAXKEHUM, IPUMEHITh Pa3HOOOpa3HbIE CIIOCOOBI U TPUEMBI
BBIYUCIICHUS] 3HAYCHUH APOOHBIX BBIPAXKEHUH, COJlepKaIluX OOBIKHOBEHHBIE U JIECATUYHbIE JPOOH.

[lepexonuTh OT oAHOM (GOPMBI 3alUCH YUCeN K JAPYroil (mpeoOpa3oBBIBATH JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYK, B YaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

CpaBHUBATh U YIOPSAJOYNBATH PALIMOHAIBHBIE YUCIIA.

OKpyrisTh Yucna.

BBINONHATE NPUKUAKY M OLEHKY pe3yjbTaTa BBIUMCIICHHUH, OLIEHKY 3HAUYE€HUN YHCIOBBIX
BbIpaXeHHI. BBIMOMHATE AEHCTBUS CO CTENEHSIMU C HATYpaJIbHBIMU MTOKA3aTEISIMH.

[TpyuMeHTh IPU3HAKU JETUMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYpPaJIbHBIX YHCEI.

Pemarh mnpakTUKO-OPHEHTUPOBAHHBIE 3aJ[aud, CBSI3aHHbIE C OTHOIIEHHWEM BEJIMYUH,
IIPONOPLUUOHAIBHOCTBIO BEJIMYMH, MTPOLIEHTAMHU, MHTEPIPETUPOBATh PE3YJIbTaThl PELIEHUS 3a7a4 C
y4€TOM OrpaHUYEHU, CBA3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMbIX OOBEKTOB.

Anzebpauueckue evipasrcenust.

Hcnonp3oBaTh anredpandyeckyo TEPMUHOJIOTUIO U CUMBOJMKY, MPUMEHATh €€ B Ipolecce
OCBOCHMS yueOHOT0 MaTepuana.

Haxoauth 3HaueHus: OyKBEHHBIX BBIPAKEHUHN MPU 3aJaHHBIX 3HAUEHUAX MIEPEMEHHBIX.

BoimonsaTe npeoOpa3oBaHus LEJIOr0 BBIPAKEHUS B MHOTOWIEH MPUBEICHHEM MOJOO0HBIX
CJIaraeéMbIX, paCKpbITHEM CKOOOK.

BbINOMHATE yMHOXKEHHE OAHOWIEHA HA MHOIOWIEH U MHOTOYJIEHA HA MHOTOWIEH, IPUMEHSITh
(GbopMyIbl KBaipaTa CyMMBI U KBaJpaTa pa3HOCTH.
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OcCy1ecTBISTh pa3ioKeHNe MHOTOUJICHOB HA MHOXKHUTENU C TOMOIIbIO BEIHECEHHUS 32 CKOOKHU
00IIer0 MHOXKHTEJSI, TPYNITUPOBKU CJIaraeMbIX, IPUMEHEHHsI (POPMYIT COKPAIIEHHOTO YMHOXKCHHS.

[TpumensTh mpeoOpa3oBaHrs MHOTOUWICHOB JJISl PEIICHHs Pa3IMYHbIX 337a4 U3 MaTeMaTUKH,
CMEXHBIX IIPEAMETOB, U3 PEaIbHON IPAKTHKHU.

Hcnonp30BaTh CBOICTBa cTEMEHEH C HATypalbHBIMU IOKAa3aTesIMHM ISl MPeoOpa3zoBaHUs
BBIPAKCHU.

Ypasnenus u nepasencmaa.

Pemate nuHeliHbIE ypaBHEHUSI C OJHOM NEPEMEHHOW, NMPUMEHSA IpaBWiIa MNEpexoaa OT
HCXOJIHOTO YPaBHEHUS K PaBHOCUIBHOMY eMy. IIpoBepsATh, ABIISIETCS JIM YUCIO KOPHEM YPaBHEHHUSI.

[TpumensTh rpaduueckre METO bl IPH PEIICHUN JIMHEWHBIX YPAaBHEHUHN U UX CHCTEM.

[TonGupath mpuMepsl Map YUCEIN, SIBISIFOIIMXCS PEHICHUEM JIMHEHHOTO YpaBHEHHUS C JABYMs
IIEPEMEHHBIMH.

Ctpoutb B KOOPJMHATHOMN IIOCKOCTH IpaUK JTMHEHHOTO YpaBHEHHUS C ABYMS [IE€PEMEHHbBIMU,
HOJIB3YACh TPapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS] YPaBHEHUSI.

Pemate cuctemMbl JBYX JIMHEHHBIX YpPaBHEHHMIl € JABYMsS IMEPEMEHHBIMU, B TOM YHCIIE
rpadU4ecKy.

CocraBiATh W pellaTh JUHEHHOE YPAaBHEHHME WJIM CHUCTEMY JIMHEWHBIX YpaBHEHUH IO
YCIOBUIO 3aJlaud, WHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJaud IMOJYYEHHBIN
pe3ynbTar.

Dyukyuu.

N300paxaTh Ha KOOPAMHATHOMN MPSAMOM TOUKH, COOTBETCTBYIOLIUE 33JaHHBIM KOOPAUHATAM,
Jy4H, OTPE3KH, UHTEPBAJIbl, 3aIIUCHIBATH YHCIIOBBIE IPOMEKYTKH Ha aIredpandeckoM si3bIKe.

OtMmedaTh B KOOPAMHATHOM TUNIOCKOCTH TOYKH IO 33JJaHHBIM KOOpJAUHATaM, CTPOUTH rpaduku
muHeHHBIX QyHKIHH. CTpouTh rpaduk GyHKIuu;; = [X|.

OrnuceiBaTh ¢ MOMOUIBIO (YHKIMI U3BECTHBIE 3aBUCUMOCTH MEXKIYy BEJIMYUHAMU: CKOPOCTH,
BpEMsI, paCCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTb, IPOU3BOAUTEIBHOCTD, BpeMs, 00BEM pabOTHI.

Haxoauth 3HaueHue GyHKINH 110 3HAYCHUIO €€ apTyMeHTa.

[Tonumate Tpaduueckuii cmocod TMpeACTaBICHUS M aHalu3a WHQOpMAIlMU, HW3BIIEKATh U
HMHTEPIPETUPOBATh HHPOPMALIHIO U3 TPAPUKOB PeaIbHBIX MPOIECCOB U 3aBUCUMOCTEH.

Ilpeomemmnuie pe3ynomamaol 0ceoenus nPoZpammul yuebHo20 Kypca K KOHUy odyuenus é 8
Knacce

Yucna u éviuucnenus.

Hcnonb3oBaTh HavalbHBIE TPEJACTABICHUS O MHOXECTBE JEHCTBUTENBHBIX YHCEN MJIs
CPaBHEHMsSI, OKpYIJIEHHS W BBIYMCIEHUHN, H300pakaTb JEMCTBUTEIbHBIE YHWCIA TOYKAMHU Ha
KOOPJAMHATHOU IIPSMOM.

[TpuMeHsTh MOHATHE apU(PMETUYECKOr0 KBAaJPAaTHOTO KOPHS, HaXOJUTh KBaJpaTHbIE KOPHHU,
UCTIONB3YSl TMPU HEOOXOAMMOCTH KANbKYJISATOp, BBIMOIHATE MPEeoOpa3OBaHUsl BBIPAKECHUIA,
coJiepKalliX KBaJpaTHbIE KOPHHU, UCIOIb3Yys CBOWCTBA KOPHEH.

Hcnonb3oBaTh 3amucH OOJBIIMX M MalbIX YHCET C IOMOIIBIO JECATHYHBIX ApoOeil u
creneHen yucina 10.

Anzebpauueckue evipasrcenust.

[IpuMeHsSTh TOHSATHE CTENEHHW C LeJIbIM I0Ka3aTesleM, BBIMOJIHATH IMpeoOpa3oBaHUs
BBIPAXEHUI, COAEPIKALUX CTEIIEHU C LIETIBIM [TOKA3aTEIEM.

BhINOTHATE TOXKAECTBEHHbIE MPeoOpa30BaHUs PallMOHAIBHBIX BHIPAKEHUI Ha OCHOBE MPaBUIT
JNEHCTBUI HAaJl MHOTOYWICHAMHU U aJIreOpanvdecKiuMU IPOOsSMHU.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIEH Ha MHOKUTEIH.

[TpumensTh peoOpa3oBaHusl BRIPAKECHUN AJIS PEHICHUS PA3IMYHBIX 33/1a4 U3 MaTEeMaTHKH,
CMEXHBIX MTPEIMETOB, U3 peabHON MPAKTUKH.

Ypaenenus u nepasencmea.

Pemarp nuHelHble, KBajJpaTHbIE YpaBHEHHUS U pPAallMOHAIbHBIE YPAaBHEHUS, CBOISLIUECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IByMs IEPEMEHHBIMU.

[IpoBoauTH mpoCTEHIIME HCCIIENOBAaHUA YPaBHEHHM WM CUCTEM YpPaBHEHHUW, B TOM YHUCIE C
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MPUMEHEHHEM TpaHuuecKux Mpe/CcTaBlIeHU (yCTaHAaBIMBATh, UMEET JIM YpaBHEHHE WIH CHCTeMa
YpaBHEHUU PEIICHUs, €CITU UMEET, TO CKOJIBKO, U TIpovee).

[lepexouTh OT CIOBECHOI (POPMYTUPOBKH 33/1a4H K €€ anredpanyeckoil MOJeNU ¢ TOMOIIbIO
COCTaBIICHUS YpaBHEHHUS WJIMA CHUCTEMBl YpPaBHEHHWH, WHTEPIPETHPOBATH B COOTBETCTBHH C
KOHTEKCTOM 3a/1a4¥l MOJTY4YEeHHbIN pe3yibTar.

[TpuMeHSTh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsi CPaBHEHUS, OIICHKH, pellaTh JIMHECWHBIE
HEPAaBEHCTBA C OJHOM TMEpPEeMEHHOW M HX CHCTEMBbI, JaBaThb TIpa@UUecKyl0 WILIIOCTPAIIIO
MHO>KECTBa PEUICHUI HEPaBEHCTBA, CHCTEMbI HEPABEHCTB.

Dyukyuu.

[ToHMMAaTh ¥ WCIOJIL30BaTh (PYHKIIMOHAIBHBIE MOHATHS U SI3BIK (TEPMUHBI, CHMBOJIUYCCKIEC
0003Ha4YeHUsI), ONMpeAeNsaTh 3HadeHHe (PYHKUMU MO 3HAUYEHHUIO apryMEHTa, ONpEesiTh CBOICTBa
dbyHKIMY 10 e€ rpaduKy.

Crtpouts rpaduku dJIeMEeHTapHbIX PYHKIMA BUJIA:
2 —

£ 3 o
V= — V=X, V= X", V=X, V= |J€ |, OIMCHIBATH  CBOMCTBA  YHUCJIOBOU
X

byHk1MM 10 e€ rpaduky.

Ilpeomemmnuie pesynvmamol 0C60eHUA RPOZPAMMBL YUEOHO20 Kypca K KOHUY 00yuenus 6 9
Knacce

Yucna u evtuucnenus.

CpaBHUBaTh U YIOPSAJ0YNBATH PALIMOHAIBHBIE U UPPALMOHAIIBHBIE YUCIIA.

BeinonusaTe apupmernyeckue ASWCTBUS C pallMOHAIBHBIMU YHCIIAMH, COYE€Tas YCTHBIE U
IIACbMEHHBIE TPUEMBI, BBIITOIHATH BBIYUCICHUS C HPPALMOHAIBHBIMU YUCIIAMH.

HaxonuTs 3HaueHUs CTENEHEW C LENbIMU ITOKA3aTeIsIMU U KOpPHEH, BBIUUCIIATH 3HAYCHUS
YHCJIOBBIX BBIPAKEHUH.

OKpyrJsTh NEHCTBUTENBHBIE YHACTIA, BBIIOIHATh IPUKUAKY PE3YyIbTaTa BBIUUCICHHUH, OLIEHKY
YHUCJIOBBIX BBIPAKEHUM.

Ypaeénenus u nepasencmea.

Pemate nuHENHbIE U KBaApaTHBIC YPABHEHUS, YPABHEHUS, CBOASIINAECS K HUM, IPOCTEHIINE
JpOoOHO-pallOHANIbHBIE YPAaBHEHUS.

Pemate cuctemsl OBYX JIMHEWHBIX YPaBHEHMH C JABYMS IIEPEMEHHBIMM U CUCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OJJHO YPaBHEHUE HE SIBIIACTCS JINHEUHBIM.

Pemats TexkcToBBIE 33aUn anreOpanyecKuM crocoOOM C MOMOIIBIO0 COCTaBJICHUS ypaBHEHUS
WJIU CUCTEMBI IBYX YPaBHEHMI C JBYMS IIEPEMEHHBIMU.

[IpoBOINTE MPOCTEHIINE UCCIENOBAHMS YPAaBHEHUM M CHCTEM YPAaBHEHHI, B TOM YHUCIE C
NpUMEHEeHHeM IpadUuecKuX MpeacTaBieHull (yCTaHaBIMBAaTh, UMEET JIM YPaBHEHUE WIN CUCTEMa
YpaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIbKO, U TIpoUee).

Pemate nMHEHHBIE HEpaBEHCTBA, KBAJpaTHbIE HEPAaBEHCTBA, H300pakaTh pEIICHHE
HEPaBEHCTB HA YUCJIOBOMW IMPSMOM, 3aIIMCHIBATH PEIIEHUE C IIOMOIIBI0 CHMBOJIOB.

Pemrats cucTeMbl IMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOUAIOIINE

KBaJIpaTHOE HEPABEHCTBO, N300pa)kaTh pelIeHHe CUCTEMbl HEPABEHCTB Ha YMCIOBOM MPSIMOH,
3aIUCBIBATh PELICHUE C TIOMOILBI CUMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA MPH PELICHUH PA3JIMYHBIX 3a4a4.

Dyukyuu.

Pacno3naBaTh (QyHKIMM M3y4yeHHBIX BUAOB. [loka3piBaTh CXeMaTHYECKH PACIOJIOKEHUE Ha
KOOPJAMHATHOM MJIOCKOCTU TpapuKoB (PyHKIMHA BUAA:

£
y=Hkx, y= £x+b, y= -, y=ax’+bx+c, yv= x°
X
y =X, ¥ =|x| B sasucumoctn or 3maueHmii KO>((UUMEHTOB, ONNCHIBATH CBOKCTBA
GyHKIHIA.

Ctpouth M M300pakaTh CXEMATUYECKU TpapUKH KBaJAPATUYHBIX (PYHKLIUH, OMHCHIBATH
CBOMCTBA KBAJPATHYHBIX (PYHKITUHN 110 UX rpaduKam.
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Pacrio3sHaBaTh KBafipaTHuHy0 (QYHKIUIO 1O (HopMyIe, TPUBOAUTE MPUMEPH! KBaAPATUIHBIX
(byHKUMH U3 pealbHOW KU3HH, PU3UKU, TEOMETPUH.

Yucnosvle nocnedosamenbHoCmu u nPozpeccuu.

Pacno3naBare apuMeTHUECKYI0 M T€OMETPUYECKYIO IMPOrPECCHM IPH Pa3HBIX CHoco0ax
3a1aHusl.

BbBIMONHATE BBIYHMCICHHUSA C HUCHOJIBb30BaHUEM (opMyd N-ro 4YjaeHa apu(METHUECKOW WU
reOMETPUYECKON POrPeccrii, CyMMBI IIEPBBIX I YWICHOB.

N300pakaTh 4ieHbl OCIE0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON TIOCKOCTH.

Pemate 3amaum, cBs3aHHBIE C YHCIOBBIMH ITOCIEIOBATEILHOCTSIMU, B TOM YHCIE 3a/1a4d U3
peabHOM JKU3HU (C UCTIONIb30BaHUEM KaJIbKYIATOPA, HUPPOBBIX TEXHOJIOTHI).

2.1.4.3. Pabouas nporpamMma y4ueoHoro kypca «I'eomerpus» B 7-9 kiaccax (1ajee
COOTBETCTBEHHO - MPpOorpamMma y4e0Horo kypca «I'eomeTpus», yueOHbIH Kypc)
IHosicHuTeBbHAA 3aNIMCKA.

I'eomeTpuss Kak OIMH U3 OCHOBHBIX DPa3ZeiiOB IIKOJBHOW MaTe€MaTHKH, MMEIOIIMHA CBOEH
[EeNbI0  O0ECTeYNTh M3yYeHHE CBOWCTB M pa3MepoB (UTyp, MX OTHOUICHHH H B3aWMHOE
paclojOKEeHUe, ONUPAETCd Ha JIOTUYECKYH0, JI0Ka3aTelabHYH JIMHUI0. [leHHOCTh wu3yueHus
reOMETPUH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs 3aKIIOYAETCS B TOM, YTO OOydarOMIMKACS
YUUTCSA TIPOBOJUTH JOKA3aTENIBHBIE PACCYXACHHUSA, CTPOUTh JIOTUYECKHE YMO3aKIIOYCHMS,
JIOKa3bIBaThb WCTUHHBIE YTBEP)KIEHUS M CTPOUTb KOHTPIPUMEPHI K JIOKHBIM, IIPOBOAUTH
paccyXIeHHUs «OT HPOTHBHOIO», OTIMYaTh CBOMCTBA OT HPU3HAKOB, (GOPMYIHPOBATH OOpaTHBIE
YTBEPKACHUS.

[lenbro M3y4eHHs] TEOMETPUH SIBISIETCA MCIOJIb30BaHUE €€ KaK MHCTPYMEHTA IIPU PELIECHUU
KaK MaTeMaTU4YeCKUX, TaK M MPAKTUYECKUX 3a/a4, BCTPEYAIOIIMXCS B pPEATbHOM JKU3HU.
OOyuarouuiics JODKEH HAy4YMThCS ONPEAENSATh IeOMETPUUYECKYIO0 (DUrypy, ONHUCHIBATH CIOBaMH
4epTEX WIM PUCYHOK, HAWTH IUIOMIA[b 3€MEIBHOTO YYacTKa, pacCUuTaTh HEOOXOIUMYIO UIMHY
OIITOBOJIOKOHHOT'O Kabessi Mt TpedyeMble pa3Mepbl rapaxa Juist asromoouis. [lpu pernenuu 3ana4y
MPAKTUYECKOI0 XapakTepa oOydarolUHCsS YYUTCS CTPOUTh MAaTeMAaTUYECKHUE MOJENH PEeabHBIX
YKU3HEHHBIX CUTYalUil, IPOBOJUTH BBIYMCIICHUS U OLIEHUBATH MOJYyYEHHBIN pPE3ysIbTar.

BaxxHo nmoguépkuBaTh CBSA3M F€OMETPHUM C APYTMMHU y4EOHBIMHU MpPEIMETaAMH, MOTUBHUPOBATh
UCIOJIb30BaTh ONpEAETICHUS T€OMETPUUYECKUX (UTYp U MOHSATUH, TEMOHCTPUPOBATh MPUMEHEHUE
MOJIyYEHHBIX YMEHUH B (PU3MKE U TEXHUKE. DTH CBSI3U HauboJiee IpKo BUAHBI B TeMax «BekTopsi»,
«Tpuronomerpuyeckre coOoTHoIeHUs», «Metoa koopauHat» u «Teopema Iludaropay.

Vuebnsiii kypc «l'eoMeTpusi» BKIIOYACT CJIEAYIOIIME OCHOBHBIC PA3CNbl COICPKAHMUS:
«["eomerpuueckue GUrypsl U X CBOUCTBa», «VI3MepeHne reoMeTpu4YeCKUX BETUUNHY, «JleKapTOBbI
KOOpJMHATHI Ha MJIOCKOCTH», «BekTopbl», «/IBrxkenus miockoctn», «[IpeodpasoBanus mogoous».

OOm1ee ynciao yacoB i U3ydeHus yueOHoro kypca «I'eomerpusi», - 204 yaca: B 7 Kiacce -
68 vacoB (2 ydaca B HeJeN0), B 8 kiacce - 68 yacos (2 yaca B Hefen0), B 9 kiacce - 68 vacoB (2
yaca B HEJIEJI0).

Cooepircanue obyuenus 6 7 Knacce.

HavaneHble mnonsTHs reoMmerpuu. Touka, mpsMas, OTPE30K, Jyd. Yroia. Buasl yrios.
BeprtukanbHble 1 cMexHBbIE yribl. buccektpuca yria. JIomanas, MHOroyroiasHuK. [lapannensHocTs
Y TIEPIEHANKYIAPHOCTD IPSIMBbIX.

Cummerpuunble purypsl. OCHOBHBIE CBOWMCTBA OceBOM cumMmeTpuu. [Ipumepsl cummeTpun B
OKPY’KaIOILIEM MUDE.

OCHOBHBIE TOCTPOEHUS C MOMOIIBK HUPKYIS U JUHEHKH. TpeyronbHUK. Beicota, Mmennana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUH TpeyroibHUKH. HepaBeHCTBO TpeyroiabHHKa.

CpoiicTBa W TpU3HAKK PABHOOENPEHHOro TpeyrojbHHKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa 1 MIPU3HAKU NapaUieNbHbIX NpsAMbIX. CymMMa yIiloB TpeyrojibHUKa. BHenIHMe yribl
TPEYrOJIbHUKA.
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[IpsamoyronbHbIi  TpeyroiibHUK. CBOHCTBO MEIHMaHbl MPSIMOYTOJBHOTO TPEYrOJIbHUKA,
IPOBEACHHOW K  rumoreHyse. Ilpu3Hakum paBeHCTBA  INPSMOYTOJBHBIX  TPEYTrOJIbHUKOB.
[IpsaMOyrobHBIN TPEYTrOAbLHUK C YoM B 30°.

HepaBencrBa B reoMeTpUH: HEPAaBEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
TeopeMa o 0oJIbIIeM yrie U O0oNbIIeH cTOpoHe TpeyroibHUKa. [leprneHIuKysp u HaKJIIOHHas.

I'eomerpuyeckoe MecTo ToUeK. buccekTpuca yria u CepeauHHBIN NEPIEHANKYIIAP K OTPE3KY
KaK F€OMETPUYECKHE MECTA TOYEK.

OKpy’KHOCTb U KPYT, XOpZia U IMaMeTp, X CBOMcTBA. B3auMHOe pacnosokeHue OKpy>KHOCTH
u npsimont. KacarenbHas u ceKymas K OKpyKHOCTH. OKpy>KHOCTb, BIMCaHHas B yroJl. BnvcanHas u
OIMCaHHAasl OKPYKHOCTH TPEYIOJIbHUKA.

Cooepicanue 0ooyuenus 6 8 knacce.

UYerpipéxyronsauku. IlapamienorpamM, €ro npuU3HakM M CBOMCTBA. YacTHblE cCiydyau
napajiesorpaMMoB  (IIpSMOYTOJIBHUK, POMO, KBaapaT), MX IpU3HAaKW M cBoiictBa. Tpamenwus,
paBHOOOKas Tpanenus, e€ CBoicTBa 1 Mpu3Haku. [IpsaMoyronbHas Tpanenus.

Meton ynsoenuss menuanbl. LlenTpanpHas cummerpusa. Teopema Paneca u Teopema o
IIPONOPLUMOHAIBHBIX OTPE3KaX.

Cpennue TMHUM TPEYrojabHUKA U Tpaneuuu. LleHTp Macc TpeyrosibHuKa.

[Tomobue TpeyroapbHUKOB, KO3PuueHT mnogodus. Ilpu3Haku 1MOmOOHUS TPEYrOJHLHUKOB.
[TpumeHeHne Nog00Ms IPU PELIEHUN PAKTUYECKUX 3a/]1ay.

CaoiicTBa miom@aae reomerpudyeckux ¢uryp. @opmynbl i IUIOIIATM TPEYTrOJIbHUKA,
napaenorpaMma, pomoa u tpanenuu. OTHOIIEHHE TUIOIIAAe NOJOOHBIX QUTYD.

Boruncnenue miomazeil TpeyrojJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema [Tudaropa. [Ipumenenue Teopemsl [Tudaropa npu pemenun

IIPaKTUYECKHX 3a]1a4.

CuHyC, KOCHHYC, TaHI€HC OCTPOro yrja HpsIMOYTOJBHOIO TpeyronbHuka. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkuu yriaos B 30°, 45° u 60°.

BrircaHHble M LEHTpAJIbHBIE YIUIBI, YIOJl MEXKIY KacaTeJbHOM M XOPIOH. YTIbl MEXIY
XOpAaMH M CeKyIIUMU. BrimcaHHble ¥ onucaHHbIE YETHIPEXYroJbHUKHU. B3auMHOe pacrnosokeHue
IBYX oKkpyxHocTel. Kacanue okpyxHocTei. OO1iue kacaTelbHbIe K ABYM OKPYXHOCTSIM.

Cooepotcanue odyuenus 6 9 Knacce

Cunyc, kocunyc, TaureHc yrioB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO.
DopMyIIbI IPUBEICHUS.

Pemenne TpeyroapHuKoB. TeopeMa KOCHHYCOB M TEOpEMa CUHYCOB. PellleHre npakTHUeCKuX
3a/1a4 C UCIOJIb30BAHNEM TEOPEMBI KOCHHYCOB Y TEOPEMBI CUHYCOB.

[TpeoOpaszoBanue nonodus. I[logobre cOOTBETCTBEHHBIX HJIEMEHTOB.

Teopema O NMpPOU3BENECHUM OTPE3KOB XOpJ, TEOPEMBI O NMPOU3BEACHUU OTPE3KOB CEKYIIHUX,
TeopeMa O KBaJpaTe KacaTeJIbHOM.

Bexrtop, sumHa (MOAyNb) BEKTOpA, COHANpABICHHBIE BEKTOPBI, IPOTHUBOMOIOKHO
HaIpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpallMM HaJ
BEKTOpaMHU. Pa3nokeHune BeKTOpa IO JBYM HEKOJUIMHEapHbIM BekTopaM. KoopauHatsl BekTopa.
CkansipHO€E NTPOU3BENECHNE BEKTOPOB, IPUMEHEHUE /Il HAX0XKI€HUS JAJIUH U YTJIOB.

JlexapToBbl KOOpAUMHATHI Ha MJIOCKOCTH. Y PaBHEHUS MPSIMON M OKPYKHOCTH B KOOpJMHATaXx,
NEpEeCEUCHNE OKPYKHOCTEN U IPAMBIX. METO] KOOpAMHAT U €0 IPUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJNBHUKH. J[JIMHA OKpyXHOCTH. ['pagycHass U paauaHHas Mepa yria,
BBIUMCJIEHHE JUIMH OyT OKpykHOCTeH. [lnomanp kpyra, cektopa, cerMeHTa.

JIBuKEeHMs IJIOCKOCTH W BHYTPEHHHE CUMMETpPUU (GUryp (3JI€MEHTapHbIE MPEICTaBICHUS).
[TapaytenpHslil nepeHoc. 1loBopor.

Ilpeomemmnuie pe3ynvmamaul 0C60eHUA RPOZPAMMBL YHEOHO20 KypCa
K KOHUy 00yuenus ¢ 7 Knacce

Pacrio3HaBaTh  M3yu€HHbIE TEOMETpPUYECKHE (QUTypbl, ONpPENeNiaTb HX  B3aUMHOE
pacrioyio’keHue, n300paxxarb TeOMETpHUECKUE (PUTYPBI, BHITIOIHATD YEPTEKH M0 YCIOBHIO 3a/IaUH.
W3MepsaTh NMHEWHBIE W YIVIOBBIC BeNWUYMHBL PemaTe 3ajauM Ha BBIYHMCIEHUE UIMH OTPE3KOB U
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BEJIMYMH YIJIOB.

[TpoBoaHTH TpyOyIO OLICHKY JIMHEWHBIX U YIJIOBBIX BEIHYWH MPEIMETOB B PEATbHOM KU3HHU,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznnuare pasmMepbl 3TUX OOBEKTOB IO MOPSJIKY BETUUUHBL.

CTpouTh 4epTex U K Fr€OMETPUUECKUM 3a]a4aM.

[Tonb30oBaTbCs NMpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIOJIb30BaTh MPU3HAKA U CBOMCTBA
paBHOOEAPEHHBIX TPEYTOJILHUKOB MPH PEIICHUH 33]1a4.

[IpoBOINUTH TOTMUYECKHUE PACCYKICHHS C UCIIOJIB30BAHUEM I'€OMETPUUECKUX TEOPEM.

[Tonp30BaTbCsi MOpPU3HAKAMH PABEHCTBA MPSIMOYTOJBHBIX TPEYrOJbHUKOB, CBOHCTBOM
MEIUaHbl, NPOBEAEHHOM K THUIIOTEHY3€ MPSAMOYIOJIbBHOTO TpPEYrOJbHHUKA, B  PEIICHHUH
reOMETPUYECKUX 3a/1a4.

OnpenensaTh MapaiieIbHOCTh HPSIMBIX C IMOMOIIBIO YIJIOB, KOTOpble 00pa3yeT ¢ HUMHU
cekymasi. OnpenensTh NapajIeNbHOCTh MPSMBIX C MOMOIIBI0O PaBEHCTBA PACCTOSHHUM OT TOYEK
OJHOM MPSAMOM 10 TOYEK APYroil MpsIMOK.

Pematsp 3a1aun Ha KiieT4aroit Oymare.

[IpoBOAWTHL BBIYMCICHHUS W HAXOAWUTh UHWCIOBbIE W OYKBEHHbIE 3HAYEHHUS YIJIOB B
F€OMETPUYECKUX 3a7a4axX C MCIOJIb30BAHHUEM CYMMBbI YIJIOB TPEYIOJbHUKOB U MHOTOYTOJbHHUKOB,
CBOICTB yIJi0B, 00pa30BaHHBIX MPU MEPECEUCHUH JBYX MapajlieIbHBIX MPSAMBIX ceKyilel. Pemath
MPAKTUYECKHUE 33/1a4H HAa HAXOXKJICHUE YTJIOB.

Brnaznetp moHsTHEM T€OMETPUYECKOTO MECTa TOUEK. Y METh OINpeNesaTh OUCCEKTPHUCY YIiia U
CEpPEAVHHBIN NEPHEHIUKYISP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOUYEK.

@opMynHpPOBATH OMNPEACIICHUS] OKPY)KHOCTH W Kpyra, XOpJbl M JUaMeTpa OKpPYKHOCTH,
MOJIb30BAThCS UX CBOMCTBAMU. Y METh IPUMEHSTH 3TU CBOMCTBA IIPU PELICHUH 3a/1a4.

Brnanete NOHATHEM ONMCAHHOM OKOJO TPEYroJIbHUKA OKPYKHOCTH, YMETh HAaXOAMTh €€
neHTp. [lomp3oBarbes (hakTamMu O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYTOJbHUKA MEPECEKAIOTCS B
OJIHOM TOYKE, M O TOM, YTO CEpEAUHHbIE NEPHEHAUKYJISIPbl K CTOPOHAM TPEYTrOJIbHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Brnaners nmoHsATHEM — KacaTeNbHOM K  OKPY)KHOCTHM, IIOJIb30BAaTbCA  TEOPEMOM O
MEPIECHINKYJISIPHOCTH KacaTeIbHOM U paanuyca, TPOBEAEHHOIO K TOYKE KaCaHHUS.

Ilonp30BaTbCcsi  NPOCTEHMIUMMM  TE€OMETPUYECKHMMHM  HEPABEHCTBAMHM, IIOHMMAaTb  HX
MPAaKTHYECKUM CMBICII.

IIpoBOAUTE OCHOBHBIE T€OMETPUUECKUE IIOCTPOEHHUS C TOMOIIBIO LIUPKYJIS U JTUHEUKHU.

Ilpeomemmnuie pe3ynvmamaol 0C60eHUA NPOZPAMMBL YUEOHO20 KypCca
K KOHUY o0yuenusn ¢ 8 knacce

Pacnio3HaBaTh OCHOBHBIE BHUIBl YETBIPEXYTOJIBHUKOB, HMX D3JEMEHTBHI, IOJB30BATHCA HX
CBOICTBaMM NPU PELIEHUH F€OMETPUUECKUX 3a/1au.

[TpuMeHATH CBOMCTBA TOUKM MEpeceueHus] MeAMaH TpeyroibHUKaA (LIEHTPa Macc) B PEeLIeHUN
3azad.

Bragets noHATHEM CpelHEN JTUHUM TPEYroJbHUKA U TPaNeluy, IPUMEHATh UX CBOMCTBA IPU
pemieHMM reoMeTrpudeckux 3anmad. llomp3oBarecs  Teopemon  @ameca M TEOpeMOM O
IIPONOPLUOHAIIBHBIX OTPE3KAX, IPUMEHATH UX AJI PELIEHUS MPAKTUYECKUX 3a/a4.

[TpuMeHsTh NpU3HAKU OJI00US TPEYTOIbHUKOB B PEIIEHUH F€OMETPUUECKUX 3aa4.

[Tonwp3oBatbest Teopemoit [ludaropa s pemeHns reOMeTpUUYECKUX U MPAKTHUYECKUX 3aj1ad.
CtpouTh MaTeMaTUYeCKyI0 MOJIETh B MPAKTHUECKUX 3a/1ayaX, CAMOCTOSATEIbHO MPOBOJIUTh YEPTEK
Y HaXOJUTh COOTBETCTBYIOIINE JJINHBI.

Bnanerp mMOHATHSAMHM CHHyCa, KOCHHYCa W TaHTE€HCA OCTPOro yria MpSIMOYroJbHOTO
TpeyroiabHuKa. [1071p30BaThCS 3TUMU NOHITUSMM JUIs PEIIEHUS TPAKTUYECKUX 3aad.

BorancnsaTe (pa3nuuHbIMM cIOCOOaMM) TUIOIIA b TPEYTOJbHUKA U MJIOIIAAN MHOTOYTOJIbHBIX
¢uryp (mome3ysich, rie HEOOXOAWMO, KalbKynaTopoMm). [IpyUMeHSATh MONyYyeHHbIE YMEHHUS B
MPAKTUYECKUX 3a7auax.

Brnagerb NOHATHUAMU BIMCAaHHOTO M LEHTPAJIBHOTO YIJIA, HCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX yIJIax, yrilaX MEeXAY XopAaMH (CeKyIIMMHU) U yrile MeX1y KacaTeJIbHON U XOpAoi npu
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PEIIEHNN T€OMETPUYECKUX 3a/1a4.

Bitagers NoHsATHEM ONIMCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHATh CBOMCTBA

ONKMCAHHOT'O YEThIPEXYrOJIbHUKA IIPU PEILICHUN 3aau.

IIpuMeHATh NOJy4YEeHHbIE 3HaHUSA HA NIPAKTUKE - CTPOUTh MaTEMaTUYECKUE MOJEIH ULl 3a1a4
peasbHOM JKU3HM M IPOBOAUTH COOTBETCTBYIOLIME BBIUMCIEHUS C HPUMEHEHHEM IIOJ00Ms U
TPUTOHOMETPUH (IIOJIB3YSACH, TJ€ HEOOXOAUMO, KAIbKYISITOPOM).

Ilpeomemmnuie pe3ynomamol 0C60EHUA RPOCPAMMBL YUEOHO20 KypCa

K KOHUY o0Oyuenus ¢ 9 Knacce.

