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1.IJosicHuTeIbHAS 3aIIUCKA

PaGouas mporpaMMa Mo TeOMETpUH i OCHOBHOW 0011€00pa30oBaTeNbHON IIKOJIBI
nperHa3HayeHa [ yJamuxcs 9 kiacca, pazpaborana B coorBercTBuu ¢ [lonoxkenueM o
Pa6oueit mporpamme MBOY Komyzaesckoii OOILl A3oBckoro paiioHa, COCTaBJI€Ha C
UCIOJIb30BaHUEM HOPMATHUBHO-TIPABOBON Oa3bl:

- npuka3 Mwunobpnayku Poccum ot 31.12.2015 Ne 1576 «O BHeceHHMHM HW3MEHCHUN B

denepanbHBI TOCYAapCTBEHHBIM 00pa30BaTENbHBIA CTaHAAPT  HAYAIBHOTO OOIIETo

o0pa3oBaHMs, YTBEpXKICHHBIM mnpukazoM MuHHUCTEpCTBa 00pa3oBaHUsI W HAYKHU

Poccuiickoit deneparuu ot 06.10.2009 Ne 373»;

- npuka3 MunoOpHayku Poccum ot 31.12.2015 Ne 1577 «O BHeceHMM W3MEHEHUH B
(benepanbHBIi  TOCYAApCTBEHHBIH 00pa30BaTeNbHBIN CTaHAAPT OCHOBHOIO OOIIETro
o0Opa3oBaHMs, YTBEPKICHHBINA MMPHUKa3oM MUHUCTEpCTBA 00pa3oBaHus U Hayku Poccuiickoit
®enepanuu ot 17.12.2010 Ne 1897,

- npuka3 Munobpuayku Poccum ot 31.12.2015 Ne 1578 «O BHeceHMM W3MEHEHUU B

denepanbHBIi  TOCYAApCTBEHHBIM 00pa30BaTENIbHBIA CTaHAAPT CPEAHETO  OOIIEeTOo

o0pa3oBaHMs, YTBEpXKIACHHBbIH MpuKazoM MuUHUCTEpCTBA O00pa3oBaHUs U HAyKH

Poccuiickoit ®eneparuu ot 17.05.2012 Ne 413;

-nucbMo Muno6pHayku Poccun ot 03.03.2016r. Ne08-334.

- aBTOPCKOH MporpaMMbl 1O TEOMETpuu it 7-9 KiaccoB 00meo0pa3oBaTeIbHBIX
yupexaeHuit (aBrop-coctaButens JI.C.AtaHacsH u 1ip.)

l'eomeTrpusi — o0JMH U3 BAXHEWIIUX KOMIIOHEHTOB MAaTeMaTHYeCKOTO

00pa3zoBaHus, HEOOXOAUMBIN JJIsI MPUOOPETEHHS] KOHKPETHBIX 3HAHWM O MPOCTPAHCTBE U

MPaKTUYECKH 3HAYUMBIX yMEHHH, (OPMUPOBAHUS SA3bIKA OMUCAHUA OOBEKTOB

OKPYXKAIOIIero MHpa, IJs Pa3BUTHS MPOCTPAHCTBEHHOTO BOOOpaKEHHS W HWHTYHUIIUH,

MaTE€MaTUYeCKOW KYJIbTYPhl, I SCTETUYECKOrO BOCHUTaHUs ywanuxcs. HM3yueHue

T€OMETPUM BHOCHUT BKJIA]] B PA3BUTHE JIOTHYECKOTO MBIILICHUS, B POPMHUPOBAHUE TTOHSITHS

nokazarenbcTBa. [IpeoOpazoBanue reoMeTpuueckux (opM BHOCUT CBOH crienupruyecKuit

BKJIaJ] B pa3BUTHE BOOOpaXE€HHSA, CIIOCOOHOCTEH K MAaTeMaTHYeCKOMY TBOPUYECTBY.