3HaTh TPUTOHOMETPUYECKUE (PYHKIIUH OCTPBIX YTJIOB, HAXOJIUTH C MX MOMOIIBIO pa3IHYHbIC
9JIEMEHTHl MPSMOYTOJIBHOTO TPEYroJbHUKA («peUIeHHEe MPSMOYTOJbHBIX TPEYrOJIbLHUKOBY).
Haxoauts (¢ TOMOIIBIO KAIBKYJIATOPA) JUIMHBI U YTIIBI AJ11 HETAOJUYHBIX 3HAUCHUH.

[Tonb30BaTbes hopMynamMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM TOXKIECTBOM IS
HaXO0X/IEHNs COOTHOILIEHUI MEXKy TPUTOHOMETPUUECKUMHU BEITUUYNHAMU.

Hcnonb3oBaTh TEOPEMBbl CUHYCOB M KOCHMHYCOB JII HAXOXACHUS Pa3IUYHBIX 3JIEMEHTOB
TPEYrojbHHUKA («pELIeHUE TPEYTroJIbHUKOB)), IPUMEHSTh UX MPU PELICHUH F€OMETPUUECKUX 3aj1au.

Bnagers monsTusMH mpeoOpa3oBaHUs MOJ00Ms, COOTBETCTBEHHBIX 3JIEMEHTOB IMOAOOHBIX
¢uryp. Ilonb3oBaTbcs cBOMCTBAMHU MOJO0MS IPOU3BOJIBHBIX (UIYp, YMETh BBIUUCIATH ULl U
HaXOJUTh YIIIbl y NoA00HbIX ¢uryp. [IpumensTs cBoiicTBa moaoOus B MPaKTHYECKHX 3a/1adax.
YMeTh NpUBOAUTE MPUMEPHI TOJOOHBIX (DUTYP B OKPY’KAIOIIEM MUpE.

[lonb3oBaTbcs TeOpeMaMu O MPOU3BEACHUM OTPE3KOB XOpJ, O IMPOU3BEIECHUHU OTPE3KOB
CEeKYILHUX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCs BEKTOpAMU, TOHUMATh UX T€OMETPUUYECKUN U (PUIUUECKHUI CMBICI, TPUMEHSTh
UX B PEIICHUH TEeOMETPUYECKUX U (PU3MYecKuX 3aaad. [IpUMeHsTh CKalsipHOE IpPOU3BEIECHUE
BEKTOPOB ISl HAXO0XACHUS JJIMH U YIJIO0B.

[Tonb30BaTbcs METOAOM KOOPAMHAT Ha IUIOCKOCTH, IPUMEHSATh €ro B  PELIEHUU
FEOMETPUYECKUX U MPAKTUYECKUX 3a/1ad.

Brnagerp NMOHATUSMU NPaBUIBHOTO MHOIOYTOJIbHUKA, JIMHBI OKPYXKHOCTH, JJIMHBI JyTU
OKPY’KHOCTH W DPaJMaHHOW MeEphl YIJIa, YMETh BBIYHMCIATH IUIONIA[b Kpyra M €ro 4acrei.
[TpyMeHSTh MolydeHHbIE YMEHHS B IPAKTUYECKUX 3a/1adax.

Haxomuth ocu (WM LEHTPBI) CUMMETpUU (Uryp, TPUMEHATH [BHIKEHHS IUIOCKOCTH B
MIPOCTEUIINX CIIyqasiX.

[IpuMeHATh NOMy4YEeHHbIE 3HAHUS HA MPAKTUKE - CTPOUTh MaTEMaTUYECKUE MOJIETH JUIsl 3a]1a4
peabHOM KM3HU M TPOBOJUTH COOTBETCTBYIOIIME BBIUMCICHUS C MPUMEHEHHEM IOA00HS U
TPUTOHOMETPHUUYECKUX (QYHKIUH (TI0JIB3YSCh, I/Ie HEOOXO0IUMO, KAIBKYIIATOPOM).

Cucmema oyenku 00CmMuUICEHUA 00YUAIOUWUMUCA NIIAHUPYEMBIX PE3YTbIAN 08
0CcB0eHUA 00PA306aMENbHBIX NPOZPAMM HA YPOGHAX OCHOBHO20 00UL€20 U CpeoHe2o
odwezo oopazoeanusn
Yueonwvtit npeomem «mamemamuxa

OrneHuBaHuE MPEIMETHBIX PE3YIbTATOB O0YUCHHS HAMPABJICHO Ha:

— OmpeJeleHue COOTBETCTBUSL YPOBHS CHOPMHUPOBAHHOCTH Y OOYYAIOMIErocsl pe3yJbTaToB
ob0yuenus tpedoBanusm GI'OC COO u ©OIT COO;

— BBIABIICHUE JeQUIMTOB MPEIMETHOW TMOATOTOBKH (TIPOOENOB B 3HAHUSAX, YMEHHSX,
HaBBIKAX);

— YCTaHOBIIEHUE 3aTPyIHEHUN, OOYYAIOIIUXCS B JOCTH)KCHUU 3aIUIAHWPOBAHHOTO YPOBHS
00y4eHHUs U UX IPUYHUH.

[Ipy BBICTABICHUHM TEKYIIEH OIEHKHU, MPEJCTABIAIONMIEH c000i pe3yabTaT MpOIEeayphl
OIICHUBAHMSI HMHAWBUIYATLHOTO TMPOABHKEHUS OOYJaIOIUXCSd B OCBOCHHH MAaTEMaTHYECKOTO
COJIeprKaHus, 1IeIeCO00pa3HO OPUEHTUPOBATHCS Ha CIEAYIONIUE PEKOMEHIAIIHH.

[To kaxmoii TeMe ydeOHBIX KypcoB «AnreOpa M Haudaja MaTeMaTHYECKOTO aHAJIM3ay,
«["eomeTpus», «BeposTHOCTh U CTATUCTUKAY OINPEICICHBI TUIAHUPYEMBIE PE3YIIbTAThl O0YUCHHSI.
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Hano umerh B BHIy, 4TO OIIEHKA JOCTHKEHHS IJIAHUPYEMBIX PE3yJbTaTOB paclagacTcsl Ha
JIBE CBS3aHHBIE JAPYT C JPYTOM COCTABIISIOIIHUE:

1) omenka mporecca (HOPMHUPOBAHHS IUIAHMUPYEMBIX PE3yJbTaTOB, peanusyemas B (dopme
TEKYILET0, B TOM YHCIIE U TEMAaTHYECKOTO, OLICHUBAHHUS;

2) olleHKa pe3yibTata GOPMUPOBAHUS TUIAHUPYEMBIX pPE3yJbTaTOB, peaindyeMas B Gopme
UTOTOBOT'O KOHTPOJIS.

[Ipu sTOM cnenyer ydecTb, YTO NpU OOyYEHHHM MaTeMaTHKE B Ipolecce OICHUBAHUS
POMEXYTOUHBIX PE3YJIbTaTOB OOYYEHHUS MCIOJIB3YIOTCS pasHble BUABI JEMOHCTPALUU y4EOHBIX
JOCTHIKEHUI: YCTHBIE OTBETHI OOYYAIOIIMXCS M UX MUChMEHHBIE padOThl, B TOM uucie B (opme
TECTUPOBAHUSI.

OO0yueHne MaTeMaTHKe TpeanoaaraetT cOpMUPOBAHHOCTh HECKOJIBKHUX TPYIII PE3yIbTaTOB:

— OCBOCHHE TEOPETUUYECKMX KOMIIOHEHTOB MaTEeMAaTHUYECKOTO COJICp)KaHUs: 3HaHUE U YMEHUE
BOCIPOU3BOAUTH (POPMYIUPOBKH OIMPENIECICHUI MaTeMaTHUYECKUX MOHITHI, POPMYIUPOBKHU TEOpEM
U UX JIOKa3aTeNbCTBO;

— peIIeHHe MaTeMaTWYeCKHX 3a/ad Pa3HOTO YPOBHS CIOXHOCTH — OT TPOCTEHIINX 0
MPOOJIEMHBIX U TTOMCKOBBIX; PEIICHUE MEKIIPEAMETHBIX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a71a4.

JlmarHocTrka M TPOBEpKa YpPOBHS YCBOCHHUS TEOPETUYECKHX KOMIIOHEHTOB MOXKET OBIThH
opraHnu3oBaHa B (hopmare TECTUPOBAHHUSA, YCTHBIX ONPOCOB, YACTMYHO B (hopMe TpaaUIIMOHHBIX
IPOBEPOYHBIX M KOHTPOJIBHBIX Pa0OT.

[TpoBepka yMeHus pemniatb MaTeMaTUYECKUE 3a/1a4u, KaK MMPaBUiIO, OpraHu3yercsa B gopmare
NUCHMEHHBIX POBEPOYHBIX M KOHTPOJIBHBIX padoT.

[Ipu olleHMBaHUU MUCHMEHHBIX PA0OT M YCTHBIX OTBETOB lieJecOo00pa3HO OPUEHTHPOBATHCS
Ha HECKOJIbKO OTJIMYAOIINeCs MOKa3aTeH.

B cooTBeTCTBUM C MJIaHUPYEMBIMU pe3yJbTaTaMH OOYUEHUS MO KaXKJI0M TeMe OMpeesIeHbI
UTOTOBBIC PE3YyJIbTATHI H3YyUCHHUSI TEMBI, IIPOBEPSEMBIC DIIEMEHTHI COJICPKAHUS TEMBbI, TPEOOBaHUS K
JEMOHCTpAllMK JOCTHXKEHHUsI UX CHOPMHPOBAHHOCTH, 3aJaHUs A HMX JEMOHCTpaluu W,
COOTBETCTBEHHO, KPUTEPUH OIICHUBAHUS 3/ IaHUH.

B cooTBeTCcTBUMM € NPUHIMIIOM OTKPHITOCTH Y€ B Hauyale HU3YyYeHHs KaXAOH TeMbl
oOyyJaromuecs: JOJDKHBI 3HaTh, KaKHME YMEHHS OTHOCSTCS K HMTOTOBBIM DPE3yJIbTaTaM H3y4YCHUs
TEMbI, KaK OyAyT OpraHM30BaHbl KOHTPOJIbHBIE MPOLEIYphl: KOHTPOJbHAs paboTa W/WiIK OIpoC,
KaKhe KPUTEPUU TPEABSIBISIOTCS K PEHICHUIO 33/1a4 U K OTBETaM, KaK NMPOBOJMTCS OICHHBAHUE
pe3ysIbTaTOB UX JIEATENLHOCTH, HAPUMEp, KaKoe HaMMEHbIIIee KOJIMYECTBO 3aJJaHUi KOHTPOJIbHON
paboTh HEOOXOMMO BBITIOJIHHUTD, YTOOBI PACCUUTHIBATH HA MOTYYSHHE TIOJIOKHUTEIHHON OTMETKH.

Ouyenka ycmuulx omeemoes

OnHO# M3 BaXHBIX (HOPM OIICHWBAHUS PE3YIBTaTOB OOYYCHHS 10 MAaTEMaTHUKE SIBIISIOTCS
ycTHBIe OTBeThl oOyuaronmmxcsi. OHH MOTYT HOCHUTH JIOKaJbHBIM, MaccoBbI (YCTHBIM ompoc,
IPOBEICHUIO KOTOPOT'O MOCBSILEH, BO3MOXKHO, IIEJIbI YPOK MJIM €r0 4acTh), HOCTOSIHHBIN XapakTep,
KOTJ]a Ha KaXJIOM YPOKE HECKOJBKO OOYYaIOIINXCSl OTBEYAIOT YCTHO HA TEOPETHYECKHE BOIMPOCHI:
OTIPOCHl IO TEPMHUHOJIOTHU U (POPMYIMPOBKAM OMpPEENEHHs], JOKAa3aTeIbCTBAM TEOPEM, PEIICHUIO
3ajad.

[Ipy oOneHMBAHUHM YCTHBIX OTBETOB, OOYYAIOLIUXCS LEIeCO00pa3HO OPHEHTHUPOBATHCA Ha
CIICAYIOINE PEKOMEH IAITHH.

[Tpu BeICTaBIEHUN OTMETKH YYUTHIBAIOTCS BCE TPEOOBAHMS K OTBETY.

Omeem ouenusaemca ommemkou «5», eciu ooyvarowuiica:

— TIOJTHOCTBIO PACKPBUI COJIEpKaHNE MaTeprana B 00beMe, MPETyCMOTPEHHOM TPOTPaMMOin
U y4eOHUKOM;

— UBIOXKWI  Marepuajl  TPaMOTHBIM  sI3BIKOM B ONPEACICHHOH  JIOTHYECKOH
MOCJIEI0BATEIbHOCTH, TOYHO, 0e3 OMmMOOK MCIONb3ys MaTeMAaTHYEeCKYl0 TEPMHHOJIOTHUIO U
CHUMBOJIHIKY;

— TPaBHJIBHO BBHITNIOJHUJI PUCYHKH, YEPTEKH, TpaPUKH, HEOOXOTUMBIE IS H3IIOKCHHS
TEOPHH WIN PEUICHHUs 3a1a4H;
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— TPOJAEMOHCTPUPOBAT YMEHUE UIUTIOCTPUPOBATH TEOPETUUECKUE MOTO0KEHUS KOHKPETHBIMU
npuMepamMu, TPUMEHSATh MX TMPU  BBINOJHEHUU MPAKTUUECKOro 3ajaHus (€Clu  TakKoe
MIPETYCMOTPEHO);

— MPOJEMOHCTPUPOBAJ  YCBOCHHE paHEe M3YUYEHHBIX COIMYTCTBYIOIIUX  BOMPOCOB,
c(OpPMHUPOBAHHOCTH M YCTOWYMBOCTH UCTIOJIL30BAHHBIX IIPU OTBETE YMEHHI U HABHIKOB;

— OTBEYAJl CaMOCTOATENBbHO, ©€3 HaBOAAIIMX BONPOCOB  YUUTENs, JEMOHCTPHPYS
c(hOpMHUPOBAHHOCTH MOHOJIOTMUYECKOI peuH U MOJIHOE BIAJCHHUE COJIEPKaHUEM.

Bo3MoxxHBI 1-2 HETOYHOCTH TPHU OCBEIICHHUH BTOPOCTEIIEHHBIX BOIMPOCOB WM HEJIOUYETOB B
peleHnu 3a1ad (eciau Takue MpelyCMOTPEHbI), KOTOPhIE YYEHHUK JIETKO HUCIPaBWII 10 3aMEYaHUI0
YUUTEIS.

Omeem ouenugaemcsa ommemxou «4», eciu odyvarOwuiica:

— packpbll Ccolep)KaHHe Marepuala B o0O0beMe, NPEIyCMOTPEHHOM MpPOrpaMMoil U
y4eOHUKOM;

— M3JIOXKWJI  MaTepuas  TPaMOTHBIM  SI3BIKOM B OINPEIEICHHOM  JIOTUYECKOH
MOCIIeI0BATEIbHOCTH;

— BBINIOJIHUJI PHUCYHKH, YEPTEX U, TpaduKu, HEOOXOAMMBIE JUIS HU3JIOKEHUS TEOpUU WITU
pelieHus 3a1a4uu;

— TPOJAEMOHCTPUPOBAT YMEHHUE WIUTFOCTPUPOBATH TEOPETUUECKUE MOTOKEHUS KOHKPETHBIMHU
npuMepamu, MPUMEHITh UX MPU PEIICHUU 33/1a4 (€CJIM TaKue IPEeyCMOTPEHBI);

— IPOJIEMOHCTPUPOBAJ  YCBOCHHE paHEe M3YUYEHHBIX COMYTCTBYIOIHUX  BOIPOCOB,
c(OpPMUPOBAHHOCTh M YCTOWYHBOCTh MCIOJB30BAaHHBIX IPU OTBET€ YMEHHH W HABBIKOB; HO MpHU
9TOM JOMYCTHJI HEOOJbIINE HETOYHOCTH B (OPMYJIUPOBKE MATEMAaTHUYCCKUX YTBEPKIACHHMA, HE
MCKa3HBIIME MATEMAaTHUECKOTO COJIEP)KAHUS OTBETA, HCIIPABICHHBIC TI0 3aMEYAHHIO YUUTEIIS;

— JIOMYCTHII OIINOKHU W Oonee 2 HETOYHOCTEH mpH OCBEILEHUHI
BTOPOCTEIICHHBIX BOIIPOCOB/HEIOYETOB B PEUICHUH 3a/1a4 (€CIM TaKhe MPETYCMOTPEHBI), KOTOPHIE
YUEHUK JIETKO UCIPABHII TI0 3aMEUaHUIO YUUTEIS.

Ommemxka «3» 3a omeem cmagumcs 6 C1e0yIouux cayvanx:

— HETOJIHO WJIM HETIOCJIEIOBATEIbHO PACKPBUI COJEp)KaHUE MaTepHalia, HO MOoKa3aHo ol1iee
MOHMMAaHKEe BOMPOCa U MPOAEMOHCTPUPOBAHBI YMEHUS, IOCTATOUYHBIE JUISl TATbHEHUIIEro YCBOCHHS
IPOrpaMMHOT0 MaTepHania;

— JIEMOHCTPUPOBAJI 3aTPYAHEHUS WIM JONMyCKal OMIMOKU B ONpPENENICHWH TOHSATUH U
UCIIONIB30BAHUM  MATEeMAaTHYeCKOMl  TEpMUHOJIOTUH, CUMBOIIMKE, 4YepTeXaX, BbBIKIAJKaX,
WCIIPaBJIEHHBIC MMOCTIE HECKOIBKUX HABOASIINX BOIIPOCOB YUHUTEIIS,

— HE CHpaBWICA C MPUMEHEHHWEM TEOpPUU MPU PEUICHWH 3a7ad, HO BBITIOJHUI 3adaHUS
0053aTeNFHOTO YPOBHS CI0XKHOCTH IO JAHHOW TeMe (€CJIU TaKue MPeTyCMOTPEHBI).

Ommemka «2» 3a omeem cmagumcs @ c1e0yIouux cayvanx:

— HE pacKpbUl OCHOBHOE COJIepKaHNe yueOHOro MaTepuaa;

— OOHapy>XuJl HE3HAHWE WJIM HEMOHMMAaHUE 00yJaromuMcest OOJbIIEH Ui HanOosiee BaKHOM
YyacTHU yueOHOTo MaTepuarna;

— JIONMYCTHJI OIMMOKU B OMNpPEACIICHUH TOHSATHUH, MPU HMCHOJIb30BAHUU MaTeMaTHYECKOMN
TEPMHHOJIOTHH, B PUCYHKaxX, UYepTekax WM rpadukax, B BBIKIAJKaX, KOTOpblE HE HCIPABICHBI
MOCJIE HECKOJIBKUX HABOIAIINX BOTIPOCOB YUUTEIIS;

— OOHapyXuJl HE3HAHWE W HEMOHMMaHWE U3y9aeMOro MaTepuasa WM He CMOT OTBETUTh HU
Ha OJIMH U3 MOCTABIIEHHBIX BOMPOCOB 0 U3y4YaeMOMY MaTepuany.

Ouenka nucemennvIx padom

[Ipu cocraBieHUM COJEpKaHWsS MHCBMEHHBIX paboOT, B YaCTHOCTH TEMAaTUYECKUX
KOHTPOJBHBIX PaboT, HEOOX0AMMO coONoAaTh NPUHUUI AUGGEpPeHIUPYEMOCTH O YPOBHSIM
MOATOTOBKM: BAXHO BKJIIOYAaTh B pabOTy 3adaHus, OTHOCSIIHMECS K 0a30BOMY YpOBHIO
MOATOTOBKH, BBIMOJTHEHHE KOTOPHIX OOS3aTENhHO JJIsI BCEX OOYy4YalOIMMXCsA, W 3aJaHus
MOBBIIICHHBIX ~ YPOBHEH, KOTOpPBIE [AlOT BO3MOXHOCTh PEATH30BATHCS  OOyUYaIOUTUMCH,
MPOSABISAIONIMM K MaTeMaTHKE HHTEPEC W CIOCOOHOCTH. MapKupoBKa 3aJaHUi MO YPOBHSAM
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CIEeLMaNbHBIMA 0003HAUEHUSIMM CHadajla B Xoje (OpMHUpPOBaHHMA YMEHMH, a 3areM U B
KOHTPOJILHON paboTe OpHeHTHpYeT OOydYalomIMXCsl Ha JOCTHKEHHE ONPEICICHHOTO pe3yibTarTa,
IIOMOTaeT MJIAHUPOBATh YYEHUE U KOHTPOJIUPOBATH BHINOJIHEHUE PaOOTHI.

Kpowme Toro, npu coctaBieHUN TEMATUYECKUX KOHTPOJIBHBIX padOT U TEKYLIUX IPOBEPOYHBIX
paboT Ba)KHO OPUEHTHPOBATHCA HA MPHUHLUI HOJHOTHI MPOBEPKHU IUIAHUPYEMBIX PE3yJIbTATOB.
YacTh TEeMaTHYECKHX pe3yJIbTaTOB IPOBEPSETCS OTIENbHBIMHU, HEOONBIIUMH 10 Qopmary
IIPOBEPOYHBIMU PaOOTaMH.

B xoHIle M3y4eHHs KaXKJ0W TEMbI MOXET OBITh MPETYCMOTPEHO MPOBEACHHE KOHTPOIBHOM
pa0oThl, Ha KOTOpyro oTBoauTCs 1 ypok. Ilpu 3ToM, ecnu Tema HeOOJbIas U Ha €€ U3yuyeHHe
naercsi He Oosiee OHOW yueOHOH Henenu, TO KOHTPOIb JAOCTHXKEHHS COOTBETCTBYIOIIMX ATOM
TEeME IUIAHUPYEMBIX PE3YyJIbTaTOB MOXHO IEPEHECTH M BKJIIOYUTh B KOHTPOJBHYIO paboTy IO
CIIEAYIOIIEH TeMe WJIM JK€ OrPAaHHYUTHCS IMPOBEICHHEM HEOOJBIION MPOBEPOYHON pPabOTHI B
teuenne 20-25 muHYT ypoka. IIpm sToM M oOydaromgecs, M Y4YUTeldb JOKHBI IOJIYYUTH
00paTHYIO CBS3b O JOCTH)KEHUH WM HE JTOCTHKEHUU TEMAaTHUECKUX TUIAHUPYEMBIX PE3yJIbTaTOB.

IIpu oueHke pe3ynbTaTa BBIIOJHEHHUS KOHTPOJIBHOM HJIM MPOBEPOYHON PabOThHl B MEPBYIO
oyepeb yCTAaHABIMBACTCA HAJIMYME WIM OTCYTCTBHE Y oOydaromierocs 6a30Boil MaTeMaTHYECKOU
MOJrOTOBKM, IO3TOMY TaK Ba)KHO OTIEIbHO OLEHUTH BBINOJHEHHE UM COOTBETCTBYIOILUX
3agannii. Kak mpaBuiio, OHM KOMIIOHYIOTCS B IIEPBYIO YaCTh KOHTPOJIBHOM pabOTHI.

[Tone3sHo mpuaepKuUBaThCs CIEAYIOIIEro MOJIXO0AAa K HAYMCIEHUIO OaJlJIOB 3a BBIOJHEHHE
3aJJaHMii: 32 BEPHOE BHITIOJIHEHUE KAXKI0TO 33aJJaHUs MIEpBOil yacTu oOydaromeMycs Haunucisiercs |
0aJu1; 3a BBIIOJIHEHHUE 3a/laHMUs] BTOPON YacTU HAYMCIAIOTCS 2 0ana, ecau JaHO BEpPHOE pelleHue
U TpuBeneHO oOocHOBaHWe; 1 Oai, eciM JIOTMKa pEIICHHs BepHa, HO JIOMyIEeHa OjHa
BBIUMCIINTEINIbHAS OIIMOKA UIIU MPE/ICTaBIEHHOE 00OCHOBAHNE HE MOYKET CUMTATHCS ITOJIHBIM.

[Tpy HEOOXOOUMOCTH KPUTEPUH MOTYT OBbITh JETATM3UPOBAHBI, YTO MO3BOJUT 00Jiee TOUHO
BBISIBUTH IPOOEIbI, 3aTPpyIHEHHUs] 00yUYaroIKUXCsl U UX MPUYUHBI, YTO, B CBOIO OYepe/ib, 103BOJIUT
CIUIaHUPOBATh KOPPEKTUPYIOIINE TIPOLEAYPHI.

BaxHo TakXke MOMHHUTb, YTO COJEpXKaHHE, CTPYKTypa KOHTPOJBHOW paboThl U KpUTEPUU
OLICHMBAHMS €€ BBIIIOJIHEHUS JIOJDKHBI OBbITh pa3pabdoTaHbl TakuM oOpa3oM, UTOOBI Yy
oOyyaromuxcs ObLJIO MpPaBO Ha OWIMOKY: AJS MOJYYEHHUS OTMETKH «3» He 0053aTelbHO BEpHO
BBITIOJTHUTH BCE 3a/1aHUsl 00513aTENBHOIO YPOBHS, aHAJIOTHMYHO, JJIS MOJIYYEHHUS OTMETKU «5» He
00513aTeNIbHO BBIMOJIHUTH BCE 337aHUs1 KOHTPOJIBHOM paboTHI.

PexoMennyroTes cienyrouye KpUTepUu JUisl epeBojia o0IIe cyMMbl HAUUCICHHBIX OaioB

B OTMETKY IO NATHOAIILHOM IIKaje:

— oOyuaromuiics He JOCTHUT YAOBJIETBOPUTENBHOrO (00s3aTE€IBHOI0) YPOBHS IMOJTOTOBKU
(oT™meTKa «2»), ecnu oH Habpan menee 55% 6anmnoB Yactu 1 (00s3aTenbHOrO YpOBHS);

— oOyyaromuiicss JIOCTHI YJIOBJIETBOPUTEIBHOIO (0053aTeNbHOI0) YpPOBHS MOATOTOBKU
(oTMeTKka He HUXe «3»), eciau oH Habpais He MeHee 55% 6amioB Yactu 1 (00s13aTeIbHOTO YPOBHS);

— 0Oyuaromuiicsi JOCTUT MOBBIIIEHHOTO YPOBHS (OTMETKa He HIKE «4»), eclii OH HaOpaj He
MeHee 65% obmero uncna 0amioB; 00y4YaIOUIUIICS JOCTUT BBICOKOTO YPOBHS (OTMETKaA «5»), eclu

OH Habpain He MeHee 85% oOluiero uncia 6ansos.

[Ipennaraemas mkana mepeBojia CyMMbl HAYMCIECHHBIX 0AaJUIOB B OTMETKY IO MATHOAIIBHON
IIKaJIe MOKET OBITh CKOPPEKTUPOBaHA B KaXI0M OTJEIbHOM ClIydae.

Ouenka mecmogvix 3a0anHuil

Tect MOXKeT UCTIONB30BAThCS AJIs MPOBEACHUSI TEKYILIETO U TEMaTHUYEeCKOro KOHTpouid. bonee
1enecoo0pa3Ho  HMCIOJIb30BaTh TECTOBYIO (OpMY TpPH  BBIIBICHHH CTENEHH  YCBOEHUS
TEOPETUYECKOr0 MaTepuasa U yMEHUs peliaTh 3a/1aHus penpoayKTUBHOTO XapakTepa.

[Ipu wucnonp3oBaHMM TecTa Kak (OPMBI KOHTPOJIS MOTYT OBITh PEKOMEHIIOBAaHBI TE K€
KpUTEpUHU AJIs TIepeBOia CyMMbI 0ayioB B OTMETKY. OJJHaKO MpHU 3TOM CJIENyeT YYUThIBaTh, YTO B
3aBHCHUMOCTH OT THIIAa TECTOBBIX 33aJJaHUi, BKJIIOUEHHBIX B TE€CT, KPUTEPHH MIEPEBO/Ia CyMMBbI OaJIJIOB
B OTMETKY MOTYT OBITh CKOPPEKTUPOBAHBI.

Tak, mpy BBIMOJIHEHUH TECTA, COCTOSIIETO TOJBKO M3 3aJaHHil C BHIOOPOM OJHOTO OTBETA
(cambIe IPOCTHIC), HIYKHUE TIOPOTH MOT'YT OBITh YBEITUUCHBI:
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— He MeHee 70% — orMmeTka «3»;

— He MmeHee 80% — oTMmeTKa «4»;

— ue meHee 90% — oTMmeTka «5».

Brinonnsis ananus pe3yabTaToB MPOBEPOYHON MIIM KOHTPOJIBHOM MPOEAYPhI, HE3aBUCUMO OT
dbopMBl ee TpOBEACHHMS, Ielieco00pa3Ho (PUKCHPOBaTh HE TOJBKO KOJUYECTBO BBIMOJHEHHBIX
3a/laHuii, HO W KaKWe WMEHHO 3a/laHus ObUIM BBIMOJTHEHBI KaK KaXKIbIM OOydYaloImuMCs, Tak H
KJIACCOM (TPYIINOW) B IIEJIOM.

[IpuMeHeHHe MAHHOTO TOIXOJa IO3BOJSET CHEeNaTh OTMETKY Oosnee WHPOPMATHBHOW U
000CHOBAaHHOM, BCETJla MOXXHO MPOAHAIM3UPOBATh, U3 YEr0 CKJIAIbIBACTCS OOIIMIA Ol KaXkIoro
00yyJaromerocs, Kakue 3a/1aHusi BBIMOJHEHBI MOJHOCTHIO, @ KAKME YaCTUYHO.

Taxoke pu JaHHOM IOJXOJIE PEATU3YETCsS HEOThEMIIEMOE MPABO KaKI0T0 OOyJaroIIerocs: —
«paBO Ha oOmHUOKy». B 1enoM mo rpymnme o0yYaromuXxcs BBISIBISIOTCS OOIIHME MpoOesl,
TpeOyIOIIHNe KOPPEKIMH U TOTIOJTHUTEILHON paOOTHI.

— He meHee 70% — oTMmeTKa «3»;

— He MeHee 80% — oTMeTKa «4»;

— He MeHee 90% — oTMeTKa «5».

Brinonnsis ananus pe3yabTaToB MPOBEPOYHON MIIM KOHTPOJIBHOM MPOIEAYPhI, HE3aBUCUMO OT
dbopMBI €e TPOBEACHHMS, IeIeco00pa3sHo (PUKCHPOBATH HE TOJBKO KOJWYECTBO BBIMOJHEHHBIX
3aJlaHnuii, HO W KaKWe MMCHHO 3a/IaHUs ObUIM BBIMIOJHCHBI KaK KaXIbIM OOYy4YaromIMMCs, TaK H
KJ1accoM (TPYIINOi) B LIEJIOM.

[IpuMeHEeHHe MAHHOTO TOIXOJa IO3BOJSET CHEeNNaTh OTMETKY Oosiee WHPOpPMATHBHOW U
000CHOBAaHHOM, BCETJja MOXHO MPOAHAIM3UPOBATh, U3 YEro CKJIAIbIBACTCS OOIMMHA Ol KaXkIoro
o0yyJaromerocs, Kakue 3aJlaHusi BBITIOJHEHBI MOJTHOCTBIO, a KaKhe YaCTHYHO. Takke IpH JaHHOM
MOJIXOJIE pealn3yeTcss HEOThEMIIEMOE MPaBO KaXKIOro OOydYarollerocs — «mpaBo Ha OmHUOKy». B
LEeJIOM [0 Ipynne oOydarolUXCsl BBIBISIIOTCS 0OLue MpoOeinbl, TpeOyrolue KOpPpeKIUuH U
JOTIOTHUTETILHOU PabOTHI.

IloypouHoe niiannpoBaHue N0 MaTeMaTHKe B S KJjlacce

Ne ni/mt Tema ypoka Kou-Bo
4acoB
1 JlecsiTuuHas cucteMa CUMCIEeHUs. P HaTypalbHBIX YHCEll.
2 [lo3unmonHass cucrema cuuciaeHus. PuMckas Hymepauus Kak IpUMED

HEIO3UIIMOHHON CHUCTEMBI CUHCIICHUS. HCCHTI/I“IHaH CUCTCEMA CUUCIICHUS.

3 Urenue u 3aMKCh HATYpaJIbHBIX YHCEI. 1

4 Harypansnsiii psa. Yucno 0. 1

5 N3o6paxenne koopauHaTHOU (4nciaoBoi) npsiMoil. OmnpezneneHue 1
KOOpJMHATHI TOUKH.

6 N300pakeHne KOOpAuHATHOM (YMCIOBOM) MpsiMoii.  Omipeaenenne 1
KOOpJMHATHI TOUKH.

7 HatypanbHble ynciia Ha KOOPAUHATHON IPSIMOIA. 1

8 Yucnossle HepaBeHCTBAa. (CpaBHEHHE HATypaJbHBIX YHUCENI C IOMOIIBIO 1
KOOPJAMHATHOU IIPSIMOM.

9 CniocoObl cpaBHEHUS HATYpaJIbHBIX YHUCEN IPYT C JPYTOM U C HYJIEM.

10 CpaBHEHHE BEIMYHH.

11 [IpaBuna oxpyraenus. OKpyrieHHe HaTypalbHOTO YKCIIa C U30BITKOM. 1
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12

[TpaBuina oxpyrienusi. OKpyriieHue HaTypajJbHOTO YUCIIA C HEIOCTATKOM.

13 Apudmernueckne 1eHCTBHS ¢ HATYPAIbHBIMU YHACIAMHU.
JleicTBuE CIIOKEHUS.

14 Apudmernueckne 1eHCTBHS ¢ HATYPAIbHBIMU YHACIAMHU. 1
CBolicTBa CII0KEHHUS.

15 Apudmernueckne 1eHCTBHS ¢ HATYPAIbHBIMU YHACIAMHU. 1
JleficTBUE BBHIUMTAHHS.

16 Apudmernueckue 1eHCTBHS ¢ HATYPAIbHBIMU YHACIAMHU. 1
CBoiicTBa BEIYUTAHMUS.

17 CiioxeHue ¥ BBIUNTaHUE HAaTyPAJIbHBIX YHCET. 1
Penrenue 3amau.

18 Apudmernueckue JeHCTBUS C HaTypalbHbIMU YHCIAMU. 1
JleficTBHE YyMHOKEHMUS.

19 YMHOKEHHE HaTypalbHbIX yKcen. Pemenue 3aaau. 1

20 CBolicTBa HYJIS TIPU CIIOKEHUHM U YMHOKCHHH. 1

21 CaoiicTBa €AVHULBI IIPU YMHOXXEHUU 1

22 [TepemecTuTeNIbHOE U COUYETATEIBLHOE CBOMCTBA CIOKEHUS. 1

23 [lepemecTuTeNbHOE U COYETATENHFHOE CBOMCTBA YMHOKCHUSI. 1

24 PacnpenenurenbHOe CBOMCTBO YMHOKEHHS. 1

25 Jlenutenu U KpaTHBIE. 1

26 Paznoxxenue qpciaa  Ha MHOXKUTEIH. 1

27 Paznoxenne YUClIa HA MHOXHUTEIH. 1

28 Jenenue ¢ octatkoM. HaxoxneHue HeM3BeCTHBIX KOMIIOHEHTOB MIPU JAECTICHUN 1
C OCTAaTKOM.

29 Pemenue npakTHYeCKUX 3aa4 Ha JAEJICHHUE C OCTATKOM. 1

30 [ToHsiTHE TPOCTOTO M COCTABHOIO YHCIIA. 1

31 [TpocThie 1 cocTaBHBIE YUCIA. 1

32 Yérnble n Heu€THBIC uncna. [Ipusnaku nqenumoctu Ha 2, Ha 5, Ha 10. 1

33 [Tpu3naku genmuMocTw Ha 3, Ha 9. 1

34 [Topsimok BBINOJMHEHUS apUPMETHUECKUX JEHCTBUII B BBIPAXKEHUSIX CO 1
cKoOKaMu  0e3 CKOOOK.

35 N3MeHeHune nopsaka 1eMCTBUM B BBIPAXKEHUH HA OCHOBE CBOICTB 1
apu(MeTHUECKUX ACHCTBUI.

36 CreneHp ¢ HATypaJIbHBIM MTOKA3aTEIIEM. [MopsimoK BITOTHEHHS 1
apu(METHIECKUX JACHCTBUI B BBIPOKEHUSX, COJCPIKALIIX CTECTICHH.

37 Jenenne HaTypanbHbIX yncen. Pemrenue 3amay. 1

38 Penrenne TeKCTOBBIX 3a/1a4 Ha Bce apu(MeTHUECKUE JISHCTBUS. 1

39 Pemnrennie TeKCTOBBIX 3a/1a4 Ha ABMKEHHUE. 1

40 Penrenne TeKCTOBBIX 3a/1a4 Ha Bce apu(MeTHUECKUE JIeHCTBUS. 1

41 Pemenne TeKCTOBBIX 3a71a4 Ha BCEe apu(PMETHICCKUE IEUCTBUS. HA JIBIKCHHE 1
U TIOKYTIKH.

42 Pemienne TeKCTOBBIX 337a4u Ha Bce apu(METHUECKUE ACUCTBUS. HA IBUKECHUE 1

U IIOKYIIKH.
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43 Kontponbnas padota nmo teme "HarypanbHbie yncia v HyJIb" 1
44 Touka, npsAmMas, J1y4, I0CKOCTb. 1
45 EnuHuiel usmMepeHust JIMHBI. 1
46 OTpe30K u ero JyiMHa 1
47 OxpyxHOCTb M KpyT. Paguyc, nuamerp, LEHTP. 1
48 [TocTpoeHus HUPKYJIEM U TUHEUKOM. 1
49 [IpakTrueckas padota mo teme: "[locTpoeHune y3opa U3 okKpyKHOCTEH". 1
50 Yron. Buasl yrios. 1
o1 VYron. [IpsmMoii, ocTpelii, TyIOi U pa3BEPHYTHIM YIIBL. 1
52 N3mepenune yrios. 1
53 N3MepeHne yrioB ¢ TOMOUIBIO TPAHCIIOPTHPA. 1
54 Nsmepenue YTJIOB c 1
MOMOIIIBIO TPAHCIIOPTUPA
55 N3mepenue yriioB ¢ MOMOIIBIO TPAHCIIOPTHPA. 1
56 Honu u 1po0u. 1
N3o0pakeHue npodeit Ha KOOPAMHATHOM (YUCIIOBOM ) TIPSIMOA.
57 N3o0pakenune npodeit Ha KOOPAMHATHOM (YUCIIOBOM ) TIPSIMOMA. 1
58 PaBHbBIC 1pOOH ¢ pa3HBIMU 3HAMCHATEIISIMH. 1
59 [IpaBubHBIC ¥ HETIPABUIIbHBIC APOOH. 1
60 [TpaBuiibHBIE U HENIPaBUIbHBIE IPOOH. 1
61 OcHOBHOE CBOMCTBO APOOH. 1
62 OcHoBHOE CBOWCTBO ApoOu. PaBHbIe 1podu. 1
63 [TpruMeHeHne OCHOBHOTO CBOICTBA APOOH. 1
64 Coxpamienue apo6eil. [TonsTne HecokpaTUMOil 1poou. 1
65 |Cokpamienue npoOeit. 1
66 [[IpuBeneHue npobeii k 00IIEMY 3HAMEHATEIIIO. 1
67 |[IpuBenenue qpobOeii kK 0OIIEMy 3HAMEHATEITIO. 1
68 |CpaBHeHwue qpobeii. 1
69 (CpaBHeHue 1pobeii ¢ pa3HbBIMU 3HAMEHATENSIMU. 1
70  [[IpumeHeHue mpaBUiIa CpaBHEHHUsS JIpoOei ¢ pa3sHBIMH 3HAMEHATEISIMH IIPH 1
pEeLLICHUH 3aj1au.
71  [[IpumeHeHue TpaBUiIa CpaBHEHHUsS IpoOei ¢ pasHbBIMU 3HAMEHATEISIMU IpH 1
pEeLLICHUH 3aj1au.
72 |CnoxeHne OOBIKHOBEHHBIX JIpOOEH. 1
73  |BerunTaHume OOBIKHOBEHHBIX JPOOCH. 1
74 |CnoxeHue 1 BbIUUTAHUE OOBIKHOBEHHBIX JPOOEH. 1
75 CrnosxeHne oObIKHOBEHHBIX Jpo0Oeil ¢ pa3HbIMU 3HaMEHATEIISIMU. 1
76 Brruntanne oObIKHOBEHHBIX Apo0eit c pa3HbIMU 1
3HaMEHATEeJSIMH.
77 CrnoxeHue W BBIUMTAHHE  OOBIKHOBEHHBIX  JpoOed ¢ pa3sHBIMH 1

3HaAMCHATCIIAMU.
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78 CrnoxeHWe W BBIUMTAHHE  OOBIKHOBEHHBIX  JpoOed ¢  pa3sHBIMH 1
3HAMEHATEIISIMH.
79 [IpruMeHeHrne CBOMCTB CJIOXKEHUS U BBIYUTAHUS JJI pAllMOHATN3AINT 1
BBIYHCIICHUH ¢ OOBIKHOBEHHBIMU APOOSIMHU
80 [Tonsitue CMEIIaHHOM pobu u e€ n300pakeHNe Ha KOOPAMHATHOM 1
(4MCTIOBOM) IPSMOHA.
81 IlepeBon HempaBuibHON JpoOM B cMemiaHHyi JapoOb. IlpeacrarBnenue 1
CMEIIaHHOH IpoOu B BUE HEMPABUIBHOI.
82 CriokeHue ¥ BBIUMTAHUE CMEITaHHBIX IPOOCH. 1
83 Brrautanue npo0Ou M3 HaTypanbHOTO yuclia. BelunTanue cMemanHo apobu 1
U3 HaTypaJIbHOTO YHCIA.
84 YMHOXEHHE ApoOU Ha HATYPaThbHOE YHCIIO U HYJIb. 1
85 YMHOXEHUE ABYX IPOOCH. 1
86 Jenenue npobu Ha 1poOsk. Jlenenue qpodbu Ha HATYpaTbHOE YUCIIO. 1
87 YMHOXEHHUE U JeIeHUE TPOOCH. 1
88 CBolicTBa yMHOXKEHHUS IpOOEii. 1
89 [TpumeHeHue paBuiia yMHOXKEHUSI IpoOeil py perieHny 3a1ad. 1
90 Haxoxxnenne 4actu mesoro. 1
91 Haxoxxnenne 9actu mesoro. 1
92 Pemienue 3a1a4 Ha HAXOXKACHUE YACTH IIEJIOTO. 1
93 Pemenue 3a1a4 Ha HAXOXKACHUE YACTH IIEJIOTO. 1
94 [TpuMeHeHne paBUII YMHOXKEHUS | JeTISHHsT qpo0eii Ipy peleHnn 3a1adq. 1
95 [TpuMeHeHMe paBUII YMHOXKEHUS U JieNIeHHsI JpoOelt pH pelieHuH 3a/1au. 1
96 Pemenue 3a1a4 Ha HaXOX/IEHHE YaCTH IIEJIOTO U LIEJIOTO 0 €T0 YaCTH. 1
97 Pemienne TeKCTOBBIX 3a1a4, COAEPKAIIUX APOOH. 1
98 OcHoBHBIE 3371241 Ha APOOH. 1
99 Perenrie TeKCTOBBIX 33724, COAEPKAIINX JIPOOHBIE TaHHEIE. 1
100 Perenrie TeKCTOBBIX 33724, COAEPKAIINX APOOH. 1
101 | Ilpumenenue  OykB  JJId 3alMCU MaTEMAaTUUYECKUX BBIPAXKEHUN U 1
IIPEIIOKECHU .
102 [Ipumenenue OykB IS 3alUCH MAaTeMaTUYECKUX BBIPAKEHUMN U 1
MIPEIIOKEHU .
103 | KonrponbHas pabota 1o teme "OObIKHOBEHHBIE 1
npoou"
104 | MHOTOYTOJIEHUK U €TO DJIEMEHTHI. 1
105 | YeTbIp€XyToNbHUK, TPSIMOYTOJILHUK, KBAJpaT. 1
106 | Ilpaktuueckass pabora 1o Teme: "[locTpoeHHWE TPSAMOYTOJBHUKA C 1
3aJJaHHBIMU CTOPOHAMHU Ha HEIMHOBaHHOM Oymare".
107 | TpeyronbHUK 1
108 | OctpoyroapHbIe, MPSIMOYTOJIBHBIE W TYMOYTOJBHBIC TPEYTOIbHIUKH 1
109 | Ilepumerp MHOTOyTOJIBHUKA. [IepumeTp TpeyroibHUKa 1
110 | IlepumeTp mpsIMOYTOJIbHHUKA U KBaJpaTa 1
111 Enunauner msmepenus miomaan. PaBabie GUrypsi. 1
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112 [Tnomaae mpsAMOYToJIbHUKA U KBaApaTa. 1
113 | Ilmomraab MHOTOYTOJIBHUKA, 1
COCTaBIICHHOTO U3 MPSMOYTOJIHHUKOB M KBAIPATOB.
114 UreHue U 3aIUCh JECATUIHBIX APOOCH
115 [[IpexncraBieHue neCATUYHON APOOH B BUE OOBIKHOBEHHON
116  [lecsatuunble 1poOH, paBHBIC TAHHOW ACCATUIHON TPOOH. 1
117 |CpaBHeHHE eCATUYHBIX IpoOei 1
118 |CpaBHeHHE IeCATUYHBIX IPOOEH MO MpPaBHITY. 1
119 |M3o0paxeHWe ACCATHUYHBIX IpOOCH HA KOOPAWHATHOW (YUCIIOBOW) MPSMOIA. 1
CpaBHeHUE 1poOeit.
120 |Pa3znoxkeHue pazpsigam apoou. 1
121 |Cnoxenue JECATUYHBIX TPOOEH. 1
122  |CnoxeHue necATUYHBIX ApoOei. BeiunTtanue 1ecaTHUHBIX IpoOeH. 1
123 |Berauranue JECATUYHBIX TPOOeH. 1
124 |CnoxeHue ¥ BBIYMTAHHUE ICCATHYHBIX IPOOCH. 1
125 [[IlpumeHeHue TpaBWII CIIOKCHHUS M BBIYATAHUS JECATUYHBIX apo0el mpu 1
HAXO0XICHUY 3HAYCHHS BBIPKCHUS.
126 [[I[pumeHEeHNE CBOMCTB CIIOKEHHUS U BBIYUTAHUS JJI pallMOHATH3AIUN 1
BBIUMCIICHUH C JECITUYHBIMU JPOOSMHU.
127  |YMHOXeEHUE ECATUIHOHN IPoOU HA HATYPATHHOE YHCIIO. 1
128  |[VYMHOXeHHE ECATUIHON IpoOH HATYPAITLHOE HA YHCIIO. 1
129  |VMHOXeHHE ECATUIHON IPOOH Ha IECATUIHYIO APOOb. 1
130 [YmHOXeHHe AecATHIHOM ApOoOH HA JECATUIHYIO TPOOb. 1
131 |VMHOXeHHe NeCATUYHBIX JPOOeH. 1
132 |lencHue qECATHYHBIX JPOOCH. 1
133  |leneHue necATUYIHOMN APOOU HA HATYPATHHOE YHCIIO. 1
134  |leneHue MeCATUYHOMN APOOU HA HATYPATHHOE YHCIIO. 1
135 |[enenue necATUYHON qpoOU HA JECATUIHYIO IPOOb. 1
136 |VYmuOxeHue necstuuHoi npodu Ha 10, 100, 1000 u T. 1. 1
137  |lenenue necsatuanoit npodu Ha 10, 100, 1000 u T. 1. 1
138  [[IpumeHeHHe mpaBUI JCJIEHUS IECATUYHBIX JpOoOei MpH pelIeHu  3a/1au. 1
139 |deiicTBus ¢ AECITUYHBIMH IPOOSMHU. 1
140 |Bce BUIBI OEHCTBHI ¢ JECITHUHBIMHA JPOOSMHU. 1
141 |Okpyrnenue uncen. [Ipukunka. 1
142 Oxpyrnenue yucen. [Tpukunka. 1
143 |OxpyrneHue JecATUYHBIX APOOEi. 1
144  |OxpyrneHue JecATUYHBIX APOOEi. 1
145 [PemeHue TEKCTOBBIX 3aJa4 Ha YaCTH, C IOMOLIbIO YPAaBHEHUH. 1
146  |PemieHne TEKCTOBBIX 3a/1a4 HA YACTH, C TIOMOIIbIO YPAaBHEHHA. 1
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147  |PemeHue TEKCTOBBIX 3a7a4 Ha IJIOMIAIL U TIEPUMETP. 1
148 |PemeHue TEKCTOBBIX 3a7a4 Ha IJIOMIATL U IEPUMETD. 1
149 Pemenue TekcTOBBIX 3a1a4, coAepKanmx Apoou. OCHOBHBIC 3a/1a4l Ha 1
JIpoowu.
150 OcHOBHBIE 33124 Ha IPOOH. 1
151 | KonrponbHas pabota o teme "Jlecstuunsie 1poou” 1
152 | [lonsTHe «MHOTOTpaHHUKAY. [[pAMOYTONBHBIN MapaieenuIes] 1 Kyo. 1
153 | M3o0paxeHne MHOTOIPaHHUKOB. MO/EIH MIPOCTPAHCTBEHHBIX TEJ 1
154 | U3o0pakeHre NpSAMOYTOJIBLHOTO Tapajieenuneaa U Kyba Ha KIeT4aTon 1
Oymare
155 | Pa3BépTku KyOa u nmapajienenuneaa 1
156 | [Ipaktuyeckas padora no Teme "Pa3Béprka kyOa" 1
157 [Tnomane moBepxHOCTH KyOa. 1
158 | [Monsitue 00béMa. EnuHUIBI H3MEpeHus 00bEMa. 1
159 | O6BEM KkyOa, IPSIMOYTOJILHOTO TIapalIeIICITHITe 1A 1
160 | O6BbéM Kyba, IPSAMOYTOJIBHOTO MapalIe/IenuIeaa 1
161 | IloBTOpeHHe OCHOBHBIX MOHATHH W METOJOB Kypca 5 Kiacca, 00oOIieHue 1
3Hanuii / Beepoccuiickas mpoBepodHasi padboTa
162 | UroroBas koHTposibHas paboTa / Beepoccuiickas mpoBepouHas pabora 1
163 | IloBropenme. Pemenwe 3amad Ha Bce apudmMeTHUecKkue ACHCTBHS C 1
HATypaJIbHBIMH YHCIIAMHU.
164 | IloBropenue. ApupmeTndeckue AeUCTBUS ¢ OOBIKHOBEHHBIMU H 1
CMEIIaHHBIMU JIPOOSMHU.
165 | IloBTopenne. ApupmeTnyeckue AeCTBUS C OOBIKHOBEHHBIMHU H 1
NECATUIHBIMH JPOOSIMHU.
166 | IloBTropenue. Apupmernyeckue AeMcTBUS C OOBIKHOBEHHBIMU U 1
NECATUIHBIMH JPOOSMHU.
167 | [ToBTopenue. Pemenue TeKCTOBBIX 3a/1a4, COACPKAIIUX IPOOU
168 | IloBropenue. [IpumeHeHne CBOMCTB apu(pMeTHUECKUX ACUCTBUI C ApoOsSMH
JUTSL PalliOHAIM3AINY BEIYHCIICHHM.
169 | IloBropenue. Pemenue 3amad U3 peaiabHOM >KU3HU C OOBIKHOBEHHBIMH H 1
JECATUYHBIMU JPOOSMHU.
170 | IloBTropenue. Pemenre mpakTHKO-OpUEHTUPOBAHHBIX 337124 C 1
OOBIKHOBEHHBIMH U JECATUYHBIMU APOOSIMU
O0111ee KOJIMYECTBO YacOB: 170
IToypouHoe ni1aHMpoBaHUe O MaTeMaTHKe 6 KJacc
No Tema ypoka Koin-Bo
n/m 4acoB
1 | Apudpmernueckue neiicTBUS C MHOTO3HAYHBIMU HATypalbHBIMU YHCIIAMHU. 1
Cnoxenue.
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2 | Apudmernueckue NEHCTBHS C MHOTO3HAYHBIMHU HAaTYpPaJIbHBIMH YHCIIAMHU. 1
Brruuranue.
3 | Apudmerndeckue NEHCTBUS C MHOTO3HAYHBIMH HATYPAIbHBIMU YHCIIAMH. 1
YMHOKEHUE.
4 | Apudmerndeckue 1EHCTBUS C MHOTO3HAUYHBIMH HATypPaJIbHBIMU YHCIAMH. 1
Henenue.
5 | ApudmMerndeckue IEHCTBUS C MHOTO3HAYHBIMH HATYpPAIbHBIMU YHCIAMH. 1
Pemenne 3anau.
6 | ApudmMerndeckue IeHCTBUS C MHOTO3HAYHBIMH HATYPAIbHBIMHU YHCIIAMH. 1
Bxo1HOW KOHTPOJIb.
7 | YucnoBble BBIpAKEHHS, TOPSI0K ACHCTBHIA, UCTIONIB30BaHUE CKOOOK. 1
8 | YucnoBble BBIpaKEHHS, TIOPSIOK IEHCTBHIA, UCIIOIIb30BaHUE CKOOOK. 1
Pemenue 3amay.
9 | UncnoBsie BBIpAXECHHUS, MTOPSIOK ACHCTBHIA, UCTIOIB30BaHUE CKOOOK. 1
Hcnonb30BaHre IEPEMECTUTEIIBHOTO CBOMCTBA CIIOXKEHUS M YMHOKEHHUS.
10 | YucnoBble BBIpaXXCHHUS, TTOPSIOK JICHCTBUM, UCIIOIH30BAaHIE CKOOOK. 1
Hcnonb30BaHne COYETATELHOTO CBOMCTBA CIIOKCHHS 1 YMHOKCHHSI.
11 UucioBble BEIpAXKECHHUSI, MOPSAIOK ACHCTBUH, MCIIOIb30BaHUE CKOOOK 1
Hcnonb3oBaHue pacrnpeaeauTeIbHOTO CBOMCTBA YMHOKECHHUS. .
12 | OkpyrieHue HaTypaTbHBIX YUCET 1
13 | OkpyrieHue HaTypaJbHBIX YUCEI 1
14 | OkpyrieHue HaTypaJIbHbBIX YUCEI 1
15 | Hdenutenu yncna. Paznoxenue yucia Ha MPOCThIE MHOKHUTEIH. 1
16 | Kparnbie uncia. Pa3noxeHnue yrcia Ha MPOCThIC MHOKUTEIH. 1
17 | Jenutenu u kpaTHble yncaa. Hanbonpmmii oOmmii geaurens. 1
B3anmHO pocThie uncia.
18 Jlenutenu u kpaTHbIe yncia. Hanbonpimmii obuuii nenurens. Pemenue 3agau 1
19 | Hdenutenu u kpaTHble uncia. Haumensiee oOiee KpaTHoe 1
20 | Henurenu u kpaTHbIe uncna. Hanmenslnee obiee kpatHoe. Pemenue 3agau 1
21 | JlenuMOCTh CyMMBI 1
22 | JlenmuMOCTh IPOM3BEACHUS 1
23 | JlenmeHue ¢ 0CTaTKOM 1
24 | lenenue c 0CTaTKOM 1
25 Pemrenne TexCTOBBIX 3a1a4 1
26 | PemeHne TEKCTOBBIX 33/1a4 Ha COCTAaBIICHUE YPaBHEHHMA 1
27 Pemienue TeKCTOBBIX 3a/1a4 HA MPOLEHTHI 1
28 | PemieHmne TeKCTOBBIX 3a/1a4 HA ABM)KCHUE 1
29 | PemieHune TeKCTOBBIX 3a/1a4 HAa HAXOXJICHUE TUIOIIA U, IIEPUMETPa, 00BEMA 1
30 | KonrponbHas pabora no reme "HarypanbHble yncna' 1
31 | IlepneHauKyIspHbIE IPSIMbIE 1
32 | IlepneHauKyIspHBIE MPSIMbIE 1
33 | [NapannensHbIC TIPSMBIC 1
34 | IapannensHbIC TPSMBIC 1
35 PaccrosiHne Mexay nByMsl TOUKaMH Ha KBaJIPaTHOW CETKE 1
36 | PaccTosHME MEXKILy OT TOUKH J0 NPSAMOM Ha KBaJPaTHOM CETKE 1
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37 | JlnuHa MapuipyTa Ha KBaJpaTHOM CETKe 1
38 OObIKHOBEHHAs IPOOb, OCHOBHOE CBOMCTBO APOOH, COKpaIeHue apodei 1
39 | O6bIKHOBEHHAs P06, OCHOBHOE CBOMCTBO APOGH, COKpAICHHE ApObeit 1
40 | OObIKHOBEHHAS IPOOL, OCHOBHOE CBOMCTBO APOOHU, COKpaIICHHE IpOoOeii 1
41 | OObIKHOBEHHAs IpOOb, OCHOBHOE CBOMCTBO JPOOH, COKpaIIeHue Ipodei 1
42 | CpaBHEHHUE H YIIOPSAIOYMBAHKE APOOCH 1
43 | CpaBHEHHE U YIIOPSAIOUYMBAaHUE APOOEH 1
44 | CpaBHEHHE U YIIOPSIIOYMBAHUE TpOOei 1
45 | llecaTudHbie IpOOH U METPUYECKask CUCTEMA MEp 1
46 | lecatuuHbie IpOOH U METPUYECKask CUCTEMA MEp 1
47 Apudmernueckue TeUCTBUS C OOBIKHOBEHHBIMU U JACCATUYHBIMU JIPOOSIMH 1
48 Apudmerndeckue T1eMCTBUSA ¢ OOBIKHOBEHHBIMH U JECATUYHBIMH IPOOSIMHU 1
49 Apudmerndeckue TeUCTBUS C OOBIKHOBEHHBIMU U ACCATUYHBIMH JIPOOSIMH 1
50 | Apudmerndeckue IEHCTBUS C OOBIKHOBEHHBIMH U JACCATUYHBIMA JIPOOSIMH 1
51 Apudmernueckue AeCTBHS ¢ OOBIKHOBEHHBIMU U IECATUYHBIMU APOOSIMHU 1
52 | OtHomeHUE 1
53 | OrHoenue 1
54 | JleneHue B JaHHOM OTHOIICHHUH 1
55 | JlemeHne B JaHHOM OTHOIIICHUH 1
56 | Macmra0, mpornopius 1
57 | Macmira6, nponopius 1
58 [TonsiTue mpouenta 1
59 [TonsiTue mpouenta 1
60 | Berumcnenue mporeHTa OT BETUYHHBI M BEIMIHHBI 110 €€ MPOIICHTY 1
61 | Boluncnenue nporeHTa OT BETUYUHBI U BETUYHHBI 110 €€ MPOIIEHTY 1
62 | Boluncnenue nporeHTa OT BETUYUHBI U BETUYHHBI 110 €€ MPOIIEHTY 1
63 | Berncnenmue MPOIIEHTA OT BEJIMYMHBI U BEJIMYUHBI IO €€ TIPOLICHTY 1
64 Pemennie TeKCTOBBIX 3a/1a4, COIEPKALINX IPOOH U MPOLIEHTHI 1
65 | pemenue texcrospix 3a/1a4, COJIePKaIINX IPOOH U MPOLIEHTHI 1
66 Pemenne TeKCTOBBIX 33724, COJEPKAIINX APOOH U TPOLIEHTHI 1
67 | Pemenue TEKCTOBBIX 3a/1a4, COAEPKALIUX JPOOU U IPOLEHTEI 1
1
68 Pemenue TeKCTOBBIX 3a/1a4, COJIEPIKAIIMX APOOH U TIPOIECHTHI
69 | Kontponsuas pa6ora no teme "Jlpo6u" 1
70 | OceBas cummetpus. LleHTpanbHass cHMMETpHs 1
71 | OceBas cummetpus. LlenTpansHas cuMmmeTpust 1
72 | IlocTpoeHne CUMMETPUYHBIX QUTYP 1
73 | IlocTpoeHne CUMMETPUYHBIX QUTYP 1
74 | TIpaktuueckas pa6ora 1o Teme "OceBast cHMMETPHS" 1
75 | CummeTpus B IpOCTPAHCTBE 1
76 | Ilpumenenue OyKB JUIS 3alIMCH MaTEMAaTUYECKUX BBIPAKCHUN U TPEATIOKCHUN 1
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77

BYKBGHHBIG BBIPpaXCHUA U YUCJIOBBIC ITOACTAHOBKHU

1
78 | bykBeHHbIE paBEHCTBA, HAX0XK/IEHHE HEU3BECTHOI'O KOMIIOHEHTA 1
79 | BykBeHHbIE paBeHCTBA, HAX0XK/IEHHE HEM3BECTHOTO KOMIIOHEHTA 1
80 | ®opmyibl 1
81 | ®opmyibl 1
82 | UeThIpE€XyronbHUK, TPUMEPHI YETHIPEXYTOJIbHIUKOB 1
83 | [IpsAMOyroibHUK, KBAAPAT: CBOIMCTBA CTOPOH, YIIIOB, UAroHasekH 1
84 | IlpsMOyroyibHUK, KBaJpaT: CBOMCTBA CTOPOH, YIJIOB, TUaroHajen 1
85 | Usmepenue yrioB. Buabl TpeyrolbHUKOB 1
86 | M3mepenue yriioB. Bubl TpeyrojabHUKOB 1
87 | IlepumeTp MHOTOYTOJIbHUKA 1
88 | IlepumeTp MHOTOYTOJIEHUKA 1
89 | [Inomanp Gurypsr 1
90 [Tnomans purypsr 1
91 | ®opmynsl nepuMeTpa U MIOIMIAIN MPIMOYTOJIbHUKA 1
92 | ®opMmynsl epuMeETpa U MIOIMIAIN MPSIMOYTOJIbHUKA 1
93 | IlpubmmkEnHOE M3MepeHne Iomaan Guryp 1
94 | Ilpaktuueckas padora o teme "Ilnomanp kpyra" 1
95 | KonrponbHas pabota 1o teme "Bripakenus ¢ OykBamu. @Urypsl Ha INIOCKOCTH" 1
96 | Llensle uncia 1
97 | Llensle uncia 1
98 | Lensle uncna 1
99 | Moaynb yncia, TeOMeTpHUYecKasi HHTEPIIpEeTaUs MOy 1
100 Monynb yrcna, reoMeTpudeckas HHTepIpeTanus MOy 1
101 | Moaynb yrcnia, reoMeTprYecKasi HHTEPIpPETaIist MOIYJIs 1
102 | Mosmysnp uncia, reoMeTpiUecKas HHTEPIPETALUS MOTYIIS 1
103 | Monynb uucna, reoMeTpuyecKas HHTepIpeTaus MOy 1
104 | Yucnossle mpomeskyTKH 1
105 | ITomoxxuTeNnbHBIE U OTPUIIATEIIHHBIE YUCIIA 1
106 | ITomoxxuTenbHBIC U OTPUIIATEIHHBIE YHCIIA 1
107 | CpaBHeHHE MOJOKUTEIBHBIX U OTPULIATEIBHBIX YHCEI 1
108 | CpaBHeHuE MOTOKUTENBHBIX U OTPHIATETLHBIX YHCEIT 1
109 | CpaBHeHME MOIOKHUTENBHBIX U OTPULATENBHBIX YUCE 1
110 | CpaBHeHme MOMOKHUTETBHEIX K OTPHIIATETBHBIX YHCENT 1
111 | CpaBHeHue MOMOKHTENBHEIX X OTPUIATETBHBIX UHCET 1
112 | Apudmerndeckue AEUCTBUS C OJOKHUTEIBHBIMHI U OTPULIATEILHBIMU YHCIIAMHU 1
113 | Apudmerndeckue AEUCTBUS C MOJOKUTEIBHBIMU U OTPULIATEILHBIMU YHCIaMHU 1
114 | Apudmernueckre AEMCTBUS C MOJOKUTEIBHBIMU M OTPULIATEIBHBIMU YHCIIAMHU 1
115 | Apudmernueckue AeiiCTBHS ¢ MONOKUTEIBHBIMU U OTPULATEILHBIMH YHCTIAMH 1
116 | Apudmerndeckue NeHCTBUS C MOJTOKUTEILHBIMU M OTPUIIATEILHBIMH YHUCIIAMU 1
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117 | Apudmerrueckue NeHCTBHS C ONOKUTETLHBIMI M OTPHIATEILHBIMI YACIAMH 1
118 | Apudmermueckie AEACTBHS C MONOKUTETBHBIMA ¥ OTPHIATEILHEIMI JHCIAMH 1
119 | Apudmernueckue ASUCTBHS C TTOIOKUTEIHLHBIMU M OTPHIIATEILHBIMU YHCIAMHU 1
120 | ApudmeTrndeckre IEHCTBUS C MOJTOKUTEILHBIMU M OTPUIIATEIHHBIMH YHCIIaMHU 1
121 . 1
Apudmerrueckue JeMCTBHS € MOJIOXUTEIbHBIMU U OTPUIIATEILHBIMU YHCIIAMU
122 | Apudmermaeckie ASHCTBHS C MONOKUTETBHBIME ¥ OTPHIATEIEHEIMI JHCIAMH 1
123 | Apudmerndeckue AEUCTBHUS C TOIOKHUTEIBHBIMHI U OTPULIATEILHBIMU YHCIIAMHU 1
124 | Apudmerndeckue IeHCTBUS C MOJTOKUTEILHBIMU M OTPUIIATEILHBIMHU YHCIIAMU 1
125 | Apudmernyeckue neHCTBHS C MOTOKUTENFHBIME H OTPHIATEIHHEIMH YHACIAMH 1
126 Apudmernaeckue NeHCTBHS C TOJIOKUTEIBHBIMA M OTPUIIATEIBHBIME YHCIAMU 1
127 | Apudmerndeckre IEHCTBUS C MOJTOKUTEILHBIMU M OTPUIIATEIIBHBIME YHCIIaMHU 1
128 | ApudmeTnueckue neHCTBUS C TIOJOKHUTENBHBIMA U OTPULATETLHBIME YMCIIAMH 1
129 ApudmeTrnueckue JeHCTBUS C MOJOXKUTETbHBIMUA U OTPUIATEILHBIMU YU CIIAMU 1
130 | Apudmerndeckne AEUCTBHUS C TOIOKHUTEIHHBIMHA U OTPULIATEIILHBIMU YHCIIAMH 1
131 | Pemenuie TeKCTOBBIX 3a1a4 1
132 | Permenne TekcTOBBIX 3a1ad 1
133 | Pemenue TEKCTOBBIX 33124 1
134 | PemeHnue TeKCTOBBIX 3a1a4 1
135 | KonTposnbHas pabora mo TemaMm "bykBeHHbIEe BbIpaxkeHHs. llonoxurenbHble U 1
OTpULIATENbHbIE yncaa'
136 | 11 1
PAMOYTOJIbHAs CUCTEMA KOOPAWHAT Ha MIIOCKOCTH
137 | KoopauuaTel TOUKH Ha IIIOCKOCTH, abCIHCCa U OPNHATA 1
138 | CronGuaThbie 1 KPYroBbIe JHATPAMMBI 1
139 " " 1
[IpakTnueckas padbora no teme "Iloctpoenne auarpamm
140 | Pemenne TEKCTOBBIX 3aj1a4, COJACPIKAIINX JaHHBIC, TPEICTABICHHBIC B TA0IUIIAX U 1
Ha JTMarpaMmax
141 | Pemenue TEKCTOBBIX 3a/1a4, COJIEPKAINUX JaHHBIC, TPEACTABICHHBIC B TAOIUIAX H 1
Ha MarpaMMax
142 | TIpssMoyronpHBIN MapajuieenuIiea, Ky0, mpu3Ma, mupaMua, KOHYC, IWINHAP, ap 1
u chepa
143 | TlpssMoyronpHBIN MapauiesenuIiesa, Ky0, mpu3mMa, mupaMuaa, KOHyC, IMIIMH/P, Iap 1
u chepa
144 | U3o06paskeHue IPOCTPAaHCTBEHHBIX (UTYD 1
145 | N3oOpaxkeHne MpOCTPAHCTBEHHBIX (QUTYP 1
146 | IIpumeps! pa3BEPTOK MHOTOTPAHHUKOB, IMIIMHIPA U KOHYCa 1
147 | IIpakTuueckas padota no teme "CoznaHue Mozeneil IpoCTpaHCTBEHHBIX Guryp"” 1
148 | TIlonstue o0bEMA; eIMHULIBI U3MEPEHHST 00BEMa 1
149 | O6BEM IPAMOYTOIBHOTO Mapajuiesenumnena, kyoa, Gopmynsl 00bEMa 1
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150 | O6BéM npsAMOYTONBHOTO MapaJuIesienunena, kKyoa, GopMynnsl 00béMa 1

151 | IloBTOpEHNE OCHOBHBIX MOHATHI M METOJIOB KYPCOB 5 U 6 Ki1accoB, 0000I1IeHUE U 1
crCcTeMaTH3aIus 3HaHU

152 | IloBTOpEHNE OCHOBHBIX OHATHI M METOJIOB KYPCOB 5 U 6 Ki1accoB, 0000IIeHUE U 1
crcTeMaTH3aIus 3HaHUH

153 | IloBTOpEHNE OCHOBHBIX MOHATUN U METO/I0B KypCOB 5 U 6 Ki1accoB, 00001IeHNE U 1
cucTeMaTu3alus 3HaHUI

154 | TToBTOpEHNE OCHOBHBIX OHATHI U METOJIOB KYpCcOB 5 U 6 Ki1accoB, 0000IIeHNE U 1
cucTeMaTu3auuvs 3HaHUN

155 | IToBTOpEHNE OCHOBHBIX MOHSATHIA U METOJIOB KYPCOB 5 U 6 KJ1accoB, 0000IIeHUE U 1
cUcTeMaTu3alus 3HaHUI

156 | IToBTOpEeHHE OCHOBHBIX MOHATHIA U METOJIOB KYpPCOB 5 U 6 Ki1accoB, 0000IIeHNE U 1
cUucTeMaTu3auus 3HaHUI

157 | [loBTOpEHHE OCHOBHBIX MOHATHI U METOJIOB KypcoB 5 U 6 Ki1accoB, 0000111eHuE U 1
cUucTeMaTu3auus 3HaHUI

158 | IToBTOpEHNE OCHOBHBIX MOHSATHIA U METOJIOB KYPCOB 5 M 6 KJ1accoB, 0000IIeHUE U 1
cUcTeMaTu3alus 3HaHUI

159 | IToBTOpEHNE OCHOBHBIX MOHSATHIA U METOJIOB KYPCOB 5 U 6 KJ1accoB, 0000IIeHUE U 1
cUcTeMaTu3alus 3HaHUI

160 | TToBTOpeHHE OCHOBHBIX MOHATHII M METOIOB KypCOB 5 1 6 KI1accoB, 0006IIeHNE I 1
cucreMaTu3anus 3HaHui / Beepocceuiickas mpoBepouHasi paboTta