OOpa3oBarenbHble U BOCIHUTATENbHBIC 33a4d OOYYEHHs] T€OMETPUHU JOJDKHBI periaTbes

KOMIUIEKCHO C Y4ETOM BO3PACTHBIX OCOOCHHOCTEH 00ydaromuxcs, CeuUKA TeOMETPHH

KaK y4yeOHOro MpeaMeTa, ONpeIeNsfoero e€ poib U MECTO B 00IIel cucTeMe MKOJIBLHOTO

0o0ydyeHuss W BocruTaHus. [lpu MIIaHUPOBAHWM YPOKOB CIEAYyeT HMETh B BHAY, 4YTO

TEOPETHUUECKUI MaTepuall OCO3HAETCS M YCBAWBAETCs MPEUMYIIECTBEHHO B IIpoliecce

pemienus 3amad. OpraHusys pelieHue 3ajad, I[eIecoo0pa3HO MIMpe WCIOIb30BaTh

nudPepeHIMPOBaHHBIA  TOAX0A K ydalmuMcs. BaXHBIM  yCIOBHEM  TPaBUIHHOM

OpraHM3aly  y4eOHO-BOCHUTATENIBLHOTO  Ipoliecca  SIBISIETCS  BBIOOpP  yUHTENIEM

paHHOHaHBHOﬁ CUCTCMbI MCTOAOB U NIPHUEMOB O6y‘-IeHI/I$I, C6aﬂaHCHpOBaHHOe COUYCTaHUC

TPAAULIMOHHBIX W  HOBBIX MCTOJ0B OGy‘-ICHI/ISI, ONTUMU3HUPOBAHHOC TNPHUMCHCHHC



OOBSICHUTEIBHO-WIIOCTPUPOBAHHBIX U IBPUCTHUYECKUX  METOJOB, HCIIOJIb30BaHUE
texHnyeckux  cpeacts, MKT  -kommnoneHTta. YueOHbIM mporecc  HE0OXOAMMO
OpPUEHTHPOBATh HA PAIIMOHAIILHOE COYETAaHHE YCTHBIX U MHUCHbMEHHBIX BHUJOB PAa0OTHI, KaK
IpU W3YYEHUHM TEOpUH, TaK U IPU pelleHUM 3ajady. BHuMaHue yuuTens AOIKHO ObITh
HalpaBJIEHO Ha PAa3BUTHE PEUYM ydalUXcs, JOPMUPOBAHUE Y HUX HABBIKOB YMCTBEHHOI'O
TpyAa — IUIAHUPOBAHHWE CBOEH pabOThI, TMOMCK PAIMOHAIBHBIX MyTeH €€ BBITOJHEHHS,
KPUTHYECKYIO OLIEHKY PE3YJIbTATOB.
JlaHHas mporpamMma IOJHOCTBIO OTpa)kaeT 0a30Bbli ypPOBEHb ITOATOTOBKH IIKOJIBHUKOB IO
pa3nenaM mnporpaMMmbl. OHa KOHKPETH3MpYET COJEpXKaHHE TeM 00pa30BaTEIbHOIO
CTaHAapTa U JaeT paclpeesICeHue YacoB 110 pa3jeiaM Kypcea.
OcHoBHBIE LIEJIM Kypca:
-OBJIaJICHUE CUCTEMOM MareMaTH4YecKMX 3HaHUH M YMEHMH, HEOOXOAMMBIX B
IPAaKTUYECKOH 1A TebHOCTH, IPOAOJKEHNU 00pa30BaHus;
-IPHOOpPETEHNE  OMbITa  IUTAHUPOBAHUS M OCYIIECTBJICHUS  AITOPUTMHUYECKON
JIeATEIbHOCTH;
-OCBOGHHE HaBBIKOB M YMEHHMHM NpOBEIEHHs J0Ka3aTeslbCTB, OOOCHOBaHMA  BblOOpa
pEIICHUI;
-IPHOOPETEHNE YMEHHI SICHOTO ¥ TOYHOTO U3JI0KEHUS MBICIICH;
-pa3BUTh INPOCTPAHCTBEHHBIE IIPEACTABICHHUS M YMEHHUS, IIOMOYb OCBOUTH OCHOBHBIE
(baxkThl 1 METO/IbI TUIAHUMETPHH;
-HAYYUTh 0JIb30BATHCA FEOMETPUUYECKHUM SI3bIKOM ISl ONUCAHUS IIPEIMETOB.

3agauu o0yueHnus:
- HAay4YWTh YYalIUMXCsS BBINOJIHATh JACHCTBUSA HAJ BEKTOPaMH KaK HAaIlpPaBICHHBIMU
OTpE3KaMHU;
-IIO3HAKOMUTb C HCIIOJIb30BAHMEM BEKTOPOB U METOAA KOOPAUHAT IIPU PELICHUU
T€OMETPUUYECKHX 3a/1a4;
- Pa3BUTHh YMEHHE YYalIUXCsl NPUMEHSATh TPUTOHOMETPUYECKHMH amnmapar MpU pEeHICHUU
T€OMETPUYECKUX 3a/1ad;
- PaCLIMPUTH 3HAHUS YYAIIHUXCS O MHOTOYTOJIbBHUKAX;
- pacCMOTPETH MOHATHS ITIMHBI OKPYKHOCTH M IUTOIIAIN KPyTa ISl UX BBIYUCICHUS;
- IO3HAKOMUTB YYaIIUXCS C IOHITHUEM JBUKEHHUS U €r0 CBOMCTBAMU;
- 1aTh Ha4aJIbHOE NIPEACTABICHUE O TeIaX U IIOBEPXHOCTSX B IIPOCTPAHCTBE.

Pabouas mporpamma paccuntana B 9 kitacce Ha 68 y4ueOHBIX dacoB ( 2 daca

B HEJIEITIO).
B Teuenne y4eOHOro roja BO3MOKHA KOPPEKTHPOBKA pPACIpENE/ICHHS YacOB IO
TEMaM C YU4ETOM X0/ia YCBOCHHUsI y4eOHOTO MaTepHaja yJalluMHCS MU B CBS3U C APYTUMH



00BEKTUBHBIMHU NpuirnHaMm

2 Ilnanupyemble pe3yJbTaThl 0CBOCHHUS Y4eOHOT0 MpeIMeTa, Kypcea.

[UIAHUPYEMBIE PE3VJIbTATBlI U3YYEHUA KYPCA TEOMETPHMU B 7-9
KIIACCAX

Harmnsinnas reomerpust

VYyamuiicst Hay4YuTCs:

1. pacno3HaBaTh Ha 4yepTekax, PUCYHKAX, MOJEISIX U B OKPYXKAIOLIEM MUpPE IJIOCKUE U
IPOCTPAHCTBEHHBIE T€OMETPpUYECKHE (UTYPHI;

2. pacmo3HaBaTh pa3BEPTKU KyOa, MPSMOYTOJIBHOTO NapaylieNienuIe/a, MpaBUIbHON
NUPAMU/JIbl, HWIMH]pA U KOHYCA;

3. ompenensTh MO JUHEWHBIM pa3MepaM pa3BEPTKH (UTYpPBHI TUHEWHBIE pa3Mephl caMOi
burypsl 1 Ha060pOT;

4. BBIUUCIATH 00BbEM NPSIMOYTOJIBHOTO MapasliesIenunesa.

Yyamuiics OITy4UT BO3MOKHOCTD:

1. BBUMCIATH 00BEMBI IPOCTPAHCTBEHHBIX F€OMETPUYECKUX (PUTYp, COCTABICHHBIX M3
IPSIMOYTOJIBHBIX MapaljiesIeUIe/10B;

2. yriyOuTh M Pa3BUTH MPEACTABICHHUS O MPOCTPAHCTBEHHBIX T€OMETPUUYECKHX (PHUTypax;
3. TpHUMEHSTH MOHITHE PAa3BEPTKH IS BHIIOJIHEHHS MPAKTHYECKUX PAacUIETOB.
['eomerpuueckue GUrypsl

VYuamuiics Hay49nuTCs:

1. mnonb30BaTHCS A3BIKOM FEOMETPUM Ul ONMCAHUS MPEIMETOB OKPY)KAIOLIEro Mupa U
UX B3aUMHOTO PacIOJIOKEHUS;

2. pacno3HaBaTh U U300paXkaTh Ha YepTeKaxX U PUCYHKaX reoMeTpuueckue GUrypsl U UX
KOH(UTypaluu;

3. HaXOAWTh 3HAYCHUS JUIMH JIMHEHHBIX 3JIEMEHTOB (DUTYp U UX OTHOIICHHUS, TPATYCHYIO
Mepy yrioB oT 0 no 180°, mpumeHsisi onpeneneHusi, CBOMCTBA U MPU3HAKK (PUTYp U UX
AIIEMEHTOB, OTHOWIEHUs (Quryp (paBeHCTBO, MOAOOME, CHMMETPUM, IOBOPOT,
napajuieIbHbIN MEPEeHoc);