161 | MtoroBast KOHTPOJIbHAS 1
pabora / Bcepoccuiickas mpoBepodHas paboTa

162 | IToBTOpEeHNE OCHOBHBIX MOHATHIA U METOJIOB KYpPCOB 5 U 6 KJ1accoB, 000011IeHUE U 1
CUCTeMaTH3aIvsl 3HAaHUH

163 | [ToBTOpEHNE OCHOBHBIX MOHITHN M METOIOB KypcoB 5 M 6 KilaccoB, 0000mIeHne 1
cUucTeMaTu3alus 3HaHUI

164 | TToBTOpEHNE OCHOBHBIX MOHSATHIA U METOJIOB KYPCOB 5 M 6 KJ1accoB, 0000IIeHUE U 1
cUcTeMaTu3alus 3HaHUI

165 | [ToBTOpEeHME OCHOBHBIX IMOHSATHI M METOJIOB KYpCOB 5 U 6 K1accoB, 0000IIeHUE 1 1
cUcTeMaTu3alus 3HaHUI

166 | [ToBTOpEeHME OCHOBHBIX IMOHSATHI M METOJIOB KYpCOB 5 U 6 KJIacCOB, 0000IICHNE U 1
cUucTeMaTu3alus 3HaHUI

167 | IloBTOpEeHHE OCHOBHBIX MOHATUN U METOAOB KypcoB 5 U 6 KiaccoB, 00001IeHne 1
cucTeMaTH3alus 3HaHU

168 | [ToBTOpEeHNE OCHOBHBIX MOHATHI U METOJIOB KYPCOB 5 U 6 KJ1accoB, 0000IIeHUE U 1
cucTeMaTH3alus 3HaHUH

169 | IToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB KYPCOB 5 U 6 KJ1accoB, 0000IIeHUE U 1
cucTeMaTH3alus 3HaHUH

170 [ToBTOpEHNE OCHOBHBIX MOHATUN U METOJIOB KypCOB 5 U 6 KJlaccoB, 000011IeHE U 1
cucTeMaTH3alus 3HaHUH

OO011ee KOIUYECTBO: 170
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Ne Tema ypoka
m/n Bcero
1 IToHsiTHE PALIMOHAIIBHOIO YUCIIA 1
2 Apudmernueckue IeHCTBHSI C pPallMOHATBHBIMH YHCIAMU 1
3 ApudnmeTndeckne IeHCTBUS C pallMOHATBLHBIMU YHCIAMU 1
4 Apudmernueckue IeHCTBHSI ¢ pPallMOHAIBHBIMH YHCIAMU 1
5 ApudnmeTnieckne IeHCTBUS C pallMOHATBLHBIMU YHCIIAMU 1
6 ApudnmeTndeckne IeiCTBUS C pallMOHATbLHBIMUA YHCIAMU 1
7 CpaBHeHue, ynopsiA04MBaHUE PAIMOHAIBHBIX YHCEI 1
8 CpaBHeHue, ynopsiA04MBaHUE PAIMOHAIBHBIX YHCEI 1
9 CpaBHeHue, yHOpsiA0YMBAaHUE PALIMOHATIBHBIX YHCEI 1
10 CreneHb ¢ HaTypaJbHBIM [TOKA3aTEIEM 1
11 CreneHb ¢ HaTypaJbHBIM [TOKA3aTEIEM 1
12 CreneHb ¢ HaTypaJbHBIM [TOKA3aTEIEM 1
13 CreneHb ¢ HaTypaJbHBIM [TOKA3aTEIEM 1
14 CreneHb ¢ HaTypaJbHBIM [TOKA3aTEIEM 1
15 Pemenne oCHOBHBIX 33/1a4 Ha JpOOM, MPOLIEHTHI U3 peabHON NPAKTUKU 1
16 Pemenne oCHOBHBIX 3a/1a4 Ha JPOOU, MPOLIEHTHI U3 peaJIbHOM MPAKTUKU 1
17 Pemenne ocCHOBHBIX 3a/1a4 Ha JpOOH, MPOLIEHTHI U3 peaJIbHOM MPAKTUKU 1
18 Pemenne ocCHOBHBIX 3a/1a4 Ha JpOOH, MPOLIEHTHI U3 peaJIbHOM MPAKTUKU 1
19 [Tpu3Haky AETMMOCTH, Pa3JIOKEHHsI HA MHOKUTENIN HAaTypaJIbHbIX YHCEl 1
b
20 [Tpu3Haku AETMMOCTH, Pa3JIOKEHHsI HA MHOYKUTENIN HATypaJIbHbIX YHCEN 1
bl
21 Peanbuble 3aBucumocTi. [Ipsimast u oOpaTHasi NPONOPIIMOHATBLHOCTH 1
22 Peanbuble 3aBucumocTi. [Ipsimast u oOpaTHasi NPONOPIMOHATBLHOCTH 1
23 Peanbuble 3aBucuMocTi. [Ipsimast u oOpaTHasi NPONOPIMOHATBLHOCTH 1
24 Peanbuble 3aBucumocTi. [Ipsimast u oOpaTHasi NPONOPIMOHATBHOCTH 1
25 Kontponbnas pabora no teme "Parmonanbusie yncna 1
26 ByKBeHHbIE BhIpaKEHHUS 1
27 ITepemennsble. [lonycTrMble 3HaYEHUS IEPEMEHHBIX 1
28 Dopmyisl 1
29 Dopmyisl 1
30 [TpeoOpa3oBanue OyKBEHHBIX BBIpaKEHUI, PACKPBITHE CKOOOK U MPUBEICHUE 1
IMOAOOHBIX ClIara€MBbIX
31 [Tpeobpa3zoBanre OYKBEHHBIX BBIPAKEHUHN, paCKpPBITHE CKOOOK U IIPUBE/IEHUE 1
0JJOOHBIX CIaraeMbIX
30 [TpeoOpa3oBanue OyKBEHHBIX BBIPAXKEHUH, PACKPBITHE CKOOOK U MPUBEICHUE 1
IMOAOOHBIX ClIara€MBbIX
33 [TpeobpazoBanre OYKBEHHBIX BBIPAKEHUHN, paCKpPBITHE CKOOOK U IIPUBE/IEHUE 1
0JJOOHBIX CIaraeMbIX
34 CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTEIEM 1
35 CBolicTBa CTENEHU C HATYPAJIbHBIM I10KA3aTENIEM 1
36 CBoiicTBa CTENIEHU C HATYPAJIbHBIM ITOKA3aTelIeM 1
37 MHoro4ieHs! 1
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38

MHuorousieHsl

1
39 CrnoxeHue, BBIYMTaHUE, YMHOKEHHE MHOTOUYJICHOB 1
40 CrnosxeHue, BBIMUTAHUE, YMHO)KEHHE MHOTOUJIEHOB 1
41 CliokeHue, BBIYMTaHUEe, YMHOXKEHHE MHOTOUYJICHOB 1
42 CliokeHue, BBIYMTaHUE, YMHOXKEHHE MHOTOUYJICHOB 1
43 DopMyIIbl COKPAIEHHOIO YMHOKEHUS 1
44 DopMyIIbl COKPAIEHHOIO YMHOXKEHUS 1
45 DopMysIbl COKpPAILIEHHOTO YMHOXKEHUS 1
46 DopMyIIbl COKPAIEHHOIO YMHOXKEHUS 1
47 DopMyIIbl COKPAIEHHOIO YMHOXKEHUS 1
48 Pa3noxeHre MHOrO4JIE€HOB HA MHOKUTEIIN 1
49 Pa3noxeHne MHOro4JI€HOB HA MHOKHTEIIN 1
50 Pa3noxeHne MHOro4JI€HOB HA MHOKHTEIN 1
o1 PazyioxxeHre MHOTO4JIEHOB Ha MHOKUTENH 1
52 KonrponpHas padora no reme "Anredbpandeckue BeIpaKeHus" 1
53 YpaBHeHue, npaBuiia npeoodpa3zoBaHus YpaBHEHUs, PAaBHOCHIHBHOCTh YpaBHEHUN 1
54 JIuneiiHOe ypaBHEHHE C OIHOM MEPEMEHHOMN, PELICHUE JIUHEHHBIX YPABHEHUH 1
55 JIuneiiHOe ypaBHEHHE C OIHOM NEPEMEHHOMN, PEeLICHUE JIMHEHHBIX YPABHEHUH 1
56 JInHeliHOEe ypaBHEHHE ¢ OAHOW IEPEMEHHOM, PEIICHNE JIMHENHBIX YPABHEHUN 1
57 Pemienue 3aga4d ¢ moMoIIbI0 ypaBHEHHIM 1
58 Pemenue 3a1a4 ¢ moMOIIbI0 YpaBHEHUN 1
59 Pemenue 3a/1a4 ¢ moMonsI0 ypaBHEHUH 1
60 Pemenue 3a/1a4 ¢ moMonsI0 ypaBHEHUH 1
61 JluneiiHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpadux 1
62 JluHeliHOE ypaBHEHHUE C IBYMsI IEPEMEHHBIMH U eT0 rpaduK 1
63 Cucrema IByX JHHEHHBIX YPaBHEHUI C ABYMS IEPEMEHHBIMU 1
64 Cucrema IByX JHHEHHBIX YPaBHEHUH C ABYMSI IEPEMEHHBIMU 1
65 Cucrema AByX JHHEHHBIX YPaBHEHUI C ABYMS IEPEMEHHBIMU 1
66 Cucrema IByX JHHEHHBIX YPaBHEHUH C ABYMS IIEpEMEHHBIMA 1
67 Pemnienune cucrem ypaBHEHHHA 1
68 Pemienune cucrem ypaBHEHHHA 1
69 Pemienue cuctem ypaBHEHHHA 1
70 Pemrenue cuctem ypaBHEHHHA 1
71 Pemenne cucreM ypaBHEHUN 1
72 KonTponbHast pabota no teme "JIunelinble ypaBHeHUs" 1
73 Koopaunara Touku Ha npsiMoi 1
74 Yucii0BbIE TPOMEKYTKH 1
75 YuciioBbIE TPOMEKYTKH 1
76 PaccrosiHne Mex 1y 1ByMsl TOYKaMH KOOPAVMHATHOW MPSIMOMN 1
77 PaccrosiHne Mex 1y 1ByMsl TOYKaMH KOOPAVMHATHOW NMPSMOUN 1
78 IIpsamoyrosbHas cucTeMa KOOPJAWHAT Ha MIIOCKOCTH 1
79 [IpssMoyrosibHas cCTEMa KOOPWHAT Ha TIOCKOCTH 1
80 ITpumeps! rpadukoB, 3a1aHHBIX HOPMyTaMHU 1
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81 [Tpumepsl rpaduKoB, 3a1aHHBIX GopMyTamMu 1
82 [Tpumeps! rpaduKoB, 3a1aHHBIX GopMyTamMu 1
83 [Tpumepsl rpaduKoB, 3a1aHHBIX GopMyTamMu 1
84 Urenue rpad)vKoB peasbHbIX 3aBUCHMOCTEN 1
85 Urenue rpad)vKoB peabHBIX 3aBUCHMOCTEH 1
86 [Tonstue QyHKIMH 1
87 ['padux GpyHKINN 1
88 CgoiicTBa (yHKIMH 1
89 CgoiicTBa (yHKIMH 1
90 Jlunelinas GyHKIUSA 1
91 Jlunelinas yHKIUSA 1
92 [Toctpoenne rpaduika TUHEHHOW QYHKIIMH 1
93 [Toctpoenne rpaduka JTUHEHHOW QYHKIIMH 1
94 ['padux GyHkImm y =[x| 1
95 ['padux GyHkImm y =[x| 1
96 Konrponbnas padora no reme "Koopaunatsl u rpaduku. Oyaxmm” 1
97 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB Kypca 7 Kilacca, 0000111eHne 1
3HaHUHI
98 [ToBTOpEHNE OCHOBHBIX MOHATHH U METOAOB Kypca 7 Kiiacca, 00001ieHune 1
3HaAHUMI
99 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJI0B Kypca 7 Kilacca, 0000111eH1e 1
3HaHUHI
100 [ToBTOpEeHNE OCHOBHBIX MOHATUI M METOJIOB Kypca 7 Kiacca, 000011ieHne 1
3HaAHUU
101 Wrorosast koHTpOIbHAS paboTa 1
102 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB Kypca 7 Kilacca, 0000111eHne 1
3HaHUHI
OO11ee KOMMYECTBO YACOB MO IPOrpamMMe 102
IToypouHnoe niianupoBanue 1o ajaredpe 8 Kiacc
Ne Tema ypoka
n/n Bcero
1 KBazpaTHbIil KOPEHb U3 YKCIa 1
2 [TonsiTHEe 00 MppAIMOHAIEHOM YHCIIE 1
3 JlecaTuunple NpUOIMKEHUs UPPALMOHATIBHBIX YHCEI 1
4 JlecaTuunple NpUOIMKEHUs UPPALMOHATIBHBIX YHCEI 1
5 JlelicTBUTEIBHEIC YKCIIa 1
6 CpaBHeHUE JIeHCTBUTENbHBIX YHCEI 1
7 CpaBHeHUE JIeHCTBUTENbHBIX YHCEI 1
8 Apudmernueckuil KBaapaTHbBII KOPEHb 1
9 YpaBHeHnue Buza x> = a 1
10 CBoiicTBa apu(MeTHUECKUX KBaIPATHBIX KOPHEH 1
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11 CBoiicTBa apu(MeTHUECKUX KBaIPATHBIX KOPHEH 1
12 ITpeoOpa3oBaHne YUCIOBBIX BBIPAXKEHUMN, COAEPKAIINUX KBAIPATHBIE KOPHU 1
13 ITpeoOpa3oBaHue YUCIOBBIX BBIPAXKEHUMN, COJIEPKAIIMX KBaIpaTHbIE KOPHU 1
14 ITpeoOpa3oBaHne YUCIOBBIX BBIPAXKEHUMN, COAEPKAIINUX KBAIPATHBIE KOPHU 1
15 ITpeoOpa3oBaHue YUCIOBBIX BBIPAXKEHUMN, COAEPKAIINUX KBAIPATHBIE KOPHU 1
16 CreneHsb ¢ 11eIbIM II0KA3aTENEM 1
CranpapTHas 3anuch yncia. Pazmepbl 00bEKTOB OKpYyKaromero Mupa (ot
17 3JIEMEHTAPHBIX YaCTHUI] 10 KOCMHUUYECKUX 00BEKTOB), ININTEILHOCTh MPOLIECCOB 1
B OKpY’KaloIleM MHpE
18 CBoICTBa CTENEHU C LEJIBIM I0KA3aTeIeM 1
19 CBoOHCTBa CTENIEHU C LEJIBIM I0KA3aTeIeM 1
20 CBoiicTBa CTENEHH C LIENbIM OKa3aTeleM 1
21 CBolicTBa CTENEHHU C LIEJIBIM I10Ka3aTelIeM 1
22 CBolicTBa CTENEHHU C IEJIBIM I10Ka3aTelIeM 1
23 KBazpaTHblil TpéxuiieH 1
24 KBazpaTtHblil TpéxuiieH 1
25 Pa3znoxeHne KBagpaTHOro TpEX4aeHa Ha MHOKHUTEIN 1
26 PasnoxeHne KBagpaTHOTO TPEXUWICHA HA MHOXKHUTEIH 1
27 KOHTpOJII:”HaH pabota o Temam "KBanparusie kopuu. Crenenu. KBagparHsiid 1
TpEeX4JIeH
28 Anrebpanueckas 1poOb 1
29 JlonmycTuMmble 3HaUEHHsI IEPEMEHHBIX, BXOSIIUX B ajlredOpandyeckue 1
BBIPAKEHUS
30 JlomycTuMble 3HaUSHHSI TIEPEMEHHBIX, BXOSIINX B allre0panvecKkue 1
BBIpa)KEHUS
31 OcHOBHOE CBOMCTBO asirebpandeckon qpoou 1
32 Coxkpatienue apobeit 1
33 Coxkpatienue apobeit 1
34 Coxkpatienue apobeit 1
35 CrnoxeHue, BBIUMTaHHE, YMHOKEHHE U JIeIeHUE alredpandeckux qpoodei 1
36 CrnoxeHue, BBIUMTaHHE, YMHOXKCHHE U JIeIeHUE alredpandeckux apooei 1
37 CrnoxeHue, BBIUYMTaHHE, YMHOKEHHE U JIeIeHUE alnredpandeckux apooei 1
38 CrnoxeHue, BBIYMTaHHE, YMHOKCHHE U JIeIeHUE alnredpandeckux apooei 1
39 [TpeoOpa3oBaHue BhIpAXKEHUN, COACPIKAIIMX alredpandeckue I1podu 1
40 ITpeoOpa3oBaHue BHIpAKEHUH, COEPIKAIINX alredpanyecKue 1poou 1
41 [TpeoOpa3oBaHue BbIpAXKEHUN, COACPIKAIIMX alredpandeckue 1podu 1
42 KonrtposnbHas padora no reme "Anredbpanyeckas 1poos" 1
43 KBaznpaTtHOoe ypaBHEHHE 1
44 HenosiHoe kBagpaTHOE ypaBHEHHE 1
45 HenosiHoe kBagpaTHOE ypaBHEHHE 1
46 Popmysa KOpHEH KBaIpaTHOTO YpaBHEHUS 1
47 Popmyna KOpHEH KBaPaTHOTO YpaBHEHUS 1
48 dopMyna KOpHEW KBaIpPaTHOIO YPaBHEHUs 1
49 Teopema Buera 1
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50 Teopema Buera 1
o1 Pemenue ypaBHeHUH, CBOIAIINXCS K KBaIPATHBIM 1
52 Pemenue ypaBHeHUH, CBOIAIINXCS K KBaIPATHBIM 1
53 [Tpocreiimme ApoOHO-palMOHATLHBIC YPABHEHUS 1
o4 [Ipocreiimme 1poOHO-paIlMOHANBHBIE YPAaBHEHHUS 1
55 Pelenne TeKCTOBBIX 3a/1a4 ¢ HOMOIIbIO KBaIPATHBIX YPABHEHUN 1
56 PemieHne TEKCTOBBIX 33144 C IOMOIIBIO KBAJAPATHBIX YPABHEHUU 1
S Konrtponsnas padora no reme "KBagparusie ypaBHeHus" 1
58 HHHeﬁHerypaBHeHHe C IByMsI IEPEMEHHBIMH, €r0 TpaduK, IPUMEpPHI pEIICHUS 1
YPaBHEHMH B LIEJIBIX YUCIIAX
59 HHHefIHOCpraBHeHHe C IByMsI [IEPEMEHHBIMH, €r0 TpaduK, IPUMEpPHI peIIeHUs 1
yYpaBHEHHI B IEJIBIX YUCIIAX
60 HHHeﬁHOGpraBHeHHe C IByMsI IEpEMEHHBIMH, €ro TpaduK, MPUMEPHI PEHICHUS 1
YpaBHEHMH B LIEJIBIX YUCIIAX
61 Pemienue cucteM AByX JUHEHHBIX YPaBHEHUH ¢ ABYMS IEpEMEHHBIMU 1
62 Pemienue cucteM AByX JUHEHHBIX YpaBHEHU ¢ ABYMS IEpEMEHHBIMU 1
63 Pemienue cucteM AByX JUHEHHBIX YpaBHEHUH ¢ ABYMS IEpEMEHHBIMU 1
64 [TpuMepsl perieHyst CUCTEM HEJIMHEHHbBIX YpaBHEHUH C IBYMsl IEpEMEHHbBIMU 1
65 [TpuMepsl perieHysi CUCTEM HeJIMHEHHBIX YPaBHEHUH C IByMs IEPEMEHHBIMU 1
66 Fpa(bvnqecxa;l UHTEPIIPETaLs YPABHEHUA C ABYMs [IEPEMEHHBIMH 1 CHCTEM 1
JMHEHWHBIX YPaBHEHHH C IBYMsI IEPEMEHHBIMU
67 Fpa(pfmecxaﬂ UHTEPIPETALNS yPABHEHN C ABYMS IEPEMEHHBIMU H CHCTEM 1
JMHEHHBIX YpaBHEHHH ¢ IBYMsI IepeMEHHBIMU
68 Perenue TeKCTOBBIX 33Ja4 C MOMOIIBIO CUCTEM ypaBHEHUH 1
69 Perenue TeKCTOBBIX 33/J1a4 C MOMOIIBIO CUCTEM ypaBHEHUH 1
70 Perenue TeKCTOBBIX 33/J1a4 C MOMOIIBIO CUCTEM YpaBHEHUH 1
71 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA 1
72 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA 1
73 HepaBeHCTBO ¢ 0jHON IEPEMEHHON 1
74 JIuHelHbIC HEPABEHCTBA C OJTHON NIEPEMEHHON U UX PELICHUE 1
75 JIuHelHbIC HEPABEHCTBA C OJTHON NIEPEMEHHON U UX PELICHUE 1
76 JIuHelHbIC HEPABEHCTBA C OJTHON NIEPEMEHHON U UX PELICHUE 1
77 CucTembl TUHEHHBIX HEPABEHCTB C OAHOM MepeMEeHHON U UX pelleHHe 1
78 CucTembl TUHEHHBIX HEPABEHCTB C OAHOM MepeMEeHHON U UX pelleHHne 1
79 CucTembl TUHEHHBIX HEPABEHCTB C OHOM MepeMEeHHON U UX pelleHHe 1
80 I/I306p€l>KCHI/IC peleHust TMHEHHOTO HEPaBEHCTBA U MX CHCTEM Ha YHCIOBOM 1
PSIMOMA
81 I/I306p2vt>KeHHe penIeHus TMHENHOTO HEPABEHCTBA U X CUCTEM Ha YHCIOBOM 1
npsMOi
82 KonrtponbHas padora no remam "HepaBencrBa. Cuctembl ypaBHeHUI" 1
83 [TousiTue QyHKIMH 1
84 OO6nacTp onpenieneHuss 1 MHOXKECTBO 3HaUCHUH PyHKIMH 1
85 Crioco6blI 3a1aHus QYHKIUH 1
86 ['padux pyHKINU 1
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87 CoiicTBa (h)yHKIMH, HX OTOOpaKEHUE HA rpaduKe 1
88 Urenue u noctpoeHue rpagukoB QyHKIHHA 1
89 [Tpumeps! rpadukoB GyHKIMN, OTPaKAIONIUX PEATHHBIE IPOLIECCHI 1
90 OyHKIIUH, ONHMCHIBAIOIIUE MPSIMYIO M 0OpaTHYIO MPOTIOPLUOHATBHbIE 1
3aBHCHUMOCTH, UX TpaduKu
91 ['unepOona 1
92 ['unepOona 1
93 I'paduk bynkmmm y = x? 1
94 I'padux bynkmmm y = x? 1
Oyukmuy Y =X2, Y = X3, ¥y = VX, Yy = |x|; rpadudeckoe pelieHne ypaBHEHHH 1
95 . ’ 1
CHCTEM YpaBHEHUH
96 Oynkuy Y =X2, Yy = X3,y = VX, Y = [x|; rpaduyeckoe pernienue ypaBHEHUH 1 1
CHUCTEM YpaBHEHUU
97 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB KypcoB 7 U 8 KilaccoB, 000011eHne 1
3HaHUHI
98 [ToBTOpEHNE OCHOBHBIX MOHSTHI U METOJIOB KYpCcOB 7 U 8 KJ1accoB, 0000IIeHIE 1
3HAHUU
99 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB KypcoB 7 U 8 KilaccoB, 000011eHne 1
3HaHUMI
100 [ToBTOpEHNE OCHOBHBIX MOHATHI M METOJIOB KYpCOB 7 M § KJIacCOB, 00001IeHNE 1
3HAHUU
101 Hrorosast koHTpOIbHAs paboTa 1
102 IToBTOpEHNE OCHOBHBIX MOHATUI U METOJIOB KypcOB 7 U 8 KlacCoB, 000011IeHNE 1
3HaAHUU
OO011ee KOJIMYECTBO YacoOB MO MporpaMmMe 102
IToypouHoe niianupoBaHue 1o ajaredpe 9 Kiaacc
[1]
.N;. Tema ypoka Beero
n/m
1 ParnmonanbHbIe Yncia, MppanroOHAIBHBIE YUCIIA, KOHEYHBIE U OECKOHEUHBIE 1
JIeCATUYHbIE TpooU
5 MHOXeCTBO JIeHCTBUTENBHBIX YHCEIT; AUCTBUTEIbHBIC YUCIIA KaK OECKOHEUHbIE 1
JIECATUYHBIC IpoOu
3 B3anMHO 0THO3HAYHOE COOTBETCTBHE MEXKTy MHOYKECTBOM JICHCTBHTEIHHBIX 1
YHCeN U MHOKECTBOM TOUYEK KOOPJIMHATHOM MPsIMOI
4 CpaBHeHUe 1eHCTBUTEIBHBIX YHCEI, apu(METHUECKUE eHCTBUS C 1
JeHCTBUTEIILHBIMU YHACITAMHU
5 [TpuOmmkE€HHOE 3HAUYEHUE BEIMYUHBI, TOYHOCTh NPUOIMKEHUS 1
6 OKpyTJICHHE YHCEeT 1
7 OKpyTyIeHHne Yucen 1
8 IIpukniKa ¥ OLIEHKa pe3yJIbTaTOB BBIYUCICHUN 1
9 IIpukniKa ¥ OLIEHKA pe3yJIbTaTOB BEIYHMCICHUN 1
10 Jluneiinoe ypaBHeHue. Pemenue ypaBHEHUH, CBOASIIMXCS K JIMTHCHHBIM 1
11 Jluneiinoe ypaBHeHue. Pemenue ypaBHEHUH, CBOASIIMXCS K JIMTHCHHBIM 1




12 KBaznpaTtHoe ypaBHeHue. Penienue ypaBHEHM, CBOASIINXCS K KBaIPATHBIM 1
13 KBazpatHoe ypaBHeHue. PelieHue ypaBHEHHH, CBOASIIIMXCSI K KBaJJPATHBIM 1
14 bukBaznpaTHble ypaBHEHHUs 1
15 bukBaznpaTHble ypaBHEHHUs 1
16 IIpumepsl pelieHNs ypaBHEHUM TPETbEH U YETBEPTOU CTEIIEHEH Pa3il0KEHUEM 1
Ha MHOYKUTEIIN
17 [Ipumepsl perieHrst ypaBHEHUN TPEThEl M YETBEPTOM CTEIEHEN Pa3IOKEHUEM 1
Ha MHOXUTEIN
18 Pemienue npoOGHO-paIIOHANIBHBIX YpaBHEHHH 1
19 Pemienue npoOGHO-paIIMOHANIBHBIX YpaBHEHHH 1
20 Pemenne TeKCTOBBIX 3a/1a4 anreOpandecKuM METOJIOM 1
21 Pemenne TeKCTOBBIX 3a]1a4 aIre0panyeckKuM METOJIOM 1
22 Pemenne TeKCTOBBIX 3a/1a4 adreOpandecKuM METOJIOM 1
23 KonTponbHas pabora o reme "YpaBHEHUS C OJJHOU MTEPEeMEHHON " 1
24 YpaBHeHUE ¢ IBYMsI IEPEMEHHBIMHU H €0 Tpaduk 1
25 YpaBHeHUE ¢ IBYMsI IEPEMEHHBIMU H €0 Tpaduk 1
26 CucreMa IByX JJUHEHHBIX YPaBHEHHH € ABYMsI IEPEMEHHBIMU U €€ pelIeHHE 1
27 CucreMa /IByX JUHEHHBIX YPAaBHEHUH C ABYMs IEPEMEHHBIMU U €€ pellIeHUe 1
28 CucreMa /IByX JUHEHHBIX YPAaBHEHHH C ABYMs IEPEMEHHBIMU U €€ pellIeHUE 1
29 CucreMa /IByX JUHEHHBIX YPAaBHEHHH C ABYMs IEPEMEHHBIMU U €€ pellieHUe 1
30 Pemerine CUCTEM JBYX YPaBHEHUM, OJHO U3 KOTOPBIX JIMHEWHOE, a APYroe — 1
BTOpOM CTENEHU
31 PemeHUI/Ie CHUCTEM JBYX YpaBHEHHUN, OJHO U3 KOTOPBIX JIMHEWHOE, a APYroe — 1
BTOPOI CTENEeHU
32 Pemeline CUCTEM JBYX YPaBHEHUN, OJTHO U3 KOTOPBIX JINHEWHOE, a IPyroe — 1
BTOpPOH CTENEHU
33 PemeHUI/Ie CHUCTEM JBYX YPaBHEHHUN, OJHO U3 KOTOPBIX JIMHEWHOE, a APYroe — 1
BTOPOI CTENEeHU
34 I'padmyeckas HHTEpIpeTallUsl CUCTEMbl YPaBHEHUH C IBYMsI IEpEMEHHBIMU 1
35 Pemienne TeKCTOBBIX 3a/1a4 areOpandecKiuM CrocoOoM 1
36 Pemenne TEeKCTOBBIX 3a1a4 alreOpandecKuM CrocoooM 1
37 KonTponbHas pabota no reme "Cucremsl ypaBHeHU" 1
38 YucnoBble HEPABEHCTBA U UX CBOMCTBA 1
39 YucnoBble HEPABEHCTBA U UX CBOMCTBA 1
40 JInHeliHbIE HEPABEHCTBA C OJTHOM NEPEMEHHOM U UX PEIICHHE 1
41 JInHeliHbIEe HEPABEHCTBA C OJTHOM NEPEMEHHOM M UX PEIICHHE 1
42 JInHeliHbIEe HEPABEHCTBA C OJTHOM NEPEMEHHOM U UX PEIICHHE 1
43 CucTemMbl TUHEHHBIX HEPABEHCTB C OHOW NMEPEMEHHON U UX pElICHUE 1
44 CucTemMbl TUHEHHBIX HEPABEHCTB C OHOW NMEPEMEHHON U UX pElICHUE 1
45 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHON U UX PEHICHUE 1
46 KBagpaTHbIC HEPABEHCTBA U UX PELICHUE 1
47 KBagpaTHbIC HEPABEHCTBA U UX PELICHUE 1
48 KBaapaTHbie HEPAaBEHCTBA U UX PEIICHUE 1
49 KBaapaTHbie HEPAaBEHCTBA U UX PEIICHUE 1

41




50 KBaspaTHble HEpaBEHCTBA U MX PELLIEHUE 1

51 ['paduueckast MHTEPIIPETAINS HEPABEHCTB M CUCTEM HEPABEHCTB C IBYMS 1
HEpEMEHHbIMU

59 I'paduueckas UHTEpIIpETALMs] HEPABEHCTB M CUCTEM HEPABEHCTB C ABYMS 1
epPEMEHHBIMH

53 KonTponbnas pabora nmo reme "HepaBencrsa" 1

o4 KBanpatnunas pyHkuus, e€ rpaguk u cBOiCTBa 1

55 KBagparnunas ¢yHkius, e€ rpaguk u cBoiicTBa 1

56 KBagparnunas QyHkius, e€ rpaguk u cBoiicTBa 1

S7 [Tapabosia, KOOPAMHATHI BEPIIMHBI TAPa00IIbl, 0Cb CHMMETPUHU NTAPaOOJIIbI 1

58 [Tapabosia, KOOPAMHATHI BEPIIMHBI TApa00IIbl, 0Cb CHMMETPUHU NTAPaAOOJIIBI 1

59 [Tapabomna, KoOpAUHATHI BEPIIMHBI TapadoJibl, 0Cb CHMMETPHUH MapaboJIbl 1

60 [Tapabomna, KoOpAUHATHI BEPIIMHBI TapadoJIbl, 0Cb CHMMETPHUH MapaboJIbl 1

61 [TapaboJsia, KOOpAMHATHI BEPIIMHBI apadO0JIbl, 0OCb CUMMETPUHU NTapa0OJIb 1

62 [Tapabosa, KOOpIMHATHI BEPIIMHBI TapaboIIbl, 0Cb CAMMETPHH NapadoIIbI 1

63 I'paduku pynkwmii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x] 1

64 I'padukm pynknmii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x| 1

65 I'paduku pynkmii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x] 1

66 I'paduxn pynxmmii: y = kx, y = kx + b, y=k/x, y=x3, y=vX, y=[x| 1

67 I'padukm pynknmii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x| 1

68 I'paduku pynkmii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x] 1

69 KonrtpomnpHas padora no reme "®OyHnkuun" 1

70 IToHnsTHE YMCIIOBOM MTOCIEIOBATEIILHOCTH 1

71 3amanue Mmocae0BaTeIbHOCTH PEKYPPEHTHOM hopmyIioit u popmyiioit N-ro 1
YJieHa

72 Apudmernueckas U reoMeTpuUecKas Iporpeccuu 1

73 Apudmernueckas ¥ reoMeTpuUecKas Iporpeccuu 1

74 ®opmyIibl N-To iieHa apu(pMETHIECKO U TeOMEeTpUUECKON IpOorpeccui, 1
CYMMBI IEPBBIX N WICHOB

75 ®opmysbl N-TO YieHa apuPpMETHUECKON U T€OMETPUUECKON IPOTrpeccHii, 1
CYMMBI IEPBBIX N YWIECHOB

76 ®opmyIibl N-To YiieHa apuPpMETHIECKOH U TeOMETPHUECKOM Mporpeccui, 1
CYMMBI TIEPBBIX N WICHOB

77 ®opmysbl N-TO YieHa apuPpMETHUECKON 1 T€OMETPHUUECKON IPOrpeccuii, 1
CYMMBI IEPBBIX N YWICHOB

78 ®opmyIibl N-To YieHa apuPMETHIECKON U TeOMETPHUECKOM MPOrpeccui, 1
CYMMBI TIEPBBIX N WICHOB

79 N300paxeHne 4ieHoB apnii)Memqecxoﬁ Y TEOMETPUYECKON ITPOTPECCHI 1
TOYKaMH Ha KOOPJMHATHOM MJIOCKOCTH

80 N300pakeHne 4ieHOB apnfbMeTquCKoﬁ U TEOMETPUYECKON IIPOrpeECCUit 1
TOYKaMH Ha KOOPJMHATHOM MJIOCKOCTH

81 JInHEeNHBIN ¥ S5KCIOHEHIIUAIBHBIM POCT 1

82 Cn0oXHBIE TPOIIEHTHI 1

83 CnoxHble IPOLIEHTHI 1

84 KoHnTtponbHas pabota mo Teme "UucnoBbie mociie10BaTeIbHOCTH " 1
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[ToBTOpeHme, 006001IeHNE 1 CUCTEMATH3AIUs 3HAHUH. 3aniCh, CPaBHEHHE,