4. omnepupoBaTb € HAYaJIbHBIMU TOHATHUSAMM  TPUTOHOMETPHUM U  BBINOJHSATH
3IIEMEHTapHbIe onepanuy Hajl GyHKIUSIMH YIJIOB;

5. pewmarh 3aJaud Ha J0Ka3aTeNbCTBO, OMMpasCh HAa W3y4YEHHBbIE CBOWCTBA (QUIyp U
OTHOLICHUH MEXy HUMH U IPUMEHSSI U3YUEHHbBIE METOBI JOKA3aTEIbCTB;

6. pemarh HECIOXHBIE 3aJa4d HA IOCTPOCHHUE, TNPUMEHSS OCHOBHBIC AalTOPUTMBI
MOCTPOEHHUS C TIOMOIIbIO LIUPKYIIS U JTMHEUKH;

7. pemiath mpocTeiiire IIaHUMEeTpUUECKre 3a]Jaul B TPOCTPAHCTBE.

VYyamuiics moay4nuT BO3MOKHOCTD:

1. oBmameTh METOAAMH PEIICHHUS 3a]la4y Ha BHIUMCICHHS M JJOKA3aTENIbCTBA: METOJIOM OT
MPOTUBHOTO, METOJIOM TMOAO0OWs, MeToIOoM TIepebopa BapHaHTOB H  METOJIOM
F€OMETPUUYECKUX MECT TOYEK;

2. TPUOOPECTH OIBIT MPUMEHEHHS aIreOpandecKoro U TPUTOHOMETPUIECKOTO arapara
Y WJIeW IBMKEHUS MPU PEIICHUH T€OMETPUYECKUX 3a/1aY;

3. OBIQJETh TPATUIIMOHHON CXEMOW peIIeHUs 3a7ad Ha ITOCTPOCHHE C TTOMOIIBIO



LHUPKYJIS ¥ INHEWKU: aHAIN3, IOCTPOEHUE, 10KA3aTENbCTBO U UCCIIEJOBAHUE;

4. HayuduTbCS pellaTh 33Jla4d HAa MOCTPOCHUE METOAOM I'€OMETPUUYECKOTO MECTAa TOUEK U
METOHOM IT0I00HS;

5. mpuoOpecTH OMBIT UCCICIOBAHUS CBOWCTB IUIAHUMETPUYECKUX (UTYP C MOMOIIBIO
KOMITBIOTEPHBIX IIPOrPAMM;

6. mnpuoOpecTd ONBIT BBIOJHEHUS TMPOEKTOB 1o TemaM: «l'eomeTrpuueckue
npeoOpazoBaHus Ha TIOCKOCTUY, «IlocTpoeHne oTpe3koB Mo Gpopmyem.

W3mepeHne reoMeTpuuecKux BEIMYUH

VYyamuiicst Hay4YuTCs:

1. wucnonp30BaTh CBOMCTBA U3MEPEHUS IJIUH, IJIOMIAJCH U YIJIOB MPU PEIICHUH 3a]1a4 Ha
HAXOX/JIEHUE JUIMHBI OTPE3Ka, JJIMHBI OKPYXKHOCTH, JIMHBI yTH OKPY>KHOCTH, TPagyCHON
MEpHI yIiia;

2. BBIYHCIATH JUIMHBI JMHEWHBIX 3JIEMEHTOB (PUTYp M WX YIJIbI, UCIOJB3Ys (POPMYIIBI
JUTMHBI OKPY>KHOCTH U JJIMHBI TyTH OKPY>KHOCTH, (DOPMYJIBI TIOIaneil puryp;

3. BBIYUCIATH IUIOMIAAU TPEYTOJIbHUKOB, MPSIMOYTOJIBHUKOB, MapajlielorpaMMoB,
Tpaneuui, KpyroB U CEKTOPOB;

4. BBIYUCIATH JUIMHY OKPY>KHOCTH, JJIMHY YTU OKPY>KHOCTH;

5. pemiarts 3a1a4u Ha JIOKA3aTEILCTBO C UCIIOJIB30BAHUEM (POPMYJI JITUHBI OKPYKHOCTH U
JUTHHBI IyTU OKPYKHOCTH, GOpMYJI TUTOIIAeH uryp;

6. pemate MpaKTUYCCKUE 3a7a49H, CBSI3aHHBIC C HAXOXKJICHHEM I€OMETPUYCCKIX BEITUIHH
(ucronb3ys MPU HEOOXOAUMOCTH CIIPABOYHUKU U TEXHUYECKHE CPE/ICTBA).

VYyamuiicst HoJy4uT BO3MOKHOCTD:

1. BbMUCHATH MIoWEAAU GUTYpP, COCTABICHHBIX U3 JIBYX WIH 0ojee MpSIMOYrOoJbHUKOB,
napajuieIorpaMMoB, TPEYTOJIBHUKOB, KPyra U CEKTOpa;

2. BBIYHCIATH TUIOIIATH MHOTOYTOJIBHUKOB, MCIOJB3Ysl OTHOILIECHUS PAaBHOBEIUKOCTH U
PaBHOCOCTABJIEHHOCTH;

3. mpuoOpecTH OMBIT MPUMEHEHHS aNTreOpandecKoro W TPUTOHOMETPHUYECKOTO arapara
W UJeH IBMKCHUS TIPH PEIICHUH 3a1a4 Ha BBIUMCIICHUE TUTOMIAei MHOTOYTOJIbHUKOB.
Koopaunarsl

VYyamuiics HaydnuTes:

1. BBMUCHATH JUIMHY OTpe3Ka MO KOOPAWHATAM €ro KOHIIOB; BBIYHCISATH KOOPIUHATHI
CepeMHbI OTPE3KA;

2. HCIIOJIb30BAaTh KOOPJAWHATHBIN METOJ JIJIsl U3yYEHUS CBOWCTB MPSIMBIX U OKPYKHOCTEH.
Yyamuiics moay4nT BO3MOKHOCTD:

1. oBmageTh KOOPAWHATHBIM  METOJOM  pEIICHHS 3a7a4 Ha  BBIYUCICHUE U
JI0Ka3aTelIbCTBO;

2. TPUOOPECTH ONBIT UCIOJB30BAHUS KOMITBIOTEPHBIX MPOTPaMM JUIS aHAJU3a YaCTHBIX
CJTy4aeB B3aUMHOT'O PACIOJIOKEHUSI OKPYKHOCTEH U TIPSIMBIX;

3. TpuoOpecTH OMBIT BHIMOIHEHUS MPOEKTOB Ha TeMy «lIpuMeHeHne KOOPAMHATHOTO
METO/1a MPHU PEIICHUH 337a4 Ha BHIYMCIICHUE U JI0KA3aTEIbCTBOY.

Bexkropsl

Yyamuiicss Hay4uTCs:

1. omepupoBaTh C BEKTOpaMH: HaXOJUTh CYMMY M Pa3HOCTh JBYX BEKTOPOB, 3aJIaHHBIX
T€OMETPUUYECKH, HAXOAUTh BEKTOP, PABHBIN MPOU3BEACHHUIO 3aJaHHOTO BEKTOPA HA YMCJIO;
2. HaxOIUTh JJII BEKTOPOB, 3aJIaHHBIX KOOpPJIWHATAMH: JUTMHY BEKTOpa, KOOPJIWHATHI
CyMMBI M Pa3HOCTH JBYX M 00Jie€ BEKTOPOB, KOOPJAMHATHI MPOU3BEICHUS BEKTOpa Ha



YHUCIO, TPUMEHSSI MpU  HEOOXOAMMOCTH COYETaTeNbHBIM, IEPEMECTUTENBHBIN U
pacipenenuTelbHbIN 3aKOHBI;

3. BBIUMCIATH CKAJSIPHOE NPOM3BEICHUE BEKTOPOB, HAXOIUTH YroJ MEXIY BEKTOPaMH,
YCTaHaBIIUBATh IIEPIIEHIUKYIISIPHOCTD NIPSMBIX.

Yyamuiics noJry4uT BO3MOKHOCTB:

1. oBnazeTh BEKTOPHBIM METOJOM Ul pELIeHHUs 3ajJad Ha BBIYMCICHHE U
JI0Ka3aTeNbCTBO;

2. 1puoOpecTH OIBIT BHIMOJIHEHUS NPOEKTOB HA TeMy «lIpruMeHeHne BEeKTOPHOTro MeTo1a
IIPY PEIICHNN 3a]a4 HA BBIYUCIICHUE U 10Ka3aTeIbCTBOY.