85 JICHCTBUS C NEHCTBUTEILHBIMU YMCIIAMH, YUCIIOBASI TIPSIMast !
86 [ToBTOpenue, 00o0IIeHNE U cUcTeMaTH3alus 3HaHui. [IpOIeHThI, OTHOIICHMSI, 1
IPONOPLUUHU
87 [ToBTOpeHue, 0600meHue u cuctemaTu3anus 3Hanuid. OkpyrieHue, 1
npUOJIMKCHUE, OI[CHKA
88 [ToBTOpenue, 0000IIeHNE U CUCTeMaTH3aIlHs 3HaHUi. Pernienne TeKkcToBbIX 1
3a/1a4 apu(hMETHICCKHM CIIOCOOOM
89 [ToBTOpeHmEe, 0000MIeHUE U CUCTEMATH3AIUs 3HAaHUH. PerieHne TeKCTOBBIX 1
3a/1a4 apuPMETHIECKUM CIIOCOOOM
90 [ToBTOpenue, 0000IIeHNE U CUCTeMaTH3aIlHs 3HaHUH. Pernienne TeKcToBbIX 1
3a/1a4 apu(hMETHICCKHM CITIOCOOOM
91 [ToBTOpeHme, 00001IeHNe U crucTeMaTH3alus 3HaHui. [IpeodpazoBanue 1
IreOpanyecKrX BhIPAKEHH, JOMYCTHMbIC 3HAYCHHUS
92 [ToBTOpenue, oboOIIeHNE U cucTeMaTu3anus 3Hanuil. [IpeodOpa3oBanue 1
areOpandecKrX BBIPAKEHHH, JONYCTHUMbIC 3HAYCHHS
93 [ToBTOpeHmEe, 00001IeHNE U crucTeMaTH3alus 3HaHui. [IpeodpazoBanue 1
aIreOpanyecKiX BhIPAKEHHM, JONYCTHMbIC 3HAYCHHUS
94 [ToBTOpenue, o6oOIIeHUE U cucTeMaTH3alus 3Hanuil. [IpeoOpasoBanue 1
areOpanyecKrX BBIPAKEHHH, JONYCTHMbIC 3HAYCHHS
95 [ToBTOpeHME, 0000IEeHNE 1 crcTeMaTH3aIusl 3HaHuH. DYHKIIUU: TOCTPOCHUE, 1
CBOICTBA M3YYCHHBIX (PYHKIIMIA
9% [ToBTOpeHue, 0000IIeHNE U cCUCTeMaTH3alHs 3HaHU . DYHKIIUU: IOCTPOCHUE, 1
CBOMCTBA M3YYEHHBIX (PYHKIMH
97 [ToBTOpenue, 0600IIeHNE U cCUCTeMaTH3alusl 3HaHu. DYHKIIUU: TIOCTPOCHHUE, 1
CBOWCTBA M3y4YEHHBIX QYHKIUH
98 [ToBTOpenue, o0o0IIeHNe U cucTeMaTH3alus 3HaHu. OYHKIUU: TOCTPOEHUE, 1
CBOMCTBA M3YYEHHBIX (PYHKIMH
99 HOBToperIe, o0o0mIeHne u cucremMaru3anus 3HaHui. ['paduueckoe perenue 1
YpaBHEHUHN U X CUCTEM
100 HOBToperIe, o0o01eHue U cucreMaTru3anus 3HaHui. I'paguueckoe perieHne 1
YpaBHEHHI U X CHCTEM
101 Wrorosast koHTpOIbHAS paboTa 1
102 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1
OO011ee KOJIMYECTBO YacoOB MO MPOTrpaMMe 102
IMoypounoe niiannpoBaHue M0 reoMeTpun 7 Kjace
Ne Tema ypoka Bcero
n/n
1 [Tpocreiinme reoMeTpuyecKiue 0OBEKTHI 1
2 MHOroyrosiasHuK, JIoMaHast 1
3 CMeXHbIE U BEPTUKAJIBHBIE YIJIBI 1
4 CMexHbIE U BEPTUKAJIBHBIE YIJIbI 1
S CMexHbIe U BEPTUKAJIbHBIE YTIJIb 1




6 CMexHbIE U BEPTUKAJIbHBIE YIJIbI 1
7 CMexHble U BEPTUKAJIbHBIE YIJIb 1
8 CMexHble U BEPTUKAJIbHBIE YIJIb 1
9 V3mepeHne TUHEHHBIX M YTIIOBBIX BEJIMYKH, BBIYUCICHUE OTPE3KOB U YIJIOB 1
10 V3mepeHne TUHEHHBIX M YTIIOBBIX BEJIMYKH, BBIYUCICHUE OTPE3KOB U YIJIOB 1
11 N3mepenue JIMHEUHBIX U YIVIOBBIX BEJIMYMH, BBIYMCIICHUE OTPE3KOB U YIJIOB 1
12 V3mepenne TUHEHHBIX M YTIIOBBIX BEJIMYKH, BBIYUCICHUE OTPE3KOB U YIJIOB 1
13 [lepumeTp 1 myomaas GUryp, COCTaBICHHBIX U3 MPSIMOYTOJIbHUKOB 1
14 [lepumeTp 1 maomA s GUryp, COCTABICHHBIX U3 MPSIMOYTOJIbHUKOB 1
15 [ToHsATHE O paBHBIX TPEYTOJILHUKAX U IEPBUYHBIC IPECTABICHUS O PABHBIX 1
¢burypax
16 Tpu npu3Haka paBeHCTBA TPEYTOJIHHUKOB 1
17 Tpu npu3Haka paBeHCTBA TPEYTOJIHHUKOB 1
18 Tpu npu3Haka paBeHCTBA TPEYTOJIHHUKOB 1
19 Tpu npu3Haka paBeHCTBA TPEYTOJIHLHUKOB 1
20 Tpu npu3Haka paBeHCTBA TPEYTOJIHHUKOB 1
21 Tpu npu3Haka paBeHCTBA TPEYTOJIHHUKOB 1
22 [Tpu3Haky paBeHCTBA MPSMOYTOJIBHBIX TPEYTOJbHUKOB 1
23 [Tpu3Haky paBeHCTBA MPSMOYTOJIBHBIX TPEYTOJIbHUKOB 1
24 CBOICTBO MeIMaHBI MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IIPOBEAEHHOM K 1
THIIOTEHY3e
o5 CBoiicTBO MeMaHbI MPSIMOYTOJIBHOTO TPEYTOIBHUKA, IPOBENEHHON K 1
TMIIOTEHY3€e
26 PaBHOOeIpeHHBIE 1 PABHOCTOPOHHUE TPEYTOJBbHUKH 1
27 [Tpu3Haku 1 cBOICTBa paBHOOEAPEHHOTO TPEYrOIbHUKA 1
28 [Tpu3Haku u cBOMCTBAa paBHOOEAPEHHOTO TPEYTOJIbHUKA 1
29 [Tpu3Haku 1 cBOICTBAa paBHOOEAPEHHOTO TPEYrOIbHUKA 1
30 HepasenctBa B reomerpuu 1
31 HepasenctBa B reomeTpuu 1
32 HepasenctBa B reomerpuu 1
33 HepasenctBa B reomeTpuu 1
34 IIpsiMOyTONBbHBIN TPEYTOJIBHUK € yriioM B 30° 1
35 IIpsiMOyTONBbHBIN TPEYroJIbHUK € yrioM B 30° 1
OHTpOJIbHAs paboTa 1o teme "TpeyronbHUKH
36 K 0 "T " 1
apaJuleTbHbIC IPSIMBIE, MX CBOICTBA
37 I1 , 1
ATBIN mocTynaTt EBknmna
38 I1 E 1
39 Haxkpecr nexarue, COOTBETCTBEHHbIE U OJJHOCTOPOHHUE YIJIbl, 00pa3oBaHHBIE 1
MIPH TIEPECeUSHIH MapaUICIBHBIX MPSMBIX CEKYIIEH
40 Haxpecr nexariue, COOTBETCTBEHHBIE U OJTHOCTOPOHHUE YIIIbI, 00pa30oBaHHBIC 1
IIPU NIepeceueHUH NMapaIeNIbHBIX MPSMBIX CEKYIIEH
41 Haxkpecrt nexarue, COOTBETCTBEHHbIE U OJJHOCTOPOHHUE YIJIbl, 00pa3oBaHHBIE 1
MIPH TIEpECeUSHIH MapaUICIbHBIX MPSMBIX CEKYIIEH
42 HaxkpecT nexaiiue, COOTBETCTBEHHbIE U OJHOCTOPOHHUE YTJIbI, 00pa30BaHHbIE 1

IIPU IEPECEUCHUH NTAPAJUICIBHBIX NIPSIMBIX CEKYILEH
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HaKPGCT JIC)KAIKUEC, COOTBETCTBCHHBIC U OAHOCTOPOHHUC YTJIBI, O6pa3OBaHHBIe

43 IIPU [IEpEeCceUeHUH NapauIeNbHbIX IPSMBIX CEKyIIEH !
44 Hpmz{ax NapajUIebHOCTH IPSMBIX HEPE3 PABEHCTBO paccTosHUM OT TOYEK 1
OJTHOM IPSIMOM 10 BTOPOH MpsiMOH
45 HpHBFaK NapajiiebHOCTH NPAMBIX HEPE3 PABEHCTBO paccTosHUM OT TOYEK 1
OJTHOM MpsIMOM 710 BTOPOH NpsiMOr
46 CyMMa yTJI0oB TPEyroJIbHHKa 1
47 CyMMa yTJIoB TPEyroJIbHIKa 1
48 Breninue yribl TpeyrojbHUKa 1
49 Brenrnue yriibl TpeyrojabHUKa 1
50 KonTposbnas 'I')a60Ta no TeMe "[lapannenbHbie IpsiMble, CyMMa YIJI0B 1
TPEYTrOJIbHUKA
o1 OKpy>KHOCTb, XOP/Ibl U TUAMETP, UX CBOICTBA 1
52 KacarenpHast K OKpY>KHOCTH 1
53 OKpy>KHOCTb, BHMCAHHAs B YTOJI 1
54 OKpy’>KHOCTb, BIIUCAHHAS B YIOJI 1
55 [Tonsitue o I'MT, npumeHeHue B 3a1a4ax 1
56 [Tonsitue o I'MT, npumeHeHue B 3a1a4ax 1
57 BuccexTpuca u cepeiMHHBIN NEPIEHINKYIISP KaK TEOMETPUIECKHAE MeCTa 1
TOYEK
58 OKpy’KHOCTb, OIMCAHHAsL OKOJIO TPEYTOJIbHUKA 1
59 OKpy’KHOCTb, OIMCAHHAs1 OKOJIO TPEYTOJIbHUKA 1
60 OKpy’KHOCTb, BIIUCAHHAS B TPEYTOJIBHUK 1
61 OKpy’KHOCTb, BIIUCAHHAS B TPEYTOJIBHUK 1
62 [Ipocreiimue 3a1auu Ha IOCTPOCHUE 1
63 [Ipocreiimue 3a1auu Ha IOCTPOCHUE 1
64 KOHTpOJ‘ILHa:I pabota o Teme "OKpyX)HOCTb U Kpyr. ['eomeTpuueckue 1
MIOCTPOEHHUS
65 [ToBTOpeHue u 0600IIeHNEe 3HAHUI OCHOBHBIX MOHSATUN U METO0B Kypca 7 1
KJj1acca
66 HTorosas KOHTpoJIbHAsA paboTa 1
67 IToBTOpenue u 0600IIeHNE 3HAHNN OCHOBHBIX MOHATHI U METOJIOB Kypca 7 1
KJjacca
68 [ToBTOpEeHMe u 060011IeHNE 3HAHUI OCHOBHBIX IMOHSATHI U METOJI0B Kypca 7 1
KJj1acca
OO0111ee KOJIMYECTBO YaCcOB IO MPOTpamMme 68
IToypouyHoe mi1aHMpOBaHHUeE N0 reoMeTpHH 8 KJacce
Nennn Tema ypoka Bcero
1 [TapannenorpamMM, ero Npu3HaKu U CBOWCTBA 1
2 [TapannenorpamMM, ero Npu3HaKu U CBOMCTBA 1
3 [TapayutenorpaMm, ero NpU3HAKU U CBOMCTBA 1
4 YacTHble cay4yan napauieorpaMMoB (IIPsIMOYTOJIbHHUK, pOMO, KBaJpar), Ux 1




IIPU3HAKU U CBOMCTBA

YacTtHble cayyau napauienorpaMMoB (IpsSMOYTOJIbHUK, pOMO, KBaipaT), UX

° IIPU3HAKY U CBOMCTBA !
5 YacTtHble Cilyau NapaIeNorpaMMoB (MpsIMOYTOJIBHUK, pOMO, KBaJ(par), Ux 1
MIPU3HAKH U CBOHCTBA
7 Tpaneuus 1
8 PaBHOOOKas1 ¥ IPsIMOYTOJIbHASI TPALIELIMU 1
9 PaBHOOOKas1 ¥ IPsIMOYTOJIbHASI TPALIELIMH 1
10 MeTo1 yIBOEHHSI MEIUAHBI 1
11 [leHTpanbHasi CUMMETPUS 1
12 Kontponbnas pabora o Teme "YeTbIpEXyroapbHUKH" 1
13 Teopema @aneca v TeopeMa 0 MPONOPIMOHATBHBIX OTPE3KaX 1
14 CpenHsist TMHUS TPEYroJIbHUKA 1
15 CpenHsist TMHUS TPEYroJIbHUKA 1
16 Tpaneuws, e€ cpeaHsist TMHUAS 1
17 Tpaneuus, e€ cpenHsis TUHUSA 1
18 [TponopuroHagbHBIE OTPE3KH 1
19 [TponopuroHaIbHBIE OTPE3KH 1
20 LleHTp Macc B TPEYTOIBHUKE 1
21 [Tono6HbBIE TPEYTOJIBHUKH 1
22 Tpu npusHaka 1o o0usl TPEyroJIbHUKOB 1
23 Tpu npusHaka noo0ust TpeyroJbHUKOB 1
24 Tpu npusHaka noo0usi TpEyroJbHUKOB 1
25 Tpu npusHaka noo0us TPEyTroJIbHUKOB 1
26 [TpumeHeHne no100usl P pelIeHUH TPAKTUYECKUX 3a7a4 1
27 KonTponbHas pabota no Teme "I1o100HbIE TPpEYroJbHUKH" 1
28 CBoiicTBa IIOMAAel TeOMETPHIECKUX QUTYP 1
29 DopMyIIbl 1S TUIONIA/IA TPEYTOJIbHUKA, TapaJljieiorpaMma 1
30 DopmyJbl 1)1 IJIOUIAIM TPEYTOJIbHUKA, apajljiesorpaMmma 1
31 DopMyIIbl 1S TUIONIA/IA TPEYTOJIbHUKA, TapaJljieiorpaMma 1
32 DopMyIIbl 1S TUIONIA/IA TPEYTOJIbHUKA, TapaJljieiorpaMma 1
33 DopmyJIbl )1 JIOUIAIA TPEYTOJIbHHKA, Mapajljiesorpamma 1
34 Brruncnenue niomaaen ciaoXkHbIX GUryp 1
35 [Tnomanu dburyp Ha kieryaToil Oymare 1
36 [Tnomaam mogoOHBIX Guryp 1
37 [Tnomanu nogoOHBIX puryp 1
38 3amaun ¢ MPaKTHYECKUM COJIEPIKAHHEM 1
39 3amaun ¢ MPaKTHYECKUM COJIEPIKAHHEM 1
40 Pemrenue 3agad ¢ mOMOIIBIO METOJA BCIIOMOTraTEeIbHOMN IIIONIA N 1
41 Kontponbnas padora mo teme "Ilnomans" 1
42 Teopema [Iudaropa u e€ npumeHenue 1
43 Teopema I[Tudaropa u e€ npumeHenne 1
44 Teopema I[Tudaropa u e€ npumeHenne 1




45 Teopema [Iudaropa u e€ npumeHenue 1
46 Teopema [Iudaropa u e€ npumeHenne
Omnpenenenne TPUTOHOMETPUIECKUX (PYHKIUI OCTPOro yriia
47 IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, TPUTOHOMETPUUECKUE COOTHOLIEHHUS B 1
PSIMOYTOJIbHOM TPEYTOJIbHUKE
48 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO 1
49 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO
50 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO 1
51 Kontposnbnas pa}'60Ta o reme "Teopema ITudaropa u Hagana 1
TPUTOHOMETPUHU
52 BrincanHble U 1IeHTpabHbIE YIJIbl, YTOJI MEXY KacaTeJIbHON U XOpAoii 1
53 BrincanHble U 1IEHTpabHbIE YIJIbl, YTOJI MEXYy KacaTeJIbHON U XOpAoil 1
54 Briucansble 1 1IeHTpaJibHbIE YIJIbl, YTOJI MEXy KacaTeJbHON U XOpAoi 1
55 VYTIubl MeXAYy XOpJaMu U CEKYIIMMHU 1
56 VYTIubl MeXAYy XOpJaMu U CEKYIIUMHU 1
57 Briucansble 1 onucaHHble YeTIPEXYTOJIbHUKHY, UX IPU3HAKU U CBOMCTBA 1
58 Briucansble u onucaHHble YeTIPEXYTOJIBHUKHY, UX IPU3HAKU U CBOMCTBA 1
59 Briucansble 1 onucaHHble YeTIPEXYTOJIbHUKHU, UX IPU3HAKU U CBOMCTBA 1
60 [IpuMeHeHMe CBOWCTB BIMCAHHBIX U ONMCAHHBIX YETHIPEXYTOJIBHUKOB IIPU 1
pelIeHIH T€OMETPHYECKUX 33124
61 [TpumeHeHne CBOWCTB BIMCAHHBIX U ONMCAHHBIX YE€THIPEXYTOIBLHUKOB MPH 1
peLIeHNH FeOMETPUUECKUX 3a1a4
62 B3anMHoe pacnosioxkeHue ABYX OKpPY)KHOCTEH, 001Iie KacaTelIbHbIe 1
63 Kacanune okpyxHOCTEN 1
64 KonrtponbHas pabora no Teme "anm B OKpY>KHOCTH. BrincanHusle u 1
OIMCaHHBIE YEThIPEXYTOJIbHUKI
65 [ToBTOpEHNE OCHOBHBIX MOHATUI U METO/IOB KypCOB 7 U 8 KJIacCoB, 1
0000111eH1e 3HaHUH
66 IToBTOpEHUE OCHOBHBIX MOHATUN 1 METOJIOB KYpCOB 7 M 8 KJIaCCOB, 1
0000111eH1e 3HAaHUH
67 Wroroast koHTpOsbHAs paboTa 1
68 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB KypcOB 7 U 8 KIIaCCOB, 1
0000111eHNe 3HaHUI
O0111ee KOJIMYECTBO YaCOB IO MPOTpamMme 68
IToypouHoe nIaHMPOBaHUeE MO reoMeTpuM 9 KJace
.N;_r Tema ypoka Beero
n/n
1 Omnpenenenue TpuroHoMeTpuueckux Gpynximii yrios ot 0° go 180° 1
2 DopMmyJbl IPUBEIECHUS 1
3 Teopema KOcCHHYCOB 1
4 Teopema KOCHHYCOB 1
9) TeopeMa KOCUHYCOB 1
6 Teopema cuHycOB 1
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7 Teopema cunycoB 1
8 Teopema cuHyCcOB 1
9 Haxox1eHre JUIMH CTOPOH M BEJIMYUH YIJIOB TPEYTOJIbHUKOB 1
10 Perienue TpeyroibHUKOB 1
11 PewreHue TpeyroJbHUKOB 1
12 Pemenue TpeyrojabHUKOB 1
13 Pemienue TpeyroibHUKOB 1
14 IIpakTHyecKoe NIPUMEHEHHE TEOPEM CHHYCOB U KOCUHYCOB 1
15 IIpakTHyecKoe NIPUMEHEHHE TEOPEM CHHYCOB U KOCUHYCOB 1
16 KonrtponbHas paborta no reme "Perienne TpeyroibHUKOB" 1
17 [TonsaTue o nmpeoOpa3oBaHUH MOJO0MS 1
18 CoOTBETCTBEHHBIE 3JIEMEHTHI MTOJIOOHBIX (HUTYD 1
19 CoOTBETCTBEHHBIE 2JIEMEHTHI TOJIOOHBIX (HUTYD 1
20 Teopema o mpousBeneHNH OTPE3KOB XOP/, TEOpEMa O NPOM3BE/ICHHN 1
OTPE3KOB CEKYILUX, TEOpeMa O KBajpaTe KacaTelbHOU
21 Teopema o npousBeieHUH OTPE3KOB XOP/, TEOpeMa 0 NPOH3BECHIN 1
OTPE3KOB CEKYIIUX, TeOpeMa O KBaipaTe KacaTelbHOU
29 Teopema o mpousBeneHNH OTPE3KOB XOP/, TEOpEMa O NPOM3BE/ICHHN 1
OTPE3KOB CEKYIUX, TEOpeMa O KBajpaTe KacaTeJlbHOU
23 [IpuMeHeHHe TeopeM B pElICHUH TeOMETPUYECKHX 33134 1
24 [IpuMeHeHHe TeopeM B PELIEHUU T€OMETPUYECKHX 3a1a4 1
25 [IpuMeHeHHe TeopeM B pElICHUH T'eOMETPUYECKHX 33134 1
26 KonrtponbHas pabora no TeM?' "IIpeoOpa3oBanue nogpodus. Merpuueckue 1
COOTHOIIIEHUSI B OKPY)KHOCTH
27 Onpenenenre BeKTOpoB. PU3NYECKUI U TEOMETPUYECKUN CMBICT BEKTOPOB 1
28 CroxeHre ¥ BRIYMTaHHE BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHCIIO 1
29 CroxeHre ¥ BRIYMTaHHE BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHCIIO 1
30 CroxeHre ¥ BRIYMTaHHE BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHCIIO 1
31 PasnoskeHne BEKTOpa 10 IByM HEKOJUIMHEAPHBIM BEKTOPaM 1
32 Koopaunats! BekTopa 1
33 CkansipHO€ TPOU3BEICHUE BEKTOPOB, €0 IPUMEHEHHE JIJISI HAXOXKICHUS 1
JUIUH U YTJIOB
34 CkansipHoe POU3BECHUE BEKTOPOB, €0 IPUMEHEHHUE JIJIs1 HAXOXKICHUS 1
JUTAH | YTIIOB
35 Pemenwe 3a/1a4 ¢ MOMONIBI0 BEKTOPOB 1
36 Pemenwe 3a/1a4 ¢ MOMONIBI0 BEKTOPOB 1
37 [IprMeHeHne BEKTOPOB IS pelieHus 3a1ad Gu3nuKu 1
38 KonTponpHas padora o teme "Bektops” 1
39 JlekapTOBBI KOOPAMHATHI TOYEK HA TUIOCKOCTH 1
40 YpaBHeHHE MTPSIMOi 1
41 YpaBHeHHE PIMOKN 1
42 YpaBHEeHHE OKPYXKHOCTHU 1
43 Koopaunatsl Touek nepeceueHns OKPY>KHOCTH U TIPSIMOit 1
44 Metoa KOOpAMHAT MPH PEIICHUH T€OMETPHUIYECKUX 3a1a4, MPAKTHUYECKUX 1
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3aaq

15 Metoa KOOpAMHAT MPH PEIICHUH T€OMETPHUECKUX 3a]1a4, TPAKTHIECKUX 1
3a/1a4

16 MeTo KOOpAMHAT IPU PEIICHUU T€OMETPUUYECKUX 3a/1a4, MPAKTUYECKUX 1
3a/1a4

47 KonrtponbHast pabota no reme "JlekapToBbl KOOPAMHATHI HA MIIOCKOCTH" 1

48 [TpaBUIIbHBIE MHOTOYTOJIBHUKH, BBIYMCICHUE HX 3JICMEHTOB 1

49 Hucno n. InuHa OKpyKHOCTH 1

50 Uwcrno nn. JInnHa oKpyKHOCTH 1

o1 JUIMHa AyT¥ OKPY’KHOCTH 1

52 Panuannas mepa yria 1

53 [Tnomanpe kpyra, ceKTopa, CerMmeHTa 1

54 [Tnomane kpyra, ceKTopa, CerMeHTa 1

55 [Inomane kpyra, ceKTopa, CerMeHTa 1

56 [ToHsATHE O IBMYKEHHUHU TUIOCKOCTH 1

57 [TapannensHbIi IEPEHOC, TOBOPOT 1

58 [TapannenpHbIi IEPEHOC, TOBOPOT 1

59 [TapannenpHbIN IEPEHOC, TOBOPOT 1

60 [TapamiensHbIi IEpeHoC, TOBOPOT 1

61 [IpuMeHeHne NBHKEHUHN ITPU PEIICHUH 3a/1a4 1

62 KonTponbnas padota no temam "IIpaBuiibHble MHOTOYTOJILHUKH. 1
OxkpyxHOCTb. [[BUKeHuUs m10cKocTu"

63 [ToBTOpenue, o0o01IeHNE, cUCTeMaTH3aIMs 3HaHui. M3mMepenue 1
Te€OMETPHYECKUX BEITHYUH. TPeyroJbHIKH

64 [ToBTOpenue, 0600IIEeHNE, cucTeMaTH3alus 3Hanui. [lapannensHbie u 1
TIePIEeHIUKYIIPHBIC TPSIMbIE

65 [ToBTOpenue, 00o0IeHNe, cucTeMaTH3amus 3HaHui. OKPY>KHOCTb U KPYT. 1
["'eomeTpruecKie MOCTPOSHUS. YTIIbI B OKPYKHOCTH

66 [ToBTOpEeHMEe, 006001IeHNE, ccTeMaTH3alus 3HaHui. Brincanusie u 1
OIMCaHHbIE OKPY>KHOCTU MHOTOYTI'OJIbHUKOB

67 HTorosas KOHTpoJIbHAsA paboTa 1

68 IToBTOpEeHme, 06001IeHNe, cCTeMaTH3allus 3HAHUN 1

O0111ee KOJIMYECTBO YacOB IO MPOrpamme 68

B ¢enepanbHbIX U pernoHANBHBIX MPOLEAYpax OIEHKH KauecTBa OOpa30BaHMs MCIIONB3YeTCs
nepedeHb (KoauuKaTop) pachpeleleHHBIX IO KjaccaM TMPOBEPSIEMBIX TpeOOBaHUU K
pe3ynbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTelNbHOW MPOrpaMMbl  OCHOBHOTO  OOIIEro
00pa3oBaHUs U 3JIEMEHTOB COJIEP’KaHuUs IO MaTeMaTHKe.

Ilpogepaemvie mpedosanun K pe3yiomamam 0C60eHUs
OCHOGHOIUI 00pa3zoeamenvHoil npozpammal (5 Knacc)

Ko IIpoBepseMble TPEAMETHBIE PE3YJIbTaThl OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM
nposepsieMoro | TPOTPaMMbl OCHOBHOTO 00IIEr0 00pa3oBaHus
pe3ynbTara
1 Yucna v BeIYMCIEHUS
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[ToHumMaTh W TPAaBUIBHO YIOTPEOJSATH TEPMHHBI, CBSI3aHHBIE C HATYpaJbHBIMHU

1.1
YrcJaMH, OOBIKHOBEHHBIMH U I€CATUYHBIMU IPOOSIMU
19 CpaBHHMBATh M yNOPSAAOYMBATH HATYypAJIbHBIC YMCIIA, CPABHUBATH B MPOCTEHUIINX
' ciry4asix OOBIKHOBEHHBIC APOOH, IECITHYHBIC APOOH
CoOTHOCUTH TOUYKY Ha KOOPAMHATHOM (YMCIIOBOI) NMPSAMOM C COOTBETCTBYIOIIUM
1.3 el uucioM M M300pakaTh HaTypalbHble YHMCIAa TOYKAMM Ha KOOPAMHATHOM
(uucnoBoil) npsiMOM
14 Bomonuate  apudmernueckue IEMCTBUS ¢ HATypaJbHBIMU  YHCIAMH, C
' OOBIKHOBEHHBIMHU APOOSIMU B IPOCTEHIINX CIIydasx
1.5 BbINosHATE NIpOBEpPKY, NPUKUIKY Pe3yiIbTaTa BHIYMCICHUN
1.6 OxpyrisTh HaTypajibHbIE YHCIIA
2 Pemienue TekcToBbIX 3a1a4
21 Pemate TekcTOBblE 3a7auM  apuU(METHYECKHUM CIOCOOOM M C IOMOLIbIO
' OpraHM30BaHHOI'0 KOHEYHOT'0 epedopa BceX BO3MOXKHBIX BApUAHTOB
29 Pemiate 3amaun, conepraiiue 3aBUCUMOCTH, CBSI3bIBAIOIME BETMUUHBI: CKOPOCTb,
' BpEMsl, pacCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOUMOCTb
23 Hcnonb30BaTh KpaTKUE 3alUCH, CXEMbl, TaOJMIbl, 0003HAYEHUs NPH PELICHUU
' 3ajgad
24 [Tonp30BaThCs OCHOBHBIMU €AMHULIAMHM U3MEPEHUS: LIEHbI, MAacChl, paCCTOSHMS,
' BpPEMEHH, CKOPOCTH, BBIPAXKATh OJIHU €IMHUIIBI BEIMYMHBI Yepe3 IpyTrue
W3BnekaTb, aHaIM3UPOBATH, OLICHUWBATh HHGPOPMALIMIO, IPEICTABICHHYIO B
2.5 TabnuIle, Ha CTOJNOYATOM JAMarpaMMme, HMHTEPIPETUPOBATh IPEICTABICHHBIC
JTaHHBIE, UCIIO0JIb30BaTh IaHHBIE NP PEILICHUH 3aa4
3 Harnspgnas reomerpus
31 [Tonp30BaThCs TEOMETPUUECKUMHU MOHATUSMU: TOUKA, IPSIMasi, OTPE3OK, JIyd, Yo,
' MHOTOYTOJIBHUK, OKPY)KHOCTb, KPYT
39 [TpuBoanuTE mpHUMEpbl OOBEKTOB OKPYXKAIOIIEro MHUpA, HUMEIIUX (opMy
' M3YYEHHBIX TEOMETPUUECKUX (puryp
Hcnonb30BaTh TEPMUHOJOTHIO, CBA3aHHYIO C YyIJaMH: BEpUIMHA CTOPOHA; C
3.3 MHOTOYT'OJIbHUKaMU: yroJl, BEpIINHA, CTOPOHA, JUaroHallb; C OKPY>KHOCTBIO:
panuyc, 1uamerTp, HEHTp
34 N300paxaTh MU3yuyeHHbIE TIE€OMETPUYECKHE (UIYypbl Ha HEIMHOBAHHOM ¥
' KJIeTyaToi Oymare ¢ HOMOIBIO LIUPKYJIS ¥ IUHEHKH
HaxoauTe nMHBI OTPE3KOB HEMOCPEICTBEHHBIM HW3MEPEHHEM C TOMOIIbIO
35 JUHENKHU, CTPOUTh OTPE3KH 3aJaHHOM JJIMHBI, CTPOUTH OKPYKHOCTh 3aJaHHOTO
paguyca
36 Hcnonp30BaTh CBOMCTBA CTOPOH M YIJIOB NPSMOYTOJIbHMKA, KBajpara Uil HX
' MOCTPOCHMSI, BEIYUCICHHS TUIOIIAN U TIepUMeTpa
Bbruucnate mepuMmerp W IUTOMAAb  KBapara, TPSMOYTOJIbHUKA, QHryp,
3.7 COCTaBJIEHHBIX U3 IMPSAMOYTOJBHUKOB, B TOM u4Hcie (UTyp, W300pakeHHBIX Ha
KJIeT4yaTou Oymare
38 [Tonp30BaTbcsi OCHOBHBIMM METPHUECKUMH €AMHULAMH HW3MEPEHUsl [UIMHBI,
' TUTOIAIN; BEIPA)KAaTh OJTHH €AMHUIIBI BEIMYMHBI Yepe3 APYyTrHe
39 Pacno3naBare mapasuienenumes, KyO, MCIOIb30BaTh TEPMHUHOJIOTHMIO: BEPIINHA,

pedpo, rpaHb, U3MEPEHUS; HAXOUTh U3MEPEHHUS Napajuienenunena, kyoa
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Bbruncnsate o0bem KkyOa, mapajuiefienunena Mo 3aJaHHBIM H3MEpPEHUSM,)

3.10
M0JIb30BAThCA €IMHULIAMU U3MEpPEHUsT 00beMa
311 Pemiate HecnoxHBIE 3aJa4dM HAa M3MEPEHHUE T'C€OMETPUYECKUX BEJIMYMH B
' MPaKTUYECKUX CUTYyaLUSAX
Ilposepsaemuie 31emenmul cooeprcanusn (5 knacc)
Kon |IIpoBepsieMblii 37IEMEHT COJIEPHKAHUS
1 HatypanbHble unciia u HyJlb
11 Harypansnoe uncno. Psg mHarypanbabix uncen. Yucno 0. M3o0paxeHnne HaTypalabHBIX
' YKCeJl TOYKaMU Ha KOOPJIUHATHON (UMCIIOBOI) MpSAMOM
19 [lo3unmonHas cucrema cuuciaeHus. Pumckas Hymepauus. JlecsaTuuHas cucreMa
' CUMCIICHUS
13 CpaBHEeHHE HATYPAJBHBIX YUCEN, CPABHEHUE HATYpPaIbHBIX 4Kcel ¢ HyleM. OKpyrieHue
' HaTypaJbHbIX YHCET
CnoxeHue, BbIYUTAaHUE, YMHOXKEHUE U JIEJICHUE HaTypaibHbIX 4ucesl. CBOWCTBO HYJIA
14 MpU CIIO)KCHUH, CBOWCTBA HYJIA W €AMHUILI MpH yMHOXeHHH. [lepemecturensHoe u
' COueTaTeNIbHOE CBOWCTBA (3aKOHBI) CIOXKEHHS M YMHOXEHUS, PaCHpeleIUTeIbHOe
CBOICTBO (3aKOH) YMHOKEHUS
15 Hcnonp3oBanne OyKB JJisi 0003HAUCHUSI HEM3BECTHOT'O KOMIIOHEHTA W 3aIlFCH CBOWCTB

apuQMEeTHUECKUX JeUCTBUI

I[eJ'II/ITeJ'II/I H KpaTHBIC YKUCJIa, pa3JIOKCHHUC HAa MHOXXHUTCIIM. HpOCTLIe H COCTAaBHBIC YHCJIA.

1.6 [Tpusnaku genumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ ocraTkoMm
17 CreneHb ¢ HaTypaJbHbIM IIOKa3aTejleM. 3allUCh YUCIA B BUJAE CYMMBI DPa3psIHbIX
CJIaraeMbIX
YucnoBoe BeIpakeHNE. BplunciaeHne 3Ha4€HNH YUCIIOBBIX BBIPAXEHUMN, TOPSAIOK
1g |BbIMOTHEHNS neiictBuil. lMcronb30BaHME NpH BBIYMCICHUSX MNEPEMECTHTEIBHOIO M
COYETATEJIbHOTO CBOICTB (3aKOHOB) CIIOKEHMSI U YMHOXEHUS, paclpeaeluTeIbHOIO
CBOMCTBA YMHOXEHHUS
2 Hpobu
[IpencraBienue o qpodu kKak crocode 3amucy yacTu BelnuYrHbl. OOBIKHOBEHHBIE JPOOU.
21 [TpaBuiibHbBIE U HenpaBUibHBIE ApoOu. CMmemanHas 1po0b, MPECTaBICHNE CMEIIaHHOM
' JpoOu B BUJIE€ HEMPABUWIBHOM JpoOu M BbIAETICHUE 1EJI0N YacTH YMCia U3 HelpaBUIIbHON
npobu. M3o0pakenne npoder TouKkaMu Ha YHCIOBON TIPSIMOiL
29 OcHoBHOe cBoiicTBo ApoOu. Coxpamienue apoOeil. IlpuBeneHue aApoOM K HOBOMY)
3HameHateno. CpaBHeHHE Tpodei
23 CrnoxxeHue U BpIYUTaHHE JpoOel. YMHOXKEHUE U JiereHune aApoOei, B3auMHO-00paTHBIE
Jnpobu. Haxoxaenue yacTu 11eJ10ro U 1eJI0ro M0 ero 4YacTu
Hecsatuunas 3anuck Apooeit. [Ipencrapnenue necaTuaHoi ApoOu B BUIE 0OBIKHOBEHHOM.
2.4 | H300paxkeHne AECATUUHBIX Ipo0ei TOuKaMH Ha YUCIOBOM MPSIMOIA.
CpaBHEHHE IECITHYHBIX TpoOeit
25 Apudmernueckue IeHCTBUS C JAECATHUHBIMU JpoOsMu. OKpyriieHHe AeCATHYHBIX|
npoOei
3 Penienne TeKCTOBBIX 3aa4
3.1 Pemenne TekCTOBBIX 3a71a4 apu(METHUIECKIM CIIOCOOOM
39 Pemenne normueckux 3anad. Pemenue 3a1ay nepeOopoM BceX BO3ZMOXKHBIX BapUaHTOB.