B pesynbTare u3yueHus Kypca reoMeTpun 9 kiacca oOyuaromuecs 10JKHBL:
3HAMb/NOHUMAMb

- CYILECTBO MOHATUSA MATEMATUUYECKOTO J10Ka3aTeIbCTBA; IPUMEPHI JOKA3aTENIbCTB;

- CYUIECTBO MOHSTHUS AJIFOPUTMA; IPUMEPHI AITOPUTMOB;

- Kak HMCIIOJIb3YIOTCSl MaTeMaTHuecKue (hopMyJsibl, ypaBHEHUSI U HEPABEHCTBA; IPUMEPHI

UX IPUMEHEHUS I PELICHUs] MaTeMaTUYeCKUX U MPaKTUYECKUX 3a7ay;

- Kak MaTeMaTM4yecKH Olpe/eleHHble (YHKIUMM MOTYT ONMCHIBaTb pEalbHbIC

3aBHCHUMOCTH; IPUBOUTH IPUMEPHI TAKOTO OMUCAHUS;

- KaK NOTpeOHOCTH MPaKTUKU IPHUBEIM MAaTEMaTUYECKYH0 HAyKy K HEO0OXOAMMOCTH

pacipeHus MOHATHS YHCIa;

- BEpOSITHOCTHBIA XapaKTep MHOTUX 3aKOHOMEPHOCTEH OKPYKAIOILEro MUPA; MPUMEPHI

CTaTUCTHYECKUX 3aKOHOMEPHOCTEN U BBIBOJIOB;

- KakuM o0pa3oM reoMeTpus BO3HUKJIA U3 MPAKTUUYECKUX 3a]a4 3eMJIeMepusi; IPUMEphI

reOMETPUUECKUX OOBEKTOB U YTBEPHKACHUHN O HUX, BAXKHBIX Ul IPAKTUKH;

- CMBICJI HJ€alM3allid, MO3BOJIAIONICH pelaTh 3aJaud pealbHON eHCTBUTEIbHOCTU

MaTeMaTHYECKUMHU METOJIaMH, IPUMEPbI OINOOK, BO3HUKAIOIIUX MIPU UI€AINU3alINY;
ymembo

- T0JIb30BaThCs A3BIKOM F€OMETPUH Il OIMCAHUS TPEIMETOB OKPYKAIOIEr0 MUPA;

- pacrno3HaBaTh reOMeTpHuYecKHue (GUTypBl, pa3InyaTh UX B3AUMHOE PacIOI0KEHUE;

- n300pakaTh TeOMETpPUYECKHE (PUTyphI; BBINOJHATH YEPTEKH IO YCIOBUIO 3aj1ady;

OCYILECTBIIATh MpeoOpazoBaHus Guryp;

- BBIYUCIATH 3HAYEHUS T€OMETPUUYECKUX BEIMYMH (IUIMH, YIJIOB, Miomiaaeil, 00beMoB),

HaXOJIUTh CTOPOHBI, YIJIbI U IJIOLIAIU TPEYTOJIbHUKOB, JUTMHBI IOMAHBIX, IyT OKPY>KHOCTH,

IUIOIAeH OCHOBHBIX T€OMETPHUECKUX (DUTYD U GUTYp, COCTABICHHBIX U3 HUX;

- pemath TeOMETpUYECKHE 3aJaud, ONMPasCh Ha H3yuyeHHbIE CBOWCTBA GUIyp H

OTHOIICHWA MEXAy HUMH, TPUMEHSS JIOTIOJTHUTEIFHBIC IOCTPOCHUS, alreOpanvecKuid

ammapar, uJied CHMMETPHH;

- NPOBOJUTH JOKa3aTeNIbHbIE PACCYKIEHUS MPHU PELICHUH 3a/1ad, UCIIOIb3Yysl U3BECTHBIE

TEOpeMbl, 00HAPYKHBasi BO3SMOXXHOCTH Il X UCIIOJIb30BaHUS;

UCIMOJIb30BaTh MPUOOpETEHHbIE 3HAHUS M YMEHHs B NPAKTUYECKOH JAEATENIbHOCTH U

MOBCEHEBHOM KU3HU JUIA:

- OINHKCaHMs PeaJbHBIX CUTYallUi Ha A3bIKE T€OMETPUH;

-pacyeToB, BKIKOYAIOIIUX MpocTeiue GopMyIbl;