Vcnionp30BaHMe NMpu pemieHny 3a1a4 TaOJIHIl B CXEM
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3.3

Pemienne 3amad, conep:KallUX 3aBUCUMOCTH, CBS3bIBAIOLIME BEIUYMHBI: CKOPOCTD,
BpEMs, PACCTOSHHE, LEHY, KOJIMYECTBO, CTOMMOCTb. EIMHUIBI HM3MEPEHUS: MAacCChI,
o0bema, LIEHbl, PACCTOSIHUS, BPEMEHH, CKOPOCTU. CBSA3b MEXAY €AMHULAMU U3MEPEHUs
KQKIO0W BEIMYUHBI

3.4

Pemenne oCHOBHBIX 3a/1a4 Ha IpoOu

3.5

[IpencraBnenue TaHHBIX B BUJE TaOJIHII, CTOJIOYATHIX AHArpaMM

Hal".]'[f[I[HaH IrCeOMCETPHL

4.1

Harnsaneie npencrasienus o Gurypax Ha IUIOCKOCTH: TOYKa, MpsAMasi, OTPE30K, Jyd,
yroJl, TIOMaHasi, MHOTOYT'OJIbHUK, OKPY>KHOCTh, Kpyr. Yroi. [IpsiMo#i, OCTpBIii, Tymnmoi u
Pa3BEPHYTHIN YIUIbI

4.2

JlnuHa oTpe3ka, METpUYECKHe €IUWHUIBl JUIMHBL. J[IuHA JIOMaHOW, NepUMeTp
MHOrOYyrojbHuKa. Mi3MepeHne u nocTpoeHue yriioB ¢ HOMOIIBIO TPAHCIOPTUPA

4.3

Harnsinuele npencraBieHus o  ¢Gurypax Ha  IJIOCKOCTH: MHOTIOYTOJIBHHK,
PSMOYTOJIBHUK, KBaJ[paT, TPEYTOJIbHHK; O PABEHCTBE QUTYD

4.4

N300paxkenue ¢uryp, B ToM 4yucie Ha kietyaToil Oymare. Iloctpoenue koHpurypanuit
U3 4YacTedl MNpsAMOH, OKPYXKHOCTM Ha HEJIMHOBAHHOM M KjeTyaTod Oymare.
Vcnosip30BaHuE CBOMCTB CTOPOH M YIJIOB IIPSIMOYIOJIbHUKA, KBaApaTa

4.5

[Tnomaae TpsIMOYroJbHUKA U MHOTOYTOJIbHUKOB, COCTABJICHHBIX U3 MPSAMOYTOJIHHUKOB,
B TOM uucie ¢Guryp, M300pakeHHbIX Ha KieT4aroil Oymare. EauHUIIBI uM3MepeHUs
1ouau

4.6

Harnsaneie OpeaACTaBJICHHUA O IPOCTPAHCTBCHHLIX (1)I/IpraXZ HpﬂMOYl"OJIBHBIfI

napajuiesenunes, Kyo, MHOrorpaHHuku. M3o00pakeHue npocTelinX MHOMOTPAaHHUKOB.
PasBeprku ky0a u napamienenuneaa. Co3nanue Mojieseii MHOTOTPaHHUKOB (K3 Oymaru,
IIPOBOJIOKH, TUIACTUIIMHA U APYTUX MATEPUAIIOB)

4.7

O0beMm MMpsAMOYT'OJIBHOTO IapaJUICIICTIMIICAA, Ky6a | 2910705040003 HU3MCPCHUMA o0bema

Ilpogepaemvie mpedosanus K pezyibmamam 0C60eHUSA
OCHOBHOIL 00pazosamenvHoll npozpammsl (6 Knacc)

Kon

HpOBepHeMLIe MNPEAMCTHBIC PE3YJIbTAThl OCBOCHUA OCHOBHOH O6p&30BElTCJ'ILHOI>i

npoBepsieMoro | TPOTPaMMbI OCHOBHOTO 00IIEr0 00pa3zoBaHus

pe3ynbTaTa

1

Yucna 1 BEIUHCIIEHUS

11

3HaTb M IIOHMMAaTb TEPMHHBI, CBA3aHHBIE C pA3JIMYHBIMU BHJAMHU 4YHCENl U
crocobaMM MX 3alUCH, MEPEeXOJUTh (E€CIM 3TO BO3MOXKHO) OT OJHOW (PopMbI
3aMMCcH YUClia K Jpyroi

1.2

CpaBHI/IBaTB U ynopsaaoduBaThb IMEJIBIC YHCIIA, OOBIKHOBEHHEIE U JCCATHYHBIC
I[pO6I/I, CpaBHHBATH YMCJIa OAHOTO U Pa3HbIX 3HAKOB

1.3

BBIHOJ'IHHTB, CoucTass YCTHBIC W IIHCBMCHHBIC IIPUCMBI, apI/I(I)MeTI/ILICCKI/Ie
HeﬁCTBHH C HaTypaJbHBIMU W LOCJIBIMU YHUCJIIaMHU, OOBIKHOBEHHBEIMM U
JACCATHYHBIMHA I[pO6SIMI/I, IMOJIOKUTCIIBHBIMHA U OTPULATCIIbHBIMHA YU CJIaMU

1.4

BpluncnsaTe 3Ha4€HMS YMCIIOBBIX BBIPAKEHUMU, BBIIOJIHATH IMPUKUIKY U OLEHKY
pe3ysibTaTa BHIYUCICHHH, BBIOIHITh PeoOpa30BaHuUsl YUCIOBBIX BBIpAXKEHUN Ha
OCHOBE CBOMCTB apu(hMETHUECKUX AeHCTBUI

1.5

OKpyTJIATh HEJbIE Ynciia U ACCITUIHBIC IPOOH, HAXOUTh TPUOIUKEHUS YUCEIT
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COOTHOCHTH TOUKY Ha KOOPAMHATHOW MPSAMOUM C COOTBETCTBYIOIIUM €U YUCIIOM U

1.6 . .
n300paxkaTh YMCIIa TOUKAMU Ha KOOPAMHATHOM NMPAMOM, HAXOIUTh MOAYJb YUCIIA
17 CoOTHOCUTH TOUKY B NMPSMOYTOJIBHOM CHCTEME KOOPAMHAT ¢ KOOPJUMHATAMHU 3TOH
' TOYKHU
1.8 OKpyrasiTh LIEJIbIE YUCIIA U JECATUYHbIE TPOOU, HAXOJUTh MPUOJIMKECHUS YUCEll
2 UucnoBble U OyKBEHHBIE BBIPAKCHHUS
[TonumaTth ¥ ynotpeOusATh TEPMHHBI, CBA3aHHBIE C 3alMChIO CTENEHU YHCIA,
2.1 HaXOJUTh KBaJpaT M KyO 4ucia, BHIYMCIATH 3HAYEHUS] YHCIIOBBIX BBIPAXKCHU,
coJiepKalUX CTENEHU
29 [Tonb30BaTbes NpU3HAKAMHU JEIMMOCTH, PAcKJIaJbplBaTh HaTypaJlbHbIE YHCIIa HA|
' IIPOCTbIE MHOKUTEIN
2.3 ITosip30BaThCs MacITabOM, COCTABIISATh IPONOPIUHN ¥ OTHOLICHUS
Hcnonb3oBate OYKBBI Al 00O3HAUCHHsI YMCENl MPHU 3allMCH MATEMaTHYECKUX
2.4 BBIPQKEHUH, COCTaBIATH OYKBEHHBIC BBIPAKEHUS H  (OPMYIbI, HAXOIUThH
3Ha4YeHUs1 OYKBEHHbBIX BbIpRXKEHUI
2.5 Haxonuth HEM3BECTHBI KOMIIOHEHT PABEHCTBA
3 Pemienue TekcToBbIX 3a1a4
3.1 PemaTh MHOTOIIIArOBBIC TEKCTOBBIC 33/Ia4H APHUPMETHISCKUM CITIOCOOOM
392 Pematps 3agaun, cBA3aHHBIE C OTHOILEHUEM, MPOMOPLHOHAIBHOCTHIO BEIMYMH,
' IPOLIEHTAaMU, pelaTh TPU OCHOBHBIE 3a]1a4l Ha JPOOU U MPOLEHTHI
Pemats 3agaun, coneprkaliie 3aBUCUMOCTH, CBA3BIBAIOIINE BEIUUNUHBI: CKOPOCTbD,
33 BpEMsl, PaCCTOSIHUE, LIEHY, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTEIILHOCTh, BPEMH,
' 00beM paboThl, HCHOIB3Ys apu(pMETHUYECKHE IEHCTBHS, OLICHKY, NPUKHUJIKY;
II0JIb30BATHCS €AMHUIIAMU U3MEPEHUS COOTBETCTBYIOLINX BEIUYNH
3.4 CocTaBnsiTh OyKBEHHBIE BBIPAKEHUS 110 YCIOBHIO 3a]]a4u
W3Bnekatb uHGpOpMalMIO, TPEACTaBIEHHYIO B Ta0nMLax, Ha JIMHEHHOH,
3.5 CTOJIO0UATOW WJIM KPYrOoBOM Juarpammax, WHTEPIPETUPOBATH IpEACTaBICHHbIC
JTaHHBIE, MCIIOJIb30BaTh JAHHBIE ITPY PELICHNN 3aa4
36 [TpencraBiasaTe MHGOPMAIMIO C MOMOIIBIO TaONMMI, JUHEHHOM M cToOMOUYaTON
' JMarpaMm
4 Harnsanas reomerpust
[TpuBoaUTE TpUMEpPHl OOBEKTOB OKPY)KAIOIIETO MHpa, HUMEIOMHUX (GopMmy
4.1 U3YYEHHBIX T'€OMETPUYECKUX IUIOCKUX M MPOCTPAHCTBEHHBIX (QUIYp, MPUMEPHI
PaBHBIX U CUMMETPUYHBIX (QUTYP
N300pakaTh ¢ TOMOIIBIO LUPKYJIS, IMHEHKH, TPAHCTIOPTUPA HAa HEJIMHOBAHHOM U
4.2 KJIeT4aToi OyMare W3Yy4YeHHbIE IUJIOCKHE TeoMeTpuyecKkue QUrypbl u
KOH(UTypaluu, CAMMETPUYHbIE (PUTYPBI
[Tonb30BaTbCS TEOMETPUUYECKUMU TOHSATHUSIMU: PABEHCTBO (UTYp, CUMMETPUS;
4.3 UCIIOJIb30BaTh TEPMUHOJIOTHIO, CBS3aHHYIO C CHMMETPHEN: OChb CHMMETPHH,
LEHTP CUMMETPUU
HaxoauTh BeaWUYMHBI YIIIOB MU3MEPEHHEM C MOMOIIBIO TPAHCIOPTUPA, CTPOUTH
4.4 YIJIbl 33JaHHOM BEJIMYMHBI, I10JIb30BAThCS MPU PELIEHUN 3a/1a4 IPayCHON Mepoi

YIJIOB, PAaclo3HaBaTh HA YEPTEKAX OCTPBIN, MPSIMOM, pa3BEPHYTHIN U TYNON YTJIbI
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BpluncnaTe  [IMHY JIOMaHOWM, II€PUMETP MHOIOYIOJBHUKA, IOJIb30BATHCS

4.5 €MHUIIAMH W3MEPEHUs [UIMHBI, BbIpAXXaTh OJHHM €IUHHUIBI U3MEPEHUs JUIMHBI
qyepes Apyrue
16 Haxonuth, ucronb3ys 4epTeKHbIE MHCTPYMEHTBI, PACCTOSHUS: MEXIY IBYMS
' TOYKaMH, OT TOUKH /10 NPSIMOH, JUIMHY ITyTH Ha KBaJPaTHOM ceTke
Bbruucnate miomans Guryp, COCTaBlI€HHbIX U3 IPSIMOYTOJIbHUKOB, UCIIOJIb30BaTh
47 pa3Ouenue Ha NPSIMOYTOJIbHHMKHM, Ha paBHbIE (UTYpHI, JOCTpauBaHHE [0
IPSMOYTOJIbHUKA, TOJIb30BaThCSl OCHOBHBIMU €IMHUIIAMU M3MEPEHUs ILJIOLIAIH,
BbIpaXKaTh OJHU €IUHULIBI U3MEPEHUS IIOIAIN YEPE3 IPYTrHe
48 Pacno3HaBaTh Ha MoOAEIAX M H300paKEHHSIX MNHUPAMUIY, KOHYC, LMIMHID,
' UCTIOJIb30BaTh TEPMHUHOJIOTHIO: BEPIIMHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEPTKa
4.9 N300pakars Ha KJIeT4aToOl Oymare mpsiMOYTroJIbHBIN Mapalieenunes]
410 Boruncnate 00beM NpSMOYroJpHOIO Napajulesenunena, Kyda, IOJb30BaThCs
' OCHOBHBIMH €JJMHULIAMH U3MEPEHUs1 00beMa
411 Pemate HecinoxHbIE 3a7aud Ha HAXOXJAECHHE TI€OMETPUYECKUX BEJIUYUH B
' HNPAaKTUYECKUX CUTYyaLUsIX
Ilposepsemuie 3n1emenmut cooepricanusn (6 knacc)
Kon |IIpoBepsieMblii 37IEMEHT COJIEPHKAHUS
1 HatypanbHble uncna
Apudmernueckne NEHCTBUS C MHOTO3HAYHBIMHM HAaTypalbHBIMM 4YHCIaMHU. YHCIOBbIE
11 BBIpQXEHUS, TOPSAOK JIeHCTBUM, UCHONIb30BaHUME CKOOOK. lcrosnb3oBaHue mpu
' BBIUMCJICHUSX IIEPEMECTUTEIIBHOTO M COYETAaTEIbHOTO CBOWCTB  CIIOXKEHHA U
YMHOXEHHUS, paCIpeeIUTEIbHOTO CBOMCTBA YMHOXKEHHUS
1.2 |OkpyrieHue HaTypaJbHBIX YUCEI
13 Jlenutenun M KpaTHble 4YMciIa, HAUOOJBIIMK OOLIMI JenuTens M HauMEeHbIlee o0Iee]
' KpaTHoe. J[eTMMOoCTh CyMMBI M IPOU3BEICHUS
14 [enenue ¢ ocratkoM
2 Hpobu
21 OObIKHOBEHHAas1 JpoOb, OCHOBHOE CBOMCTBO Apodu, cokpaiieHue apodeid. CpaBHEeHHUE U
' yIoOpsI0YMBaHUE APOOEit
29 Pemenne 3a1ay Ha HaXOXKJEHHWE YacTH OT LEJNOr0 M LEJNoro mno ero yactu. pobHoe
' YHCII0 KaK pe3yibTaT JeJICHUs
23 [IpencraBiaenue necsITUYHOW JIpoOM B BHJE OOBIKHOBEHHOW JIpoOM M BO3MOXHOCTb
' MpeJICTaBICHNs] OOBIKHOBEHHOM IpOOH B BHUJIE AECSITUYHOM
24 Hecartuunple aApoOM W MeTpudeckas cucremMa Mep. ApudMmeTudeckue IeHCTBHS U]

YK CIIOBBIC BBIPAXKCHUA C OOBIKHOBEHHBIMU U ACCATUYHBIMHN )IpO6$IMI/I
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OtHomienue. [leneHue B JaHHOM OTHOmIIeHWH. Macmtab, mponopuus. I[lpumenenue

2.5 .
IIPONOPLUI IIPU PELLICHUH 3a4a4
[TonsiTue npoueHTa. Boryrcienue npoueHTa OT BEIMYMHBI U BEIMYUHBI 110 €€ IIPOLIEHTY.
2.6 Beipa)xeHue npoLeHToB AeCATHUHBIMU Apo0sMu. Perenue 3a1a4 Ha IPOLIEHTHI.
BolpaskeHue OTHOIIEHUS BEIMYUH B IPOLIEHTAaX
3 [TooxuTenpHBIE U OTPULIATENBHBIC YHCTIA
[TonoxxurenbHble W OTpuULATENbHbIE uucia. lLlenple uumcnma. Moaynp  yucna,
3.1 |reomerpuueckas HMHTEpHpeTanus MoAayias 4yMciaa. M3o0paxeHue ducesn Ha
KOOpAMHATHOM npsAMoil. UncnoBslie npoMexxyTKU. CpaBHEHUE Uncen
3.2 | Apudmernueckue IeHCTBUS C MOJIOKUTEIBHBIMU M OTPUIATEIBHBIMH YHCIaAMU
33 [TpstmoyronbHas cucTemMa KOOpAMHAT Ha IJI0CKOCTH. KoopauHaThl TOUYKHM Ha IJIOCKOCTH,
' abcrucca u opauHara. [loctpoenne Touek u Guryp Ha KOOPAMHATHOM IIIOCKOCTH
4 BykBeHHbIE BbIpaKE€HUS
[TpumeHneHne OyKB JIJIs 3alIMCU MaTEMAaTUYECKUX BBIPAKEHUH U npeiokeHnid. CBONCTBA
4.1 apupMeTHuecKux AelcTBuil. BykBeHHbIE BBIPAKEHUSI U YHUCIIOBBIE
[I0JICTAHOBKHU. ByKBEHHbIE PaBEHCTBA, HAXOXKAECHHE HEU3BECTHOIO KOMIIOHEHTA
492 @opmyiel, (GopMynsl TEepUMETpa M IUIOMIATU NPSIMOYTOJIbHUKA, KBajpaTa, 00bemal
' napasuieNienunena u Kkyoa
5 Penienne TekcTOBBIX 3a1a4
5.1 Pemienne TeKCTOBBIX 337124 apu(PMETHIECKUM CITOCOOOM
5.2  |Pemenwne nornyeckux 3aaad. Permenune 3amaq mepeGopoM Bcex BO3MOKHBIX BAPHAHTOB
Pemenne 3amad, copepalluX 3aBUCHUMOCTH, CBSA3BIBAIOIIMX BEJIWYHMHBI. CKOPOCTb,
BpEeMsl, pAcCTOSHME, I[€HAa, KOJWYECTBO, CTOMMOCTb, IPOU3BOJIUTEIBHOCTb, BpPEMS,
5.3 o0beM paboTbl. EMuHHUIBI M3MEpeHus: Macchl, CTOMMOCTH, PAacCTOSHUS, BpPEMEHH,
CKOPOCTH.
CBs13p MEXly €IMHULIAMU U3MEPEHUS KaKJOW BEJTMYHHBI
54 Pemenune 3anmay, CBA3aHHBIX C OTHOLIEHHEM, MPONOPIHOHATIBHOCTBIO BEJIHYHH,
' IPOIIEHTAaMH; pellieHHe OCHOBHBIX 33]a4 Ha JPOOU U MPOLEHTHI
55 OneHka U NpUKKIKaA, OKpyIiieHne pe3ynbrata. CocTaBieHre OyKBEHHBIX BBIPAXKEHUH 110
' YCIIOBHIO 33]1a4H.
56 [IpencraBieHne NaHHBIX C MOMOUIbI0 Taduuil U auarpamm. CronGuarbie AMAarpaMMbl.
' YreHune KpyroBbIx Juarpamm
6 Harnsagnas reomerpus
6.1 Touka, mpsMas, OTpPE30K, JIyd, Yroj, JOMaHas, MHOTOYIOJbHHK, YETBIPEXYTOJIbHUK,
TPEYTrOJIbHUK, OKPYKHOCTb, KPYT
6.2 B3aumHOe pacnosio)keHHe [BYX HpPSMBIX Ha IUIOCKOCTH, IapaJlIeNIbHBIE MPSIMBIE,
' NEePIEeHIUKYIISIPHBIE IPSIMbIE
6.3 W3MmepeHne pacCTOSIHMIM: MEXAy JABYMs TOYKaMH, OT TOYKHM [0 THPSAMOH, AJIUHA

MapuIpyTa Ha KBaJpaTHOM CEeTKe
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6.4 W3mepenre u MoCTPOCHHE YIIIOB C TTOMOIIBIO TPAHCIIOPTHPA
6.5 Buael  TpeyroapHUKOB: OCTPOYTOJBHBIN, MPSMOYTOJIbHbIH, TYNOYTOJIbHBIH,
' paBHOOEPEHHBIN, PABHOCTOPOHHHIMA
6.6 UYerbipexyroibHUK. [IpSMOYTronpHUK, KBaJpaT: UCIOJIB30BAHUE CBONCTB CTOPOH, YIJIOB,
' UaroHaien
6.7 N300paxeHne reoMeTpuuecKux (pUryp Ha HETMHOBAHHOW Oymare ¢ HCIOJIb30BaHUEM|
' LHUPKYJIS, TMHEHKH, yroJbHUKa, TpaHcnopTupa. [loctpoenus Ha kieTyaToil Oymare
6.8 [TepumeTp MHOTOYTOJIbHHKA
6.9 [Tonsitre momaau GUrypsl, eIMHUALIBI U3MepeHus wiomanu. [IpubnmkenHoe uaMepeHue
' ioniaau GUryp, B TOM YMCIIEC Ha KBaJ[PaTHON CETKE
6.10 |[IpubnmxkeHHOE H3MEPEHUE JIIMHBI OKPYKHOCTH, TUTOIIATU KPyra
6.11 |Cummerpus: LEHTpaJIbHAs, OCEeBas U 3epKaibHast. [locTpoeHne ciMMeTpUYIHBIX QUTYD
Harnsignele mpencTtaBieHus O MPOCTPAHCTBEHHBIX (uUrypax: mapajuienenumnesa, Kyo,
6.12 |TPU3MA, MMPAMHJA, KOHYC, IHIHHJP, MIap 1 chepa. M300paxkeHne MpoCcTpaHCTBEHHBIX
' ¢uryp. [Ipumepsl pa3BepTOK MHOTOTPAaHHUKOB, IUIMHIPA U KoHYyca. Co3gaHue Moeneit
MPOCTPAHCTBEHHBIX (GUTYD (M3 OyMaru, MPOBOJIOKH, IIACTHIIMHA B IPYTHX MaTCPHUAIIOB)
6.13 [MousTHe 00BeMa, €TUHUIIBI HU3MEpEHUst oonrema. O0BeMm
' MPSIMOYTOJIBHOTO MapajuieNienumena, kyoa
Ilpogepsaemvie mpedosanusn K pe3yiomamam 0Ce0eHUs
OCHOGHOIL 00pa3zosamenvroll npozpammsl (7 Kaacc)
Kon N .
HPOBEPSIEMOro [TpoBepsiemble TpeaMETHBIE PE3yIbTaThl OCBOCHMSI OCHOBHOH 00pa3zoBaTelbHOM
MporpamMMbl OCHOBHOTO 00111er0o 00pa3oBaHus
pe3ynbTaTta
1 Yucna v BBIYUCICHUS
11 BrImonHsaTh, coyeTas yCTHbIE M MTUChbMEHHBIE PUEMBI, apu(METHUECKUE JCHCTBHUS
' C palMOHAILHBIMH YUCIIAMU
HaxomuTe 3Ha4YeHWS YHCIOBBIX BBIPAKCHHN, MPUMEHITH pPa3sHOOOpa3HbIC
b
1.2 CrocoObl ¥ TPUEMbI BBIYUCIICHUS 3HAYEHUH JTPOOHBIX BBIPAKECHHIA, COJIEPIKAIIIX
OOBIKHOBEHHBIE U JIECATUYHBIC TPOOH
[lepexonuTh OT onHOM (GOpPMBI 3amucu 4YHCeNn K JApyroi (mpeoOpa3oBbIBATH
1.3 JNECATHUYHYIO JApoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTH, B 0ECKOHEUHYIO JECATUIHYIO IPOOh)
14 CpaBHUBATH U YIIOPSAIOYNBATH PAIIMOHAIBHBIE YUCIIA
1.5 OKpyriATh yncna
BrINONMHATE TMPUKUAKY U OIEHKY pe3yibTaTa BBIYUCICHHM, OIEHKY 3HA4YeHUU
1.6 YHUCIIOBBIX BBIPAKEHUH. BBIMONHATE JEHCTBUS CO CTEICHSIMH C HATYpaIbHBIMU

noKa3aTciIsiMu
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[IpuMeHsTh TpU3HAKK JEIMMOCTH, Pa3jOKEHHE HAa MHOXHUTENIN HATypalbHBIX|

1.7
quce
Pemate npakTHKO-OpUEHTUPOBAHHBIE 3aJlaud, CBA3aHHBIE C OTHOILIEHUEM
18 BEJIMYMH, MPONOPLUUOHATBHOCTBIO BEJIWYHMH, TMPOLEHTAMU, HHTEPIPETUPOBATH
' pe3yibTaThl PELICHUs 33a4 C Y4eTOM OrpaHMYEHUH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX 00BEKTOB
2 AnrebpanuecKue BHIPAKCHUS
21 Hcnonb30BaTh anreOpandeckyr0 TEPMUHOJOTHIO U CHMBOJHKY, PHUMEHSTh €€ B
' npoliecce OCBOCHUS y4eOHOro MaTepuasia
29 Haxomute 3HaueHusT OYKBEHHBIX BBIPOKEHHM TPHU 3aJaHHBIX 3HAUYCHHSX
' MePEMEHHBIX
23 BeinonHsATe mpeoOpa3zoBaHusl LENOr0 BBIPAKEHUS B MHOTOWIEH IpPUBEACHUEM
' HOJOOHBIX CIaraeMbIX, PAaCKPbITHEM CKOOOK
24 BbInonHATE yMHOXKEHUE OJTHOWIEHA HA MHOTOWIEH U MHOTOWJI€Ha Ha MHOTOYJIEH,
' IPUMEHSATH (POPMYJIIBI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH
OcCymiecTBIATh  Pa3oKEHWE MHOTOWICHOB HAa MHOXHTEIH C [OMOIIBIO
2.5 BBIHECEHHMsSI 3a CKOOKM OOIIEro MHOXHUTENS, TIPYNIUPOBKU CIIAaraeMbIX,
npuMeHeHHs GOPMYIT COKPALIEHHOTO YMHOKEHUS
26 [TpumensTh mpeoOpa3oBaHMsi MHOTOWICHOB Uil PEIICHHS PA3IMYHBIX 337134 M3
' MaTEeMaTHKH, CMEXHBIX IPEJMETOB, U3 PEAIbHOM MPaKTUKH
97 Hcnonb30BaTh CBOMCTBA CTEMEHEH C HATypaJbHBIMU IIOKa3aTeNsMU IS
' peoOpa3oBaHus BHIpAKEHUI
3 VYpaBHEHUS U HEpPAaBEHCTBA
Pemate nuHEWHBIE YpaBHEHUS C OJHOM NEpeMEHHOH, NpUMEHss MpaBUia
3.1 nepexoa OT UCXOAHOTO YpaBHEHUS K paBHOCWIBHOMY eMy. [IpoBepsTs, siBisercs
JM YUCII0 KOPHEM YpaBHEHHUS
39 [TpumensTs rpaduyeckue METOAbl NMPHU PEIICHUU JIMHEHHBIX ypaBHEHUH M MX
' cHCTEM
33 [Tonbupats npumMepsl nap Yuce, SBISIOLIMXCS PELIeHUEM JTMHEHHOTo YpaBHEHUS
' C IByMsI TTIepeMEHHBIMHU
34 Ctpouth B KOOPAMHATHOM IJIOCKOCTH TpadUK JHMHEHHOrO ypaBHEHHS C JABYMS
' NIEPEMEHHBIMH; TTOJTB3YSICh TPa)UKOM, TPUBOANUTE IIPUMEPHI PEIICHUST YPaBHEHUS
35 Pemate cucTembl NBYX JTMHEWHBIX YpaBHEHUH C IBYMs MEpPEMEHHBIMH, B TOM
' qucie rpadpuiecku
CocTaBisTh U pelarh JIMHEHHOe ypaBHEHNE WM CHCTEMY JIMHEHHBIX ypaBHEHUH
3.6 10 YCJIOBHIO 3aJla4d, WHTEPIPETUPOBATh B COOTBETCTBHU C KOHTEKCTOM 3a/Ia4H
MOJIy4YEeHHBIH pe3ybTaT
4 Koopaunats! u rpaduku. ®yHKmm
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N300paxarh Ha KOOPAMHATHON NPSIMON TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM

4.1 KOOpJMHATaM, JIy4d, OTPEe3KHU, MHTEpPBajbl, 3aIIMChIBATh YHCIOBBIC MPOMEXKYTKU
Ha aIre0panveckoMm sI3bIKe
4.2 OtmeuaTh B KOOPAMHATHOM MJIOCKOCTHU TOYKH I10 33/IaHHBIM KOOPJIMHATAM
4.3 Crpouts rpaduku muHeHbIX QyHKIuNA. CTpouTh rpaduk GyHKIUHN y = [X]|
OnuceiBaTh ¢ MOMOIIBIO (PYHKUIMN U3BECTHBIE 3aBUCUMOCTH MEXAY BEJIHMUYMHAMU:
4.4 CKOpOCTb, BpEMsl, PACCTOSHHUE, LIEHY, KOJIMYECTBO, CTOMMOCTb,
MIPOU3BOIUTENILHOCTD, BpEMs, 00beM paboThI
4.5 Haxoaute 3HaueHne QyHKINH 110 3HAYCHUIO €€ apryMEHTa
[Tonnmate rpaduyeckuil crnoco0 MpeAcTaBleHUs M aHanu3a HH(popManuu,
4.6 U3BJICKaTh M HWHTEPIPETUPOBaTh HMHGOPMAIMIO W3 TPapHUKOB peabHBIX
MPOLIECCOB U 3aBUCUMOCTEM
5 BeposiTHOCTB U cTaTUCTHKA
Yurate wuHPOpMAIUIO, TMPEACTaBICHHYIO B Ta0iulax, Ha JAdarpaMmax,
5.1 NPEICTaBIATh JaHHBIE B BUAE TaONHWI, CTPOHWTH JUArpaMMbl (CTOJOMKOBEIC
(cronbyarteie) U KPyroBbie) MO MAaCCHUBaM 3HAYECHU
59 OnucelBaTh U UHTEPIPETUPOBATH PEATILHBIE YHCIIOBBIE IaHHBIE, ITPE/ICTABICHHbIE
' B Ta0/HIaX, HA JUarpaMMax, rpadukax
53 Hcnonp30Bath A5 ONUCAHUS JAHHBIX CTATUCTHUECKUE XAPAKTEPUCTUKU: CpeJIHEE
' apudmernyeckoe, MearaHa, HauboJbIlIee U HAaMMEHbIIIee 3HAYCHHUSI, pa3Max
HNmers mpencraBieHue o ClAy4alHOM HM3MEHYMBOCTM Ha IpuUMepax LEH,
5.4 (Gu3NYECKUX BEJIWYUH, aHTPOIIOMETPUUYECKUX NAHHBIX, UMETh IPEICTaBICHHUE O
CTaTUCTUYECKON YCTONYMBOCTH
6 ['eomerpus
Pacrnio3HaBaTh M3y4yeHHblE reOMETpUYEcKHe (DUTYpPBI, ONpPENeNiATh UX B3aUMHOE
6.1 pacrojiokeHue, n300paxarb reoOMeTpUYECKUe (QUTypbl, BBIMIOIHATh YEPTEKH IO
YCIIOBHIO 33/1a4u. MI3MepsATh JIMHEHbIe U YIIIOBbIE BEIUYMHBI. PemaTs 3a1aun Ha
BBIUMCJIEHHUE JUIMH OTPE3KOB U BEJTMYUH YTJIOB
6.2 Jlenatb rpyOyr0 OLIEHKY JMHEHHBIX M YIJIOBBIX BEJMYMH MPEIMETOB B peabHOM
' YKU3HHU, pa3MepOB MPUPOIHBIX 00bEKTOB. Pa3nuyars pazmepsl 3TUX 0OBEKTOB 110
MOPSI/IKY BETMIHHEI
6.3 CTpouTh YepTeKu K TeOMETPUUYECKUM 3a]1auaM
6.4 [Tonp30BaThCsl MPU3HAKAMU PAaBEHCTBA TPEYTOJBbHUKOB, HCIOIB30BATh IPU3HAKU U
' CBOICTBa paBHOOEPEHHBIX TPEYTOJIBHUKOB MPU PEIICHUH 3a4a4
6.5 IIpoBOAMTH JIOTMUYECKHE PACCYXKAECHUS C MCIHOJIb30BAHUEM TI'€OMETPUUYECKHUX|
' TeopeM
[Tonb30BaThcs  MpU3HAKAMH  PaBEHCTBA  MPSIMOYTOJIBHBIX — TPEYTrOJIbHHUKOB,
6.6 CBOMCTBOM  MEIMaHbl, NPOBEACHHOM K THUIOTEHY3€ MpPSIMOYTOJIBHOIO

TPEeyrojbHUKa, B pEUICHHUH T€OMETPHUUECKHX 3a]a4
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6.7

OnpenensaTs NapajIeNbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOPbIEe 00pasyer C
HUMU cekywasd. OnpenensaTs Napaule]bHOCTh MPSMBIX C IOMOILBIO PaBEHCTBA
PAcCTOSIHUM OT TOYEK OJHOM IIPSAMOM 10 TOUEK IPYrou NpsMOu

6.8

Pemate 3amaun Ha kieTyaToi Oymare

6.9

[TpoBOAMTH BBHIYMCIEHUS U HAXOJUTh YMCIIOBbIE U OYKBEHHBIE 3HAUYEHUS YIJIOB B
FEOMETPUYECKHUX 3aJadax C HCIOIb30BAHUEM CYMMBI YITIOB TPEYTOJIbHUKOB H
MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpU IEPECEYCHUH JABYX
IapaJuIeIbHBIX MPSAMBIX CEKyllel. PemaTs mpakTHieckue 3aa4u Ha HaXOXKICHHUE
yIJI0B

6.10

Brnaners moHATHEM TE€OMETPUYECKOTO MeECTa TOYEeK. YMETh OIpeAeiaTh
OHCCEeKTpUCYy yrja U CEpeIuHHBIM MEepPHeHIUKYIAp K OTpPe3Ky Kak
F€OMETPUUYECKHE MECTA TOUYEK

6.11

DopMynMpOBaTh ONPEACICHHUS OKPYXKHOCTHM M Kpyra, XOpAbl W Juamerpa
OKPY>KHOCTH, II0JIb30BAaTbCsl UX CBOMCTBAMH. YMETh IPUMEHATH 3TU CBOMCTBA
IIPU PELIECHNH 3a/1a4

6.12

Biamere mnOHATHEM ONMCAaHHOM OKOJIO TPEYrOJIBHUKA OKPYKHOCTH, YMETh
HaxoauTh ee ueHTp. [losb3oBaThest (hakTaMM O TOM, YTO OUCCEKTPUCHI YIJIOB
TPEYrOJIbHUKA IIEPECEKAlOTCs B OJAHOW TOYKE, MU O TOM, 4YTO CEpPEAUHHBIC
NEPIEHIUKYJISAPBI K CTOPOHAM TPEYrOJIbHUKA IIEPECEKAOTCS B OJHON TOUKE

6.13

BJ'Ia,I[eTL MOHATHEM KacaTeJbHON K OKPYXXHOCTH, I10JIb30BATbHCA TeopeMoﬁ (¢]
NEPNCHAUKYIIAPHOCTU KacaTeIbHOU U paanyca, IpOBCACHHOI'O K TOUYKC KaCaHHA

6.14

ITonb30BaTbCd MPOCTEUIIMMHU I'€OMETPUYECKUMH HEPAaBEHCTBAMM, MOHUMATh UX|
MIPAKTHUYECKUM CMBICT

6.15

IIpoBOAUTE OCHOBHBIE TE€OMETPUYECKHE IOCTPOCHHUS C IOMOIUBK LIUPKYIS M
JIMHENKHA

Ilposepaemvie 3nemenmul cooepicanus (7 Knacc)

Kon

HpOBepHeMHﬁ QJICMCHT COACPIKAHUS

1

Yucna 1 BEIUUCIIEHAS

11

Jpobu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEXO] OT OJHOW (OpMBI 3amucu Ipodel K
npyroit. [loHsiTHe palMOHANBHOTO 4YHCIIA, 3alKCh, CpPaBHEHHUE, YIOPSIOUYMBAHUE
palMOHAIBHBIX YUCEI

ApI/I(I)MCTI/I‘-ICCKI/IC JIeHCTBHSA C palluOHAJIbHBIMHA YUCJIaMU. Pemenue 3amau us peaHBHOﬁ

1.2
MPaKTUKHU Ha YacTH, Ha APOOH
13 CrelleHb ¢ HATYpaJIbHBIM TIOKa3aTeJIeM: ONpe/eICHHe, TPeoOpa3oBaHNe BBIPAXKCHUN HA|
| ocHOBe ompeneneHus, 3aUCh OOJBIITUX YUCEI
14 [TporeHTHI, 3a1Mch MPOIIEHTOB B BHJIC APOOH U JPOOH B BHJIC IPOIEHTOB. TpH OCHOBHEIC

3al1a4 Ha IMPOLCHTHI, pCHICHUC 3ala4 U3 peaﬂLHOﬁ IMPAaKTUKU

1.5 |I[IpumeHeHHEe MPU3HAKOB AETUMOCTH, PA3I0KEHNE HA MHOKHUTEIN HATYPATbHBIX YHCET
1.6 PeanbHble 3aBUCHMOCTH, B TOM YHCJIE TIpsMast U oOpaTHast MPONOPLHUOHAIBHOCTH
2 Anrebpanyeckue BhIpaXeHUs
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[lepemeHHbIE, YUCIIOBOE 3HAYEHUE BBIPAKEHUSA C MEpPEeMEHHOW. JlomycTHUMBbIEe 3HAYEHUS

2.1
HePEMEHHBIX
29 [IpencraBiaeHre 3aBUCUMOCTH MEXAY BEIMYMHAMU B Buie ¢GopMmysbl. Beraucienus mo
' dbopmynam
2.3 |lIpeoOpa3zoBaHre OYKBEHHBIX BBIPAKEHH, TOXKICCTBEHHO PAaBHBIE BHIPAKCHHS
2.4 | CpoiicTBa CTENEHH C HATypaJIbHBIM [TOKa3aTeIeM
25 OpHousnensl 1 MHOrouieHbl. Ctenenb MHOrowieHa. CiiojkeHue, BBIUNTaHUE, YMHOKEHHUE
' MHOT'OYJICHOB
26 @DopMyJibl COKPAILIEHHOTO YMHOXKEHUS: KBaJpaT CyMMBbl U KBaapaT pasHocTH. Popmyia
' pa3HOCTH KBaApaToB. Pa3nojkeHrne MHOTrOUJI€HOB HA MHOKUTEIIN
3 YpaBHeHUS
31 VYpaBHeHME, KOPEHb YpPaBHEHHUsI, IpaBUjIa IPeoOpa3oBaHusl YpaBHEHUSI, paBHOCHIIBHOCTh
' ypaBHEHUU
3.2 JInneliHOE ypaBHEHME C OJHOM IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO YpaBHEHUS,
' pellIeHNe JIMHEHHBIX YpaBHEHUI
33 CocraBieHre ypaBHEHUH IO YCIIOBUIO 33/1ayd. PelleHne TeKCTOBBIX 3a7ay C MOMOILBIO
' ypaBHEHUU
3.4  |JIuneliHOe ypaBHEHHE C ABYMS IEPEMEHHBIMU U €ro Ipapuk
Cucrema JaBYyX IJIMHEHHBIX YpaBHEHUH C JByMsI TEpEeMEHHBIMH. PermieHue cucreMm
3.5 |ypaBHeHHH crtocOOOM MOJACTaHOBKU. [IprMephl pereHnst TEKCTOBBIX 33Ja4 ¢ IOMOIIbIO
CHUCTEM ypaBHEHUI
4 Koopnaunats! u rpapuku. @yHkuun
4.1 Koopaunara Touku Ha nmpsiMoun
4.2  |YucnoBsle mpoMexyTKu. PaccTossHue Mexay 1ByMsl TOUKaMU KOOPIAUHATHOW MPSIMOii
43 [TpsamoyronbHas cucrtema koopauHat, ocu Ox u Oy. Abcuucca U opJuHAaTa TOYKU HA|
' KOOPJIMHATHOM TIJIOCKOCTH
44 [Tpumepsr rpaduKoB, 3aJJaHHBIX bopmynamu. Urenue rpaduxos
' peanbHbIX 3aBUCUMOCTEMN
4.5 [Tonstue pynkuuu. I'paduk ¢pynxnun. CroiicTBa GpyHKUINN
4.6  |Jluneitnas ¢pyHkuus, ee rpapuk. I'padpuk pynkumu y = [x|
4.7 ['padmyeckoe penieHue JIMHEWHBIX YPaBHEHUI U CUCTEM JIMHEWHBIX ypaBHEHUN
5 BeposiTHOCTB U CTaTHUCTHKA
[IpencraBienne AaHHBIX B BUAE TaOull, Auarpamm, rpadukoB. 3amojHeHHEe TaOiuil,
51 YTEHHE U MOCTPOCHHME Juarpamm (CTOJIOMKOBBIX (CTONOYATHIX) U KPYroBbix). UTeHue

rpaduKOB peanbHbIX IporeccoB. M3BiaeueHne nHoOpManuu U3 auarpaMM M TaOuIl,
UCIIOJIb30BaHUE U UHTEPIPETALNs JAHHBIX
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5.2

OmnwucarenbHasi CTATUCTHKA: CpeHee apudmMeTHieckoe, MeanaHa, pa3max, HauOoJbIee
U HauMeHbIllee 3HAueHHWs Halopa YHCIOBBIX JaHHBIX. llpuMmepsl ciydaitHON
U3MEHUYUBOCTH

5.3

CryqaifHbIN 2KCIIEPUMEHT (OIBIT) M ciIydaiiHoe coObiTHe. BeposatHocTs u yactora. Posb
MaJIOBEPOSATHBIX U IPAKTHYECKU JOCTOBEPHBIX COOBITHI B IPUPOJIC U B OOIIECTBE.
Momnera u urpajibHasi KOCTb B TEOPUU BEPOSITHOCTEH

5.4

I'pad, BepmmHa, pebpo. CremneHb BepmuHbL. Yuciao pedep U CyMMapHas CTENCHb
BepmuH. [IpencraBnenne o cBs3HocTH rpada. Llenn u mukmel. [yt B rpadax. O6xon
rpada (siinepoB myTh). IIpencrasinenue 06 opueHTHpPOBaHHOM rpade. Pemenue 3amay ¢
MOMOIIIBIO TpadoB

I'eomeTpus

6.1

Havanbhbple nonatus reomerpuu. Touka, mpsiMasi, OTpe3oK, Jyd. Yroin. Bujasl yrios.
Beprukanbhbie u cMexHbIe yIuibl. buccektpuca yria. JIomanasi, MHOrOYroJIbHHK.
[TapamienbHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX

6.2

Cummerpuunbie ¢urypbl. OcHOBHBIE CBOWCTBa oOceBoi cumMmerpun. [Ipumepsl
CUMMETPUU B OKPYKAIOIIEM MUPE

6.3

OCHOBHBIE TNOCTPOCHMSI C MOMOILBIO LHUPKYIs M JuHEeWkH. TpeyronabHuk. Beicora,
MearaHa, OMCcCceKTpuca, UX CBOMCTBA

6.4

PaBHOOGApEHHBII 1 PABHOCTOPOHHUHN TPEYroNbHUKHA. HepaBeHCTBO TpeyroinbHUKa

6.5

CpolicTBa ¥ TPU3HAKH PABHOOCAPEHHOTO TpeyroibHHUKA. [Ipu3HaKum paBEHCTBY
TPEYTrOJIbHUKOB

6.6

CaolicTBa M NMpU3HAKK MapajuieabHbIX OpsiMbiX. CymMma yIiloB TpeyrojibHUKa. BHenrHue
YIIIbI TPEYTOJIbHUKA

6.7

[TpsimoyronbHbIN TpeyrosbHUK. CBOMCTBO MeQuaHbl MPSIMOYTOJIBHOTO TPEYTOJIbHHKA,
IIPOBEJEHHON K runoreHys3e. [Ipu3Haku paBeHCTBa NPSMOYTOJIbHBIX TPEYTrOJIbHUKOB.
[TpstMOyTONIBHBIN TPEYTOJIBHUK € yriioM B 30°

6.8

HepaBeHcTBa B TeOMETpHM: HEPABEHCTBO TPEYTrOJIbHUKA, HEPAaBEHCTBO O JJIMHE
JIOMaHOM, TeopeMa 0 OOJIbIIEM yIiie U OOJIbILIEH CTOPOHE TPEYTOIbHUKA.
[TepnieHAUKYIIAp U HAKIOHHAS

6.9

I'eomeTprueckoe MecTo TodeK. buccekTpuca yriia M CepequHHBIA NEPIEHIUKYISAP K
OTpe3Ky KaK reOMETPUYECKHE MECTa TOUEK

6.10

OkpyXHOCTb M Kpyr, XopJa W JUaMeTp, UX CBOMcTBa. B3auMHOE pacnosioxeHue
OKpYXHOCTH U npsiMoil. KacarenbHas v cekyIiasi K OKpy>KHOCTH

6.11

OKPY)KHOCTI), BIIMCaHHAad B YIroJl. Brmcannas u onmrcanHas OKPYKHOCTH TPEYroJIbHHUKa

Ilpogsepsaemvie mpedosanusn K pe3yiomamam 0ce0eHUs
OCHOGHOIL 00pa3zoeamenvholl npozpammsl 8 Knacca

Kon

[TpoBepsiemble TpeaMETHBIE PE3yNbTaThl OCBOCHHUS OCHOBHOM 00pa3zoBaTeNbHOI

IPOBEPAEMOTO nmporpamMmbl OCHOBHOT'O O6IJ_I€FO O6pa30BaHI/ISI

pe3yJibrara
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Yucia U BLIYMCIIEHUS

Hcmonp30BaTh HavyallbHBIC MNpeaACTaBJICHHUA O MHOXCCTBC I[CI\/JICTBI/ITGHLHBIX YUCCII

11 JUISl CPAaBHEHUS, OKPYTJICHHSI ¥ BBIYMCIICHHH, H300pakaTh JIEHCTBUTEIIbHBIC YUCIIA
TOYKAMU Ha KOOPJMHATHOM NPSIMOM
[IpumeHsiTh TIOHATHE apUPMETHYECKOTO KBaJgpaTHOTO KOPHS, HaXOAWTh
19 KBaJIpaTHBIE KOPHHU, HCIIONB3YS MPU HEOOXOTUMOCTH KaJbKYJISTOP, BBIMOIHATH
' npeoOpa3oBaHMsl BBIPAKEHUM, COJEPKAIMX KBaJApaTHble KOPHU, MCIOIb3Ys
CBOICTBA KOPHE
13 Hcrnonb30BaTh 3anucy OOJIBIIMX U MAJIBIX YHCEN C TTIOMOIIBIO ACCITHYHBIX APOOCH
' u crerneHel yucia 10
2 AnreOpanyecKre BhIPAKCHHS
21 [IpuMeHATh  MOHATHE  CTENEHH C  IEJIBIM  IIOKa3aTelieM,  BBIMOJIHATh
' npeoOpa30BaHMsl BRIPAXKEHUMN, COJIEPKAIIMX CTEIIEHHU C IEJIbIM MOKa3aTeIeM
99 BBINOAHATE TOXIAECTBEHHBIE MPE0oOpPa3OBaHUS PAIMOHAIBHBIX BBIPAKCHUN Ha
' OCHOBE MPABWJI JEHCTBUI HaJl MHOTOYWICHAMH U aJITeOpandeCcKUMU APOOsIMU
2.3 PackianpiBaTh KBaApaTHBIA TPEXUICH HA MHOKUTEIN
24 [IpumeHsaTh mpeoOpa3oBaHMs BBIPAKCHHUH I pPEIICHUS Pa3JIMYHBIX 33Ja4d U3
' MaTE€MaTHUKH, CMEXXHBIX NIPEJIMETOB, U3 PEATbHOUN MPAKTUKU
3 YpaBHEHUS U HEPAaBEHCTBA
31 Pemars nuHeliHble, KBagpaTHbIE YypaBHEHUS M pPALHUOHAIBHBIE YypaBHEHUS,
' CBOJISIIIIMECS] K HUM, CHCTEMBI IByX YPaBHEHUH C IBYMsI IEPEMEHHBIMU
IIpoBOINTH MpOCTENIINE UCCIENOBAHUS YPABHEHUN U CUCTEM YPaBHEHHI, B TOM
39 qrclie ¢ MpUMEHEHHEM rpauuecKkux MpeacTaBieHu (yCTaHaBIUBAaTh, UMEET JIU
' ypaBHEHHE WJIM CHUCTEMa YpPAaBHEHHUH pEIICHUS, €CIU HMEET, TO CKOJIbKO, U
npoyee)
[TepexouTh OT CIOBECHOH (HOPMYIUPOBKH 3a/1a4M K €€ alnredpandeckoi MoJaenu
33 C TIOMOIIBIO  COCTaBJICHMS  YpaBHEHUS  WJIM  CHUCTEMbl  ypaBHEHHI,
' MHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJayd  IOJYYEHHBIH
pe3yibTaT
[IpuMeHATh CBOWCTBAa YMCIIOBBIX HEPABEHCTB [JII CPABHEHHS, OIEHKH, PEIIaTh
34 JUHEWHbIE HEpPaBEHCTBA C OJHOM TMEepEeMEHHOM M UX CHUCTEMBbI, JaBaTh
' rpauYecKyr0 WILTIOCTPAIIMI0 MHOXXECTBA PEIICHUH HEpPaBEHCTBA, CHCTEMBI
HEPaBEHCTB
4 OYHKIIH
[TornMaTh W UCHONB30BaTh (YHKIMOHAIBHBIE TOHATHUS W SI3BIK (TEPMUHBI,
4.1 CHMBOJIMYECKHE 0003HAYCHMsI), OMPENesATh 3HaueHHE (DYHKIIMU TIO0 3HAYCHHIO
apryMeHTa, ONpeIeNsaTh CBOMCTBA (DYHKIIUU TIO ee TpaduKy
ky=_
4.2 Crpouth rpaduky 3JIeMEHTApHBIX (GYHKIHN Buma: X , Y = X2, Y = X3, y = [X],
OMKCHIBATh CBOMCTBA YMCIOBOM (PYHKIIUH 110 €€ TpaduKy
5 BeposiTHOCTB M cTaTHUCTHKA
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5.1

W3BnekaTh U nmpeoOpa3oBeIBaTh HHPOPMALIUIO, IPEICTABICHHYIO B BHJIE TaOJIHII,
auarpamMM, rpadUKoOB, TPEICTABIATh JaHHBIE B BHJE TaOiMIl, IUarpamm,
rpaduKoB

5.2

OnuceiBaTh JaHHbIE C TIOMOIIBIO CTATUCTHYECKHX IOKAa3aTeNel: CpelHuX|
3HAUYCHUI U Mep paccerBaHus (pa3Max, JUCIEPCUs U CTaHIapPTHOE OTKJIOHEHUE)

5.3

HaxoauTh 4acTOTHI YMCIIOBBIX 3HAYEHUH M 4YacCTOTHI COOBITHII, B TOM UHCIE IO
pe3ysibTaTaM H3MEPEeHU U HaOII0IeHU

5.4

Haxoaute BepOSTHOCTH CIy4alHBIX COOBITHII B OIBITAaX, 3Has BEPOSTHOCTH
JJIEMEHTAPHBIX COOBITMH, B TOM 4YHCIE B OIBITaX C PaBHOBO3MOXKHBIMHU
DJIEMEHTAPHBIMU COOBITUSIMU

5.5

Hcnonb3oBate rpaduyeckue MOAEIM: JEPEBO CIy4ailHOrO 3SKCIEpUMEHTa,
JuarpamMmsl Dijepa, YucaoBast npsimas

5.6

OHepI/IpOBaTb IOHATHAMU: MHOXXCCTBO, IMOAMHOKCCTBO, BBLIIIOJHATL OIICpalluH
Haa MHOXCCTBaMU: O6”I>€I[I/IHCHI/IG, NNepeCceUCHre, AOIMOJIHCHUEC, IMCPCUUCIIATH
QJICMCHTBI MHOKCCTB, IIPUMCHATH CBOMCTBa MHOKECTB

5.7

Hcnonb30Bate Tpaduueckoe MpeaCTaBICHHE MHOXKECTB M CBS3CH MEXKIy HUMHU
JUIs1 OTIMCAHMS IPOLIECCOB U SIBJICHUM, B TOM YKCJIE IPU PELIEHUH 3a/1a4 U3 JPYTUX
y4eOHBIX IPEJIMETOB U KypCOB

I'eomeTpus

6.1

Pacnio3naBath OCHOBHBIC BUJBI YCTBIPCXYT'OJIBHUKOB, X 3JICMCHTHI, I1O0JIb30BATHCA
HX CBOHCTBAMHU IpU pCHICHUH I'COMETPHUICCKUX 3aaa4

6.2

[IpuMeHATh CBOMCTBA TOUKH MEPECEUCHUSI MEJIMaH TPEyrojabHuKa (LIEHTpa Macc) B
pEeLIECHNHU 3a1a4

6.3

Brnaners nmoHsATHEM CpelHEN JIMHUU TPEYroJIbHWKA M TPANELUH, NPUMEHATh UX
CBOMCTBA IIpU PEIICHUH reomeTpudeckux 3anad. [lons3zoBarbcs reopemoit daneca
U TEOPEMOH O NPONOPLUUOHAIBHBIX OTpEe3KaX, NPUMEHATh WX A PEIICHUs
MPAKTUYCCKUX 3aaa4

6.4

HpI/IMeHHTB IMPpU3HAKH HO,[[O6I/I$I TPEYIrOJIbHUKOB B PCHICHUU TI'€COMCTPHYCCKUX|
3aaa4

6.5

[Tonb3oBatbess  Teopemoil Iludaropa pans  pemieHus TeOMETPUYECKUX U
IPAKTHYECKUX 3anad. CTpOMTb MaTeMaTHYECKyl0 MOJEIb B IPAKTUYECKUX
3a/1a4ax, CaMOCTOSITEIIbHO JIEJIaTh YePTEK U HAXOAUTh COOTBETCTBYIOIINE JUIMHbI

6.6

Brmagete DNOHATUSAMHM — CHHYCA, KOCHMHYyca M TaHI€HCa OCTpOro yria
IIPSAMOYTOJIBHOTO TPEYroJIbHUKA. 110J1b30BaThCA ATUMU NOHATUAMU IS PELICHUS
IIPAaKTUYECKUX 3a1a4

6.7

Boruncnsate (pa3auuHbBIME  crioco0aMu) IJIOLAAb TPEYrojJbHUKAa M IJIOLIAAU
MHOTOYTOJIBHBIX ~ (uryp (mosp3ysich, TIA€ HEOOXOIUMO, KaJbKYJISTOPOM).
[TprMeHsITh MOoTy4YeHHbIE YMEHUS B IPAKTHYECKUX 33/1a4ax

6.8

Buiagers mOHATUAMY BIMCAHHOIO U LICHTPAJIBHOI'O YIUIA, UCIIOIb30BATh TEOPEMBI
O BIHMCAHHBIX YIJaX, yIiax MeXIy XopJaMu (CeKYUIMMH) U yrie MexXIy
KAcaTeJIbHOU U XOpAOH IIPU PELICHUH IeOMETPUUECKUX 3a1a4

6.9

BJ'IaI[eTI) IMMOHATHUEM OIMMCAHHOT'O YCTBIPEXYI'OJIbHUKA, TIPUMCHATH CBOMCTBA
OMMNCAHHOT'O YCTBIPCXYT'OJIbHUKA ITPU PCHICHUH 3a1a4

6.10

[IpyuMeHsTh TMOJNydeHHblE 3HAHUS Ha MPaKTUKE - CTPOUTh MaTeMaTHYeCKue
MOJEIM M 3aJad  peaJbHOM JKM3HM M IPOBOJUTH COOTBETCTBYIOIINE
BBIUMCJICHUS] C TMPUMEHEHHEM IMOA00MS M TPUTOHOMETPUH (IOJIB3YyACh, T
HE00X0/IMMO, KaJIbKYJIATOPOM)
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Kon

[IpoBepsiemMblil 2JIEMEHT COAEp )KaHUS

1 Yucna v BBIYKCICHUS
11 KBanparueiii kopeHb u3 umcna. [loHsiTHE 00 HMppanUOHAIBHOM uucie. JlecaTuyHbIe
IpUOJIMKEHUS UPPALMOHAIBHBIX YHCEIT
19 CoiicTBa apu(MeTHUECKUX KBAAPATHBIX KOPHEH U X MPUMEHEHHUE K IPeoOpa30BaHUIO
YHCJIOBBIX BBIPAKEHUH U BBIYMCICHUSIM. JleHCTBUTEIbHbIE YKCIIa
1.3 CreneHsb ¢ 11e7bIM MOKa3aTeseM U ee cBoiicTBa. CTaHAapTHas 3alUCh YKcia
2 AnrebpanuecKue BHIPAKCHUS
2.1 KBanpaTHblil TpexuiieH, pa3jiokeHUe KBaIpaTHOTO TPEXUWIEHA HA MHOXKHUTEIH
2.2 Anrebpanueckas 1poob. OCHOBHOE CBOWMCTBO alredpandeckoi qpodu
2.3 CrnoxeHune, BBIYUTaHUE, YMHOKEHHE, JICTICHNE alNre0pandeckux Ipooei
24 PanroHanpHbIC BRIpaXXEHUS U UX MPE0Opa3oBaHUE
3 YpaBHEHUS U HEPAaBEHCTBA
3.1 KBanpatHoe ypaBHeHue, hopMyia KOpHel KBaJpaTHOro ypaBHeHus. Teopema Buera
3.2 Pemenue ypaBHeHUH, CBOIAIIUXCS K TUHEUHBIM U KBaJPATHBIM
3.3 [Ipocreiitmme 1poOHO-paTMOHANBHBIE YPaBHEHUS
['paduueckas MHTEpPIPETANINS YPABHEHHI C IByMS IEPEMEHHBIMU U CHCTEM JIMHEHHBIX
3.4 ypaBHEHMH ¢ JAByMS TNiepeMeHHbIMU. IlpuMmepbl pemeHust cucTeM HEIMHEHHBIX
YpaBHEHHIA C IBYMsI IEPEeMEHHBIMHU
3.5 Pemenue TekCTOBBIX 3ajau anredpandeckuM crocoooM
3.6  |YucrmoBble HEpaBEHCTBA M UX CBOICTBA
3.7 HepaBeHcTBO ¢ 0HOM ITEPEMEHHON
3.8 PaBHOCHIIBHOCTH HEPAaBEHCTB
3.9 JIuHeiiHble HEpaBEHCTBA C OJHOW MTEPEMEHHOMN
3.10 |Cucrembl TMHEHHBIX HEPABEHCTB C OJJHON IIEPEMEHHOI
4 OyHKIIUN
41 [Tonsitne ¢ynkiuu. OOIacTh OMpEeACNeHUsT W MHOXXECTBO 3HAYCHHH (DYHKIIHH.
Crioco0sb! 3a1aHus PYHKIUI
4.2 I'padux Gpynkiuu. YreHre CBOWCTB QYHKIUU 110 €€ TpapuKy
4.3 [Tpumeps! rpadukoB PYHKIMHA, OTPAKAIOIINUX pealbHbIE MPOIECCH
44 OyHKIMY, OTMCHIBAIONINE TPSIMYIO U OOpaTHYIO TPOTIOPIHOHATBHEIE 3aBUCIMOCTH, HX
rpaduxu
4.5 @yHKIMM y = X2,y = X3
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N

=X
a6 |)
OyHKIUH , y = [X|
4.7 ['padpuaeckoe pernieHrue ypaBHEHUIH M CUCTEM YpaBHEHHMA
5 BeposiTHOCTB 1 cTaTUCTHKA
5.1 [IpencraBieHre NaHHBIX B BUJE TAOIUII, JHAarpaMm, rpadukoB
59 MHO0k€ecTBO, 37IEMEHT MHO>KECTBA, IIOJAMHOKECTBO. Orepalnyy HaJ MHOKECTBAMMU:
' 00beIMHEHHE, IEPECEUCHHUE, TOTIOJIHEHIE
53 CaoiicTBa onepauuin HaJ MHOXECTBAMH: II€PEMECTUTENBHOE,
' COYETaTeNIbHOE, PACIPEAEIUTEIbHOE, BKIIOUSHHS
5.4 Hcnonp3oBanue rpaduyueckoro MpeaCTaBICHUsS MHOXKECTB JJIsl ONHCAHUS peabHbIX
' IPOLIECCOB U SBJICHUH, TP PELLICHUHU 3ajiau.
55 W3mepenue paccerBaHus JaHHBIX. Jlucnepcus M cTaHIapTHOE OTKJIOHEHUE YHMCIIOBBIX
' HabopoB. JlnarpamMmma pacceuBaHust
OneMeHTapHble COObITHS ciy4aiHoro ombiTa. CiydaiiHble coObITHs. BeposTHOCTH
56 coObITUi. OmBITHI C PaBHOBO3MOXHBIMU 3J€MEHTApHBIMU COOBITHSMH. CiydaiHbII
' BbIOOp. CBsI3b MEX1Yy MAJIOBEPOSTHBIMHU U NPAKTHUECKU TOCTOBEPHBIMU COOBITHUSMU B
npupoe, o0IIeCTBE U HAyKe
HepeBo. CBoiicTBa JepeBbEB: €IMHCTBEHHOCTb IIyTH, CYILECTBOBAHUE BHUCSYCH
5.7 BEPILUHBI, CBSI3b MEXK/y YUCIIOM BEPILIUH U yuciioM pedep. [IpaBuiio ymMHOKEHUS.
Pemenue 3anau ¢ nomouibio rpagon
58 [TpotuBononoxusle coObiTUs. Juarpamma Oitnepa. OObeauHEHHE U TEepecedeHue
' coObITuii. HecoBmecTHble coObITHS. DOpMyIna cl0KeHUsT BEpOSATHOCTEN
59 VYcnoBHast BeposiTHOCTb. [IpaBuiio ymHoxenus. HezaBucrumbie coOObITHS
510 [IpencraBieHue HKCliepUMEHTa B BUIE JepeBa. PemieHue 3aay Ha HaxoXKICHHE
' BEPOATHOCTEN € IOMOIIIBIO IEPEBA CIy4YallHOIO SKCIIEpUMEHTA, JUarpamm Jiepa
6 I'eomeTpus
6.1 UYersipexyronbpHuku. [lapamnenorpamm, ero npu3Haku U CBOWCTBA
6.2 [TpsMoyronbHUK, poMO, KBaapaT, UX MIPU3HAKH U CBOMCTBA
6.3 Tpaneuus, paBHOOOKas Tparemusi, ee CBOMCTBa U Mpu3HaKku. [IpsmoyroapHas Tpanenus
6.4 Merton ynBoenus Meauansl. LlenTpanbHas cummerpus. Teopema Paneca u TeopeMa o
' MIPOMOPLUUOHAIIBHBIX OTPE3Kax
6.5 Cpennuie TMHUM TpeyrojbHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa
6.6 [Tonobue TpeyronbHUKOB, KO3 unrent nogodus. [lpusHaku mogo0ust TpeyroJbHUKOB.
' [TpumeHeHne o 00Hs IPU PEILICHUH PAKTUYECKUX 3a/1a4
6.7 DopmyIibl IS TUIOIIAAM TPEYToJIbHUKA, apajuienorpaMma, poM0a 1 Tparneuu
6.8 CpoiictBa muromaaei reomerpuyeckux ¢uryp. OTHoILIeHHE IUIOMAAeH MOAOOHBIX
' ¢uryp
6.9 Brruucnenue miomaaei TpeyrolbHUKOB U MHOTOYTOJIbHIUKOB Ha KJIETYaTO Oymare
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6.10 Teopema Iludaropa. [Ipumenenue teopemsl [ludaropa npu pemeHMN MPAKTHUYECKUX
' 3a1a4y
CuHyC, KOCHHYC, TaHI€HC OCTPOIO yrjia HpsAMOYTOJbHOTO TpeyrosibHuka. OCHOBHOE
6.11 |TpuUroHOMETpHUUECKOE TOXKIECTBO. TpUroOHOMETpUYECKUE kuuu yrioB B 30°, 45° u
p P A p P YH yr )
60°
6.12 BrnucanHble ¥ LHEHTPAIBHBIE YIVIBI, YTOJ MEXAY KacaTeJIbHOU U XOPAOH. YTIIbI MEXKIY
XOpJIaMHU U CEKYUTUMU
6.13 |BnmcanHbIC U OITMCAHHBIC YETHIPEX YT OJIbHUKH
6.14 B3auMHOe pacnonoxkeHne IBYX OKpykHocTed. Kacanme okpyxkHocTei. OOrmue
' KacaTeJbHbIE K JIBYM OKPYKHOCTSIM
Ilpogepsaemvie mpedosanusn K pezyiomamam 0ce0eHUs
O0CHOGHOII 00pazoeamenvHoil npozpammul (9 Knacc)
Kox [TpoBepsiembie IpeIMETHBIE PE3yIbTaThl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHON
[[POBEPAEMOTO IPOrpaMMbl OCHOBHOT'O 00ILETO 00pa3oBaHusl
pe3ynbTaTa
1 Yuciia v BBIYUCIICHUS
1.1 CpaBHMBATh U yNOPSJOYMUBATh PALIMOHATIBHBIE U UPPAIlMOHAIbHBIC YUCIIA
Brmonsate apudmernyeckne ASHCTBHS C pallMOHATLHBIMU YHCIAMH, COYETast
1.2 YCTHbIE W THUCbMEHHBIE  TPUEMBI,  BBINOJHATH  BBIUMCIEHUS  C
VpPpalMOHATIbHBIMU YHCIAMU
13 HaxonuTh 3HaueHus creneHel ¢ 1elbIMU TOKa3aTelsIMU U KOpHEH, BBIYUCIIATh
' 3HAYEHMS YUCIIOBBIX BBIPAXKEHUI
14 OKpyriaTh JEUCTBUTENbHBIE UHWCIA, BBINOJHATh NPUKUAKY PE3yJbTaTa)
' BBIYNCIICHH, OLIEHKY YMCJIOBBIX BBIPAXKEHUN
2 YpaBHEeHUs 1 HEpaBEHCTBA
21 Pemiate nuHeltHBIE W KBaIpaTHBIC YpaBHEHUs, YPABHEHUsI, CBOSIINECS K HUM,
' npocTeiime ApoOHO-palOHAIbHBIE YPaBHEHHUS
Pemate cuctembl ABYX JIMHEWHBIX YpaBHEHUH C JABYMsI IEPEMEHHBIMU H
2.2 CHUCTEMBbl JBYX YypaBHEHUH, B KOTOpPBIX OJIHO YpaBHEHUE HE SBIACTCA
JIMHEWUHBIM
Pemares TekcToBBIE 3amaud anreOpandecKUM CIOCOOOM C  TIOMOIIBIO
2.3 COCTABJICHUS YpPaBHEHMS WJIM CHUCTEMBbl JBYX YpaBHEHUH C JIBYMH
MepeMEHHBIMHU
[IpoBoNTE MpOCTEHIINE MCCIEIOBAHUS YPaBHEHHWW M CHCTEM YPaBHEHHM, B
24 TOM 4YHCIIe C TpPUMEHEHHeM TpadudecKuX MpeICTaBICHUu (Hampumep,
' yCTaHaBIIMBATh, UMEET JIM YPaBHEHHE WJIM CUCTEMa ypaBHEHUH pelleHus, ecliu
MMEET, TO CKOJIBKO)
Pemarr nuHeliHbIE HEpaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, H300paKaTh
2.5 pELICHNE HEPABEHCTB HA YHMCIIOBOM MPSMOM, 3alMCHIBATh PEIIEHUE C TOMOLIBIO
CHUMBOJIOB
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Pemars cucTeMbl THHEHHBIX HCPABCHCTB, CUCTCMbI HCPABCHCTB, BKIIFOYAIOIINC