- peuleHHs MPaKTUYECKHX 3314, CBI3aHHBIX C HAXOXKICHUEM T€OMETPUYCCKIX BEIINIHH

(ucronb3ys MpU HEOOXOAUMOCTH CIIPABOYHUKU U TEXHUYECKUE CPECTBA);

- TIOCTPOCHHH T'EOMETPUYECKHMH HWHCTPyMEHTaMH (JIMHEHKa, YroJbHHK, IHPKYIIb,



TPAHCTIOPTHD).
B pe3yabTare u3yueHuss Kypca yuamuecsl JOJLKHBI OBJAJeTh OMpedeeHHbIMH
3HAHUSIMU U YMEHUSIMU 10 TeMaM:

I'naBbl 9, 10. BekTopbl. MeToa KoopauHar.

B pe3ynbraTte n3ydeHus 1aHHOMU IaBbl ydaluecs JOKHBL:

- 3HaTh: OIIPEJENIEHHE BEKTOpa, pa3ivyaThb €ro HayaJo M KOHEl, BUAbI BEKTODPOB,
OIpesieNATh CyMMBbl M Pa3HOCTH BEKTOPOB, IPOM3BEAECHUE BEKTOPAa Ha YHUCIO, 4YTO
TaKoe KOOPAMHATBI BEKTOPA; ONpE/IeIeHNE CpeiHel IMHUEH Tpaneluu;

- yMeTh: u300paxkaTb U 0003HAUaTh BEKTOpP, OTKJIAABIBATH BEKTODP, PABHBIM JAaHHOMY,
HaXOJUTh KOOPAMHATHI BEKTOpPa IO €ro KOOpJAWHATaM Hayajla U KOHIIA, BBIYMCIATH
CyMMY U pa3HOCTb JABYX BEKTOPOB IO MX KOOpJIMHATaM, CTPOUTb CYMMY JABYX
BEKTOPOB, II0JIb3YACH IPABUIIAMHU TPEYTOJIbHUKA, TapajlIe]lorpaMMa, MHOTOYT OJIbHUKA;
CTPOUTB OKPY>KHOCTH U IPSMBIE 3aJJaHHbIE YPAaBHECHUSMU.

I'nmaa 11. CooTHOIIEHUA MeKIYy CTOPOHAMH M YIJIAMHU TPeyrojbHUKA.

B pe3ynbraTe u3yueHus JaHHOH IJ1aBbl yUalIHecs TOJKHBI:

- 3HaTh: ONpENEeNeHHs] KOCHHyca CHHYyca, TaHTeHca s OCTPOro yria QopMyJbl,
BBIPAXAIOIINE UX CBS3b; OMPEENICHUs CKaJIIPHOTO MPOU3BEICHIS BEKTOPOB;

- YMETh: BOCIIPOU3BOJIUTH JI0KA3aTEIbCTBA TEOPEM KOCHHYCOB U CUHYCOB, IPUMEHSTH B
pelIeHUN 3a/1a4; HaXOJUTh CKaJsiPHOE MPOU3BEACHHE BEKTOPOB B KOOPAMHATAX, YrOJI
MEXIy BEKTOPAMH.

I'masa 12. JIlnuHa OKPYKHOCTH U IJIOIIA/Ib KPYyra.

B pe3ynbTare uzydyeHus: JaHHOW I1aBbl YYAIIHECS JOJKHBI:

- 3HaTh: ONpEJEICHNE MTPaBIIBHOIO MHOTOYTOJIbHUKA, POPMYIYy JUIMHBI OKPYKHOCTH U
ee JyTH, TUIOIIaJN CEKTOpa;

- YMGTBZ BBIYUCIIATH CTOpOHBI, miomaan nu HepI/IMeTpI)I HpaBI/IJ'IBHI)IX MHOFOerJ'II:HI/IKOB,
JUIMHY OKPYKHOCTH W JUIMHY AYTH; MPUMEHSATh (POPMYIBI MJIOMAAN Kpyra, CEKTopa
P PELLIEHUH 3a/1a4.

I'nasa 13. J/IBu:keHus.