2.6 KBaJpaTHOE HEPaBEHCTBO, H300pakaThb pELIEHWE CUCTEMbl HEPaBEHCTB Ha|
YUCJIOBOM IIPSIMOM, 3aIIMCHIBATh PEIICHUE C TOMOIIBI CUMBOJIOB
2.7 Hcnonp30BaTh HEPABEHCTBA IIPU PEILICHNN PA3JIMYHBIX 3a7a4
3 OyHKIUU
Pacnio3HaBath  QpyHKIUM W3Y4YEHHBIX BujoB. Iloka3biBaTh
31 CXEMAaTUYECKH pAcCIOJIOKEHUE Ha KOOPAMHATHOHW IUIOCKOCTH TpadUKOB
' byukuuii Buga: y =kx,y Ky = =kx + b, X, y=ax2 + bx + ¢ B 3aBUCHMOCTH
OT 3Ha4eHUH K03((UIIMEHTOB, ONMCHIBATH CBOMCTBA (DYHKIIHIA
[Toxa3bIBaTh CXEMaTHUECKH PACIIOIO0KEHUE HA KOOPAUHATHON INIOCKOCTH
32 y: X v
rpaduKoB QYHKIIUH BHJIA , Y = [X| ¥ OMHCHIBATh CBOWCTBA (PYHKIUI
33 Crpouth U u300paxaTb cXeMaTH4YeCKH IpadUKd KBaJApaTHUUHBIX (DYHKIHIH,
' OIKCBHIBATH CBOMCTBA KBAIPATUYHBIX (DYHKIMHA 1O UX TpaduKam
34 PacnioznaBate KkBagpaTuuHyro (yHKUHIO 110 (pOopMmyse, IPUBOAUTH MPUMEPHI
' KBaJPaTUUHBIX QYHKUUH U3 peabHON JKU3HHU, PU3HKH, TEOMETPUU
4 ApudmeTnueckasi 1 reoOMeTpUYeCcKas IpOrpeccuu
41 PacriozHaBath apu(pmMeTHUECKYI0 U T€OMETPUUYECKYIO IIPOIPECCUU PU Pa3HBIX
' coco0ax 3aIaHus
492 BBINONHATE BBIUUCIEHUS C HCHOJb30BaHHEM (opMya N-ro  wieHa
' apupMeTUUECKON U FreOMETPUUECKOM IPOrPECCHi, CyMMbI IIEPBHIX N YJIEHOB
43 N300paxaTh WIEHbl MOCJIEAOBATEILHOCTH TOYKAMH Ha KOOPAMHATHOMH
' IJIOCKOCTH
Pemate 3amaum, CBS3aHHBIE C YHUCIOBBIMHM IOCIEAOBATEIbHOCTSAMHU, B TOM
4.4 qyuciae 3afayd M3 pealbHOM KM3HM (C MCIOJIb30BAaHUEM KalbKYJsATOPA,
U (POBBIX TEXHOIOTHI)
5 BepoaTHOCTB U cTaTUCTHKA
N3Bnekats u mpeoOpa3oBbIBaTh HHGOPMAIIHIO, IPEACTABICHHYIO B PA3THYHBIX
5.1 UCTOYHHKAX B BHJE TaOMUI], JUarpamm, rpadukoB, MPeICTaBIsATh JaHHBIE B
BUJIE TaOIHIL, AUarpaMm, rpaduKkoB
59 Pemate 3ajaum  OpraHuM30BaHHBIM IepebOpPOM BapUaHTOB, a TaKXKe C
' MCIIOJIb30BaHNEM KOMOWHATOPHBIX IIPABUII U METO/I0B
53 Hcnonp3oBaTh onucareiabHble XapaKTEPUCTHKH JJIs MAacCCHBOB UHCJIOBBIX
' JJaHHBIX, B TOM YHUCJIE CPEHUE 3HAYEHUS] U MEPBI PACCENBAHNUS
54 HaxoauTh 4acTOThl 3HaYEHHH M 4acTOTHI COOBITHS, B TOM YHCJE MOJb3YSCh
' pe3yJbTaTaMH IMPOBEACHHBIX H3MEPEHHUI U HAOII0ICHHUH
HaxoauTh BEpOSTHOCTH ClIy4alHBIX COOBITHI B M3YyYEHHBIX OIBITaX, B TOM
5.5 YHCJIE B OIBITaX C PABHOBO3MOXKHBIMH JIEMEHTAPHBIMHU COOBITUAMH, B CEPUAX
VCIIBITAHUH 10 IEPBOTO YCIIEXa, B CEPUSAX UCIBITAHUM bepHymum
56 HNMers mnpencraBieHUE O CIy4yanHON BEJIMYMHE u
' 0 pacnpeeIeHNH BEPOSTHOCTEN
HmeTp npeacTaBieHne o 3aKOHe OOJIBIINX YMCEN KaK O MPOSIBICHUH
5.7 3aKOHOMEPHOCTH B CIYYalHOW W3MEHYMBOCTH W O POJU 3aKOHA OOJBIIUX
YuCceN B IPUPOE U 00IEeCTBe
6 I'eomerpus
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6.1

3HaTh TPUTOHOMETPUYECKHE (YHKIIMU OCTPBIX VIJIOB, HAaXOIUTh C HX
MOMOIUIbIO Pa3IUYHbIE AJEMEHTHI MPSMOYTOJIBHOIO TpeyroyibHuKa ("perieHue
NPSIMOYTOJIBHBIX TPEYroibHUKOB"). HaxonuTh (C MOMOIIBIO KalIbKYJISTOPA)
JUTMHBI U YTJIbI JU1 HeTaOJIMYHbBIX 3HAUYCHUIN

6.2

ITonw3oBaThCs Q)opMynaMH NpUBCACHHNA W OCHOBHBIM TPUI'OHOMCETPHUYCCKUM
TOXKACCTBOM IJIA HaAXOXICHUA COOTHOIICHUH MCKAY TPUTIOHOMETPHUYCCKUMU
BCIIMYMHaAMU

6.3

Hcnonb30BaTh TEOPEMbl CHHYCOB M KOCHHYCOB JJIsi HAXOXKJICHHS Pa3IMYHBIX
AJIEMEHTOB TpeyrojbHUKa ("pelieHue TpeyroJbHUKOB"), MPUMEHITh UX IpPU
pELICHUH T€OMETPHUECKUX 3aJau

6.4

Brnaners nmonaTusMu npeodpa3oBaHus Mog00us, COOTBETCTBEHHBIX AJIEMEHTOB
noao6HbIX ¢uryp. ITonp30BaThCcs cBoOicTBaMU NOJ00MS IPOU3BOIBHBIX QUTYp,
YMETh BBIUUCIIATH JJIUHBI U HAXOIUTh YIIIbl Y MOJO0HBIX (uryp. [IpumeHsTh
CBOMCTBa MOAOOMS B MPAKTHYECKUX 3a7adax. YMETh NPHUBOIAMUTH IPHMEPHI
n0JJOOHBIX (DUTYP B OKpPYIKAIOIIEM MHpE

6.5

[Tonp30BaThbesi TEOpEMaMH O TPOM3BEJACHUM OTPE3KOB XOPJ, O MPOU3BEICHUU
OTPE3KOB CEKYIIUX, O KBaJ[paTe KacaTeIbHOW

6.6

[Tonp3oBaTbcss BEKTOpaMH, MOHMMATh HX TI'€OMETPUYECKUH M (U3UYECKUi
CMBICII, TIPUMEHSTh UX B PEUICHUM TEOMETPUYECKMX M (PU3MUecCKuX 3ajad.
[TpuMeHATH CKaJNIpHOE NPOM3BEAECHUE BEKTOPOB JUISI HAXOXKACHUS JUIMH U
YIJIOB

6.7

ITonp30BaThCs MCTOJZOM KOOPpAMHAT Ha IINIOCKOCTH, ITPUMCHATL €TO0 B PCIHICHHUH
TCOMECTPHUYCCKUX W NPAKTHICCKHUX 3a1a4

6.8

Biamers NOHATHAMM NIPAaBWIBHOTO MHOTOYI'OJIBHMKA, JUIMHBI OKPY’KHOCTH,
JUIMHBl JYTU OKPYXXHOCTH W DPAaJUaHHOW Mepbl yIvla, YMETb BBIYMCIATH
VIO Kpyra M ero 4acred. IIpumeHsATs mOJNydeHHBIE YMEHHs B
IIPAaKTUYECKUX 3a/a4ax

6.9

HaxonuTe oOCM WM ULEHTPHl CHUMMETpUH (GUTyp, TNPUMEHSATh JIBUKECHUS
IJIOCKOCTH B IPOCTEHIINX CIIydasx

6.10

[IpyMeHATh MONY4YEHHBIE 3HAHUS HAa NPAKTUKE - CTPOUTH MaTeMaTHYECKHE
MOJEIN JJis 3aJad peallbHOM JKM3HU U MPOBOJAUTH COOTBETCTBYIOILHE
BBIYUCIICHUS] C TMPUMEHEHHEM 000U U TPUTOHOMETPUYECKHUX (YHKLUN
(Monb3ysich, I7ie HEOOX0UMO, KAJIBKYISITOPOM)

Ilposepsemvie 3n1emenmut cooepycanusn (9 knacc)

Kon

HpOBepHeMHﬁ QJICMCHT COACPIKAHUA

Yucna ¥ BEIYUCICHUS

11

PanmonanbHble 4YHcna, UWppalMOHAIbHBIE YHWCIA, KOHEYHble U OECKOHEYHbIE
JECSITUUHBIE TPOOH

1.2

MHOXEeCTBO AEeUCTBUTEIBHBIX qHuCClI, JIeCTBUTEIbHBIE YHCIa KakK OCCKOHEUHbIE
JCCATHYHBIC leO6I/I. B3anMHO 0JHO3HAYHOE COOTBETCTBHE MCXKIAY MHOXECTBOM
JEHCTBUTEIIBPHBIX YHCENI U KOOpI[HHaTHOﬁ Hp}IMOﬁ. CpaBHCHI/IC JEHCTBUTEIIbHBIX
YHUCCII

1.3

ApI/I(I)MCTI/I‘-ICCKI/IC JIENCTBUS C ASHCTBUTEILHBIMH YHCIIAMHU
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W3mepenus, npuOmmkeHus, OLEHKH. Pa3mepbl OOBEKTOB OKpPYKAIOIIET0 MHPa,
JUINTENILHOCTh TPOIIECCOB B  OKpyKatomeM Mupe. IlpubnmkenHoe 3HaueHue

1.4
BEJIMYMHBI, TOYHOCTh NpubmwkeHus. Oxpyrienue uyucen. [Ipukuaka u oIleHKa
pPe3yNbTaTOB BBIYUCICHUN
2 VYpaBHEHUS U HEPABEHCTBA
2.1 VYpaBHEeHUs ¢ OAHOM ITEpEMEHHON
2.2 JInnelinoe ypaBHeHue. PelieHne ypaBHEeHUH, CBOAAIIMXCA K JIMHEWUHBIM
2.3 |KBagpaTtHoe ypaBHeHue. Pemienue ypaBHeHH, CBOASIINUXCS K KBaIPATHBIM
24 bukBagpatHoe ypaBHeHue. IIpumepnl perieHus ypaBHEHUH TpPEThbed M YETBEPTOU
' CTEerneHen pa3oKeHeM Ha MHOKUTETN
2.5 Pemenne npoOHO-pallMOHAIBHBIX YPaBHEHUN
2.6  |CucreMsl ypaBHEHHI
2.7 | YpaBHeHHE C IByMs NIEPEMEHHBIMH U €T0 rpaduk
2.8  |Pemenue cucreM ABYX JIMHEWHBIX ypaBHEHUI C IBYMs IepEeMEHHBIMU
29 Pemennie cuctem AByX ypaBHEHUH, OJHO U3 KOTOPBIX JIMHEIHOE, a IPYroe - BTOPOH|
' CTETICHU
2.10 |I'padwmyeckas nHTEpHpETANS CUCTEMBI yPAaBHEHUN C IBYMS NIEPEMEHHBIMH
2.11 |PemeHune TEKCTOBBIX 3a7a4 aIreOpandeckKuM Criocooom
2.12 |YucnoBble HEpaBEHCTBA U UX CBOWCTBA
2.13 |PemeHue nuHEHHBIX HEPABEHCTB C OJJHON MEPEMEHHOM
2.14 | PemeHue cucTeM JIMHEHHBIX HEPABEHCTB C OJTHOM MTEPEMEHHOMN
2.15 KBanparHble HepaBeHCTBa
216 ['paduueckas WHTEpIpeTanusi HEPABEHCTB W CHCTEM HEPAaBEHCTB C JBYMS
' MepEMEHHBIMU
3 OyHKIIH
31 KBanparnunas ¢ynkuus, ee rpadux u cBoiictBa. [lapaGona, KoopaHMHATH BEPIIUHB]
' napaboJibl, 0Cb CHMMETPHUH MapadoIbl
3.2 |I'paduxu ¢pynknmii y = kx, y = kx + b u ux cBoiictBa
ky =
3.3 . .
I'paduxu pynkuii X,y = X3 1 ux cBoiicTBa
 —
34 |I7X v
['paduku pyHkuuMit , y = [X| 1 UX cBOMCTBa
4 YucnoBble NOCIEI0BATEIBHOCTH
41 Onpenenenne u cHnocoObl 3aJjaHUsl YWCIOBBIX IMOCIEAOBAaTEIbHOCTEH. 3ajaHue

MOCJIEI0BATEIBHOCTH PEKYPPEHTHOM (hopMysoit 1 popmMyIioif n-ro dieHa
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Apudmernueckas nporpeccusi. PopmMysbl n-To wieHa apupMETUIECKON MPOrPEecCHH,

4.2 CYMMBI IIEPBBIX N YICHOB

43 I'eomerpuueckas nporpeccus. @opmyibl N-ro 4jieHa reOMETPUYECKOU IPOTPECCUu,
CYMMBI IIEPBBIX N YWICHOB

44 N300pakeHue 4IeHOB apu(pMETUIECKON U T€OMETPUYECKOM MPOrpeccuil TOUKaMH Ha|
KOOPJMHATHOM IJIOCKOCTH. JINHENHBIN U SKCIOHEHIIMAJIbHBIA POCT

45 | CnoxHble IPOLEHTHI

5 BepoATHOCTB U cTaTUCTHKA

51 [IpencraBienne AaHHBIX B BUAE Tabiul, auarpamM, rpaduKoB, HMHTEpIIpeTalys]
naHHbIX. UTeHue u nmoctpoeHue Tadiuil, AuarpamMmm, TpauKoB MO peaabHbIM TaHHBIM

5.2 [lepecranoBku U dakTopua

5.3  |CoueTaHus U YUCIIO COUETAHUN

5.4  |Tpeyronspnuk ITackans. Pemenue 3a1a4u ¢ UCrosib30BaHMEM KOMOWHATOPUKH

55 ['eomerpuueckast BeposTHOCTh. CirydaiiHbIi BRIOOP TOYKH M3 (PUTYpHI HA TUIOCKOCTH,
13 OTpe3Ka U U3 IyTU OKPYKHOCTH

5.6 Hcneitanue. Ycnex u Heynada. Cepusi HCIIBITAaHUH /10 IEPBOTO ycnexa

5.7 Cepus ucnbiTanunii bepuynnu. BepositHocTi coObITHi B cepuu ucnbitanuii bepuynnu

5.8 |Cnydaiinasi BenIMUMHA U pacupe/iesieHHe BEPOSTHOCTEH

59 Maremarnueckoe oxunanue U aucnepcus. [Ipumepbl MaTeMaTHYECKOro OXKHUIaHUS
KaK TEOPETUYECKOr0 CPEAHETO 3HAUCHUS BEITMUUHBI

510 MaremaTnueckoe 0KUJAaHUE U JUCHEpPCUsl CaydyailHOW BEJIMYMHBI "UKCIO YCIEXOB B
cepuu ucneltanuil bepuymim"

511 [Tonsitue o 3akoHe OosbmIUX yucen. M3MepeHne BEpOATHOCTEH C MOMOIIBIO YacTOT.
Posib 1 3HaYeHHe 3aKOHA OOJIBIINX YHCEN B IPUPOJE U OOLIECTBE

6 ["'eomerpus

6.1 Cunyc, xocunyc, tanreHc yrioB oT 0 no 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXeCTBO. POPMYJIBI IPUBEACHHUS

6.2 Pemenne tpeyronpHukoB. Teopema KOCHMHYCOB M TeopeMa CHHYCOB. Pemnienue
IIPAaKTHYECKMX 33/1a4 C MCIOJb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB

6.3 |IIpeoGpazoBanue noaodus. [lonodue cOOTBETCTBEHHBIX 3JIEMEHTOB

6.4 TeopemMa O IPOU3BEIECHHUH OTPE3KOB XOpJI, TEOPEMBI O NPOM3BE/ICHHN OTPE3KOB
CEKYILHX, TEOPEMA O KBaApaTe KacaTeJIbHOU
BexTop, anuHa (MOIyNb) BEKTOpa, COHAIPABIEHHBIE BEKTOPHI, MPOTHBOIIOIOKHO

6.5 HaIpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB,
omepanuy Haja BeKTOpaMmH. Pa3nokeHWe BEKTOpa IO JBYM HEKOJUIMHEApHBIM
BEKTOPaM

6.6 Koopaunatel Bektopa. CkanspHOe TNpPOU3BEACHHE BEKTOPOB, NPUMEHEHHE [
HaXO0XIECHU JUIMH U YIJIOB
JlexapToBbl KOOPIHMHATHI HA IUIOCKOCTH. YPaBHEHMS IpPSMOHM M OKPYKHOCTH B

6.7 KOOpJMHATaxX, IEPECEUEHUE OKPYKHOCTEH U MNpsAMBbIX. MeTon KOOpIuMHAT U €ro
IPUMEHEHHE

6.8  |IIpaBWIbHBIE MHOTOYTOJBHUKH

6.9 JlnnHa OKPYKHOCTH. I'pagycHas u paaMaHHas Mepa yIia, BBIUNCICHHWE JUIMH YT
OKPYKHOCTEH

6.10 |II;momane Kpyra, CeKTOpa, CErMEeHTa

6.11 JIBI>KEHUST IJIOCKOCTH M BHYTPEHHHE CHUMMETpUM Guryp (s1eMeHTapHble

npeacrasienus). [lapamtensueiit neperoc. [loBopot
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Jlnst mpoBeieHnsi OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa Mo maTtemaTuke (naiee - OI'D mo
MaTeMaTHKE) UCIIOJIb3YyeTCsl NepedeHb (KoaudukaTrop) mpoBepseMbIXx TpeOOBaHUN K pe3ybTaTaM
OCBOCHMSI OCHOBHOI 00pa30BaTelIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHMs U JIEMEHTOB
COJIepKaHUs.

Ilposepaemvie na OI'3 no mamemamuke mpedosanusn K pe3yibmamam 0C60eHUs OCHOBHOU
00pazoeamenvHoll NPOPAMMbBL OCHOBHO20 00Ue20 00pa306anus

Kon [TpoBepsiembie TpeOOBaHUS K MPEIMETHBIM pE3yJIbTaTaM OCBOCHHUS OCHOBHOMW
poBEpsIeMOro | 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIEro OOpa3oBaHUS HAa OCHOBE
TpeOOBaHMS droc

1 YMeHue onepupoBaTh MOHATUSIMHU: MHOKECTBO, IMOAMHOKECTBO, OIEpALlUU HaJ
MHO>KECTBAMH; YMEHHUE ONEPUPOBAThH MOHITHIMHU: Tpad, CBA3HBIN rpad, nepeBo,
[UKJI, IPUMEHSTh UX MPH PEIIeHUU 33/1a4; YMEHHUE HCIIOIb30BaTh Irpaduyeckoe
MPEJCTABICHUE MHOKECTB JJISI ONMCAHUS PEAIBHBIX ITPOLIECCOB U SABJIEHUN, IPU
peIlIeHUH 33724 U3 IPYTUX Y4EOHBIX MPEAMETOB

2 YMeHue OIICPHUPOBATL  ITOHATUSAMMU: OIIpCACIICHUC, dKChuoMa, TeOopcema,
JA0Ka3aTCjIbCTBO, YMCHHC PACIIO3HABATb MCTUHHBIC W JIOKHBIC BBICKA3bIBAHMA,
MNPpUBOJAUTL HNPUMEPLI U KOHTPIPUMEPBI, CTPOUTH BBICKA3bIBAHUSA U OTpULAHUS
BBICKa3bIBaHUM

3 YMeHHe onepupoBaTh NOHATUSAMH: HATYPAIbHOE YUCIIO, IIPOCTOE M COCTaBHOE
YHCII0, JEIMMOCTh HATypPaJIbHBIX YHUCEJl, NMPU3HAKU JEIMMOCTH, LIEJI0E€ YHUCIIO,
MOJyJIb YHCIIa, OOBIKHOBEHHAs! APOOb W JNECATUYHAS JIPOOb, CTAaHAAPTHBIA BHI
YHCcia, PAlMOHAIBHOE YHWCIIO, HUPPAalMOHATIBHOE YHCIO, apUpMEeTHYeCKUn
KBaJIpaTHbI KOpPEHb; YMEHHUE BBINOJHATH NEHCTBUS C YMCIaMH, CPaBHUBATh U
yHOpSAOYMBaTh 4YMCIA, NPEACTaBJIATh YKCIA HAa KOOPAMHATHOM NPSAMOH,
OKPYIJIATH YMCIIA; YMEHUE JENaTh PUKUAKY U OLIEHKY PE3yJIbTaTa BBIYMUCICHUN

4 YMeHue omnepupoBaTh IMOHATHUAMHU: CTENEHb C LEJNbIM  IOKa3aTeseM,
apu@meTnyecKuil KBaJpaTHbIH KOpPEHb, MHOTOWIEH, airedpaudeckas IpoOb,
TOKJECTBO; 3HAKOMCTBO C KOPHEM HAaTypajbHON CTENEHU OOJIbIlIE €IUHMUIIBI;
YMEHHME BBINOJHATH pacdyeTbl 1o ¢opMylaM, MpeoOpa3oBaHUs IEIBIX,
JPOOHOPAIIMOHAIBHBIX BBIPAXEHUH U BBIPAKEHUH C KOPHSAMH, pPa3lIoKEHUE
MHOTrOYJIEHa Ha MHOXHUTEIHU, B TOM YHCJIE C UCIOJIb30BaHUEM (HOPMYII pa3HOCTH
KBaJJpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

5 YMeHHe OlepupoBaTh NMOHATUSMHU: YHUCIOBOE PABEHCTBO, YPAaBHEHHE C OJHOM
IIEPEMEHHOM, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C NEPEMEHHOW; YMEHHE
pewmiatb JIMHEHHbIE M  KBaJpaTHbIE YpaBHEHHUsA, JpOOHO-pallMOHaIbHBIE
yYpaBHEHUSI C OJHOM MEPEMEHHOH, CHCTEMBI [IBYX JIMHEHHBIX YpaBHEHHIA,
JUHEWHbIE HEPABEHCTBA M UX CHUCTEMBI, KBaJpaTHbIE U JPOOHO-pallMOHAIbHBIE
HEPaBEHCTBA C OJJHOM NEPEMEHHOM, B TOM YHCIIE ITPU PEIICHUH 3a7a4 U3 JPYTUux
[IPEAMETOB M IPAKTUYECKUX 3aJad; YMEHHE HCIIOIb30BaTh KOOPAMHATHYIO
NpSIMYI0 U KOOPJIMHATHYIO TUIOCKOCTb JUIsl M300paskeHusl pellieHui ypaBHEHUH,
HEPAaBEHCTB U CUCTEM
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YMeHue onepupoBath NOHATHAME: (QyHKIMS, rpaduK GyHKINUU, HYIU (YHKLIUH,
NPOMEXYTKH  3HAKOIOCTOSIHCTBA, IPOMEKYTKH  BO3pacTaHHs, YyOBIBaHHS,
HauOoJpIllee ¥ HAMMEHbLIEe 3HA4YeHUS (YHKIUH; YMEHHE ONEepUpPOBAThH
HOHATHUSAMU: TPsSIMasi MPONOPLUUOHAIBHOCTD, JIMHEWHast (QyHKIUS, KBaJpaTHYHAS
¢ynkuus, oOpaTHas NPOMOPLUOHATIBHOCTH, Mapaboja, runepoona; ymeHue
CTpouTh rpaduku QYHKIUH, UCHIONB30BaTh IPadMKH JJIsl ONPEAETICHUSI CBOHCTB
NPOIIECCOB M 3aBUCHUMOCTEH, /Uil peIICHHs 331a4 U3 JPYTruX Y4eOHBIX MPEIMETOB
U pPEIbHON >KM3HH; YMEHHE BBIpAXaThb (OPMYJaMH 3aBHCUMOCTH MEXIY
BEJINYMHAMU

YMeHue onepupoBaTh MOHATHAMH: IOCIEA0BAaTEIbHOCTh, apudmernyeckas u
reoMeTpHuyecKas IIPOrPECcCui; yYMEHHE UCII0JIb30BaTh CBOIiCTBa
nocieA0BaTeIbHOCTEH, (OPMYIIBI CYMMBI M OOILIETO YiIeHA MPU PELICHUH 3a7a4, B
TOM YHCJIE 33]a4 U3 IPYTHX YIEOHBIX MPEIMETOB M peallbHON KU3HU

YMeHue pemarh 3aJaud pa3HbIX THUIIOB (B TOM YHUCIIE Ha IPOLIEHTHI, JOJIU U
4acTH, IBUKEHUE, paboTy, IIEHY TOBAPOB U CTOUMOCTh MOKYIIOK M YCIIYT, HAJIOTH,
3aa4i U3 00JacTU yNpaBJiECHUs JIUYHBIMU U CEMEWHBIMU (DUHAHCAMH); YMEHUE
COCTABJIATh BBIPAXKEHUS, YPAaBHCHUSA, HEPABCHCTBA M CHUCTEMBI II0 YCJIOBHIO
3a[a4d, HUCCIEN0BaTh IIOJIyYEHHOE DPELICHHE M OLEHMBATH IPABJONOAOOHOCTH
[IOJIYYEHHBIX PE3YJILTATOB

YMeHue onepupoBaTh MNOHATUSAMHU: (QUrypa, TOUKa, OTPE30K, MpsMas, JIyd,
JIOMaHasi, yrojl, = MHOTOYIOJbHHMK, TpPEYrOJIbHUK, paBHOOEIPEHHBIM U
PABHOCTOPOHHHMH TpPEyrojJbHUKH, MPSIMOYIOJbHBI TPEyrojbHUK, MeEIHaHa,
OuccekTpruca M BbBICOTa TPEYrOJIbHUKA, YETHIPEXYTOJbHUK, NapajuIeIorpaMM,
poMO, NpPSMOYTOJbHUK, KBajApaT, Tpameuusi; OKpYKHOCTb, KpYI, KacaTellbHas;
3HAKOMCTBO C MPOCTPAHCTBEHHBIMU (UTIYypaMM; YMEHHE pelliaTh 3aJadyd, B TOM
qucie U3 MOBCEJIHEBHOM JKU3HM, Ha HAXOXJIECHUE I€OMETPHUYECKUX BEIMYHH C
MPUMEHEHUEM U3YYEHHBIX CBOMCTB QUIyp U (aKTOB

10

YMeHue onepupoBaTh NOHITHSIMH: PaBEHCTBO (UTYpP, PABEHCTBO TPEYTOJIbHUKOB;
NapaJuIeJIbHOCTh M MEPNEHIUKYIAPHOCTh NPSAMBIX, YroJd MEXAY IpsSMBIMH,
NEepNEeHIUKYNAp, HaKJIOHHAs, MpoeKuus, mnoaodue ¢uryp, MoA00HbIE
TPEYrOJIbHUKH, CHUMMETPUS OTHOCUTEIIBHO TOYKM UM NPSIMON; yMEHHE
pacno3HaBaThb PAaBEHCTBO, CUMMETPUIO U MM0a00ME (QUryp, MapajjieIbHOCTh U
NEPIEHIUKYJIIPHOCTD NPSIMBIX B OKPY’KAIOLLEM MHUPE

11

YMeHue onepupoBaTh MOHSITHSIMH: JJIMHA, PAaCCTOSHUE, Yoy (BelIWYWHA yTa,
CHUHYC M KOCHHYC YIJla TPEYroJIbHHMKA), IUIOUIa/lb; YMEHHUE OIIEHUBATh pa3Mepbl
IpeIMeTOB U OOBEKTOB B OKPYXKAIOIIEM MHPE; YMEHHUE MPUMEHSTH (OPMYJIbI
NnepuMeETpa U IJIoIaanu MHOI'OYI'OJIBHUKOB, JJIMHBI OKPYXHOCTH W IIJIOMIAAN
Kpyra, oObeMa NpPSIMOYTOJBHOTO Tapajuielienunena; yMeHHUe MPUMEHSTh
MPU3HAKK PABEHCTBA TPEYTrOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJbHHUKA,
teopemy Iludaropa, TpuroHoMeTpudecKie COOTHOLICHUS IS BEIYUCIICHUS ITTHH,
pacCTOSIHUH, TIOIIAACH

12

YMenue uzobpaxarb miockue (GUrypbl U UX KOMOWHALWMU, IPOCTPAHCTBEHHBIE
burypsl OT pPyKH, C TOMOIIBIO YEpPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEJCTB IO TEKCTOBOMY WJIM CUMBOJIBHOMY OIIMCAHHIO
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13

YMeHHe ONepUpoBaTh IOHATUAMU: IPAMOYTOJbHAs CHUCTEMAa KOODPJIMHAT;
KOOPAMHATBI TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEECHNE BEKTOpA Ha YUCIIO,
CKAJIPHOE IIPOM3BEICHUE BEKTOPOB; YMEHHE WCIIOJIb30BaTh BEKTOPHl U
KOOPAMHATHI JJIA IPEICTaBICHUsS NAHHBIX M PEIICHUS 3a7ad, B TOM 4YHCIIE U3
JPYruX y4eOHBIX MPEAMETOB U PEATbHOM KU3HH

14

YMeHue omnepupoBaTh IMOHSATHUSMHU: CTOJOMKOBBIE M KpPYrOBBIE JHArPAMMBI,
TabJIULbI, cpeHee apudmMeTnyeckoe, Merana, HauboJblllee 1 HaUMEHbIIee
3HAueHUs, pa3Max YHUCIOBOIO0 HaOOpa; yMEHUE U3BJIEKaTh, MHTEPIPETUPOBATH U
npeoOpazoBbiBaTh  MHGOpPMAIMIO, MPEICTaBICHHY0O B Tabiuuax M Ha
Juarpammax, OTpa)karollyl0 CBOWCTBA U XapaKTEPUCTUKU PEaJIbHBIX IPOLIECCOB U
SBJICHUI; YMEHUE PAaClIO3HABAaTh U3MEHUYUBbIE BEIMYMHBI B OKPYKAIOIIEM MUPE

15

YMeHue ornepupoBaTh MOHATUAMHM: CITYYalHBIN OMBIT (CIy4alHBINA SKCIIEPUMEHT),
3JIEMEHTapHOE COOBITHE (JIEMEHTAPHBIA MCXO0J1) CIy4allHOrO OmbITa, Cily4ailHoe
COOBITHE, BEPOSITHOCTh COOBITHS, YMEHHE HAaXOJUTh BEPOATHOCTH CIy4aWHBIX
COOBITHII B OIBITaX C PaBHOBO3MOXKHBIMHU DJIEMEHTAPHBIMH COOBITHUSMU; YMEHHE
pemaTts 3aJa4yd METOJOM OPraHHW30BAHHOTO Mepedopa U C HCIOIb30BAHHEM
NpaBUiIa YMHOXKEHHS; YMEHHE OICHMBATH BEPOSITHOCTU PEAIBHBIX COOBITUH H
SBIICHUHM, TOHUMATh pOJIb MPAKTUYECKH JIOCTOBEPHBIX M MaJOBEPOSITHBIX
COOBITHHM B OKpPY)KAIOIIEM MHpPE U B JKU3HU; 3HAKOMCTBO C IIOHATHEM
HE3aBHCHUMBIX COOBITHI{; 3HAKOMCTBO C 3aKOHOM OOJIBIIIUX YUCEN U €ro Pojibio B
MacCCOBBIX SIBJICHUSX

16

YMeHue BBIOMpATh MOAXOIAMIMKA HM3YyYCHHBIM METOZ JUIS pPELICHHS 3aJaud,
IIPUBOJUTH NPUMEPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U >KU3HH,
pacro3HaBaTh NPOSBICHHE 3aKOHOB MATEMATHKH B MCKYCCTBE, OIHMCHIBATH
OTHEIBHBIE  BBIJAIOIIMECS PE3YNbTAaThl, IOJNY4YCHHBIE B XOAE pa3BUTUSA
MAaTE€MaTUKU KaK HAayKH, IPHUBOJUTH MPHUMEPbl MaTEMAaTUYECKUX OTKPBITUM U HUX
aBTOPOB B OT€YECTBEHHOU U BCEMUPHON UCTOPUH

Ilepeuens 3nemenmos cooeprcanus, nposepaemvix na OI'2 no mamemamuxe

Kon ITpoBepsieMBlii 2IEMEHT COJIEP/KaHUS

1 Yucna v BIYUCICHUS

1.1 Harypanbnbie u nensie yncna. [Ipu3sHaku eIMMOCTH HEIBIX YUCEI

1.2 OOBIKHOBEHHbBIE U JIECSITUUHBIE IPOOH, MPOLIEHThI, 0ECKOHEUHBIE NEPUOANUECKHE APOOH

1.3 PanmonanpHbie yncia. ApudmMeTndyeckue onepalnuy ¢ paliioHaIbHBIMU YUCIIaMU

14 JleiicTBuTenpHbIC yncia. ApupMeTHYecKre oNepalnu ¢ JeCTBUTEIbHBIMU YHCIAMHU

1.5 [TpubnnkeHHbIe BBHIYMCIICHUS, TPAaBUIa OKPYIJICHHs, MPHUKHUJIKA U OIEHKAa pe3yibTara
BBIYMCIICHHUI

2 AnreGpanyeckue BhIpaKeHHs!

2.1 BbykBeHHbIE BhIpakeHHUS (BbIPAKEHHsI C TEPEMEHHBIMH)

2.2 Crenenpb ¢ nenbiM nokasareneMm. CreneHb ¢ palMOHAIBHBIM Toka3aTeneM. CBOICTBa
CTENEHU

2.3 MHorousneHsl
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2.4

Anrebpanueckas 1poob

2.5 Apudmernueckuii KOpeHb HATypalbHOW crTemeHu. JleHcTBUs ¢ apudMeTHUeCKUMH
KOpPHSIMU HaTypaJIbHOW CTENEHU

3 YpaBHEHMsI U HEpaBEHCTBA

3.1 Llenble u 1poOHO-palioHalIbHBIE ypaBHEeHUs. CHCTEeMBbl M COBOKYITHOCTH YpaBHEHHH

3.2 Llenble U 1poOHO-palioHalIbHbIE HepaBeHCTBA. CHUCTEMBl M COBOKYITHOCTH HEPABEHCTB

3.3 Penienue TeKCTOBBIX 3a1a4

4 UmncaoBbIe MOCIEI0BATEIBHOCTH

4.1 ITocenoBaTeNbHOCTH, CIIOCOOBI 3a0aHMs II0CIIEN0BATEILHOCTEN

4.2 Apudmerndeckas 1 reomeTpudeckas nporpeccur. @opmyia ClI0XHBIX MPOLIEHTOB

5 DYHKIMH

5.1. Oynkuus, cnocoOsl 3amanus GyHkiun. 'paduk ¢yHkmmn. O6macTs omnpeneneHus: u
MHOXecTBO 3HadeHud (yHkuuu. Hymn ¢ynkuuu. IIpomexyTKn 3HAKONOCTOSIHCTBA.
[IpoMeXyTKM MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl ¥ MHHHMYMBI ()YHKIIHH.
HauOospliee 1 HauMeHbllee 3HaYeHue (PYHKLIMU HAa IPOMEKYTKE

6 KoopauHaTsl Ha IpsMOi U IJIOCKOCTH

6.1 Koopaunarnas npsimast

6.2 JlexapToBbl KOOPJIMHATHI HA TJIOCKOCTH

7 I'eomerpus

7.1 ["'eomeTpryeckue GUrypsl 1 X CBOMCTBA

7.2 TpeyronbHUK

7.3 MHOroyrojabHUKU

7.4 OKpy’>KHOCTb U KpyT

7.5 M3MepeHue reoMeTpu4ecKix BeIMYUH

7.6 BeKTops!I Ha MJIOCKOCTH

8 BeposiTHOCTB M cTaTHCTHKA

8.1 OnucarenpHas CTaTUCTHKA

8.2 BepositHoCTh

8.3 KomOunaTopuka

8.4 MHoecTBa

8.5 ['padsr
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OO6yuenne Anrebpa mpoxoauTt Ha 6aze YMK
Maremaruka. Anrebpa: 7-9 # kiacc: 06a3oBblii ypoBeHb: yueOHuK / HO.H.Makaperue, H.T.
Munatok, K.1. Hemikos, C.B. CyBoposa; noz. pea. C.A. Temskockoro. — Mocksa: I[Ipocsenienue,
2023.
Maremaruka. ['eomeTpust: 7-9 # kiaccel: 0a30BbIl ypoBeHb: yueOHuK / JI.C. ATaHacsH,
B.®. byry3o0s., C.b. Kagomues [u 1p.]. — Mocksa: IIpocsenienue, 2023
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