B pesynbpraTe u3yueHus JaHHOM IJ1aBbl ydaluecs JOJIKHBI:

- 3HaTh: OIpeJeNIeHUs] MPeoOpa3oBaHMsl MIOCKOCTH, ABUKEHHS IMJIOCKOCTH, ONPEEIIATh
WX BU/IBI,

- YMETb: peuiarh 3a/1a4M, UCII0JIb3Ys ONPEACICHUS BUOB IBUKEHUS.
HCI0JIb30BATh NPHOOpeTeHHbIEe 3HAHUS U YMEHHUS B IPAKTHYECKO 1eATeJIbHOCTH
U NOBCeIHEBHOM KU3HHU AJIS:

- ONHUCaHMS pealbHBIX CUTYyallUi Ha SI3bIKE T€OMETPUH;

- pacyeroB, BKJIIOYAIOIIUX MPOCTEHUIINE TPUTOHOMETPUUECKHE (POPMYIIbI;

- pelIeHHs FEOMETPUUYECKUX 3aau C UCII0Ib30BaHUEM TPUTOHOMETPHUH

- pelIeHHs NPAaKTHUYECKUX 3aja4, CBSI3aHHBIX C HAXOXJAEHUEM I€OMETPUUECKUX BETNYMH
- JUIMH, IUIOINIAJEeH OCHOBHBIX TeoMeTpuueckux ¢uryp (Mcmoib3ys IpH
HEOO0XO/IMMOCTH CIIPABOYHUKH U TEXHUYECKHE CPEJICTBA);

- TOCTPOEHHI TeOMETPUYECKUMH HHCTpyMEHTaMu (JIMHEWKa, YroJIbHUK, LHUPKYIIb,
TPAHCIIOPTHUP).



[IporpamMma oOecrieunBaeT JOCTUKEHHUE CIACAYIOUINX Uelell U pe3yibmamos OCBOCHUS
00pa3oBaTeNbHON IPOrPaMMbI OCHOBHOT'O OOIIIEr0 00pa30BaHMS:

6 HanpaeieHuU IUYHOCMHO020 pa36umus:

-opMupoBaHNE OTBETCTBEHHOTO OTHOIICHUS K YYCHHIO, TOTOBHOCTh M CIOCOOHOCTH
00yJaroIUXCs K CAaMOPA3BUTHIO M CAaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIMH K OOYYCHHUIO U
MO3HAHUIO, BEIOOPY MajbHEUIIero o0pa3oBaHus Ha 0a3e OPUEHTHPOBKU B MUPE TIpodeccuit
U 1po(heCCHOHAIBHBIX MPEANOYTCHUH, OCO3HAHHOMY TIOCTPOCHHUIO HHIMBUAYATbHOU
00pa30BaTeNbHON TPACKTOPHH C YIETOM YCTOHUYMBBIX TIO3HABATEIILHBIX HHTEPECOB;

-opMupoBaHUE IETOCTHOIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOIIECTBEHHON NMPAaKTUKY;

-popmMupoBaHUEe KOMMYHHKATHMBHON KOMIIETEHTHOCTH B OOIIEHHMH M COTPYIHHUYECTBE CO
CBEpCTHMKAMHM, CTapIIMMM W MIAALIIMMM, B 00pa3oBaTeNbHOH, OOIIECTBEHHO IOJIE3HOM,
y4eOHO-HCCIIeJ0BATENBCKOM, TBOPYECKOM M JPYTrUX BUAAX JIEATEIHHOCTH;

-yMEHHUE SICHO, TOYHO, TPAMOTHO HM3J1araTh CBOM MBICITU B YCTHOM M MUCbMEHHOM peyn,
MMOHMMATh CMBICIT MIOCTABJICHHOM 3a/]a4M, BBICTPAUBATh apIr'yMEHTAIIMIO, IPUBOJIUTH IPUMEPHI
U KOHTPIIPUMEPBHI;

-KPUTUYHOCTh  MBIIUICHUS, yMEHHUE  paclo3HaBaTh  JIOTHYECKH  HEKOPPEKTHHIE

BBICKA3bIBAHUS, OTIINYATH TUIIOTE3Y OT (baKTa;

-KpCaTUBHOCTb MBbBIIJICHWA, HWHUIOHWATHBA, HAXOA4YMWBOCTb, AKTUBHOCTb IIpW PCHIICHHU
MAaTEMATUYCCKUX 3a4a4,

- IPEJCTaBIICHNE O MATEeMaTHYECKOW HayKe Kak cdepe 4YelOoBEYeCKOW IesTeTbHOCTH, 00
JTanax ee pa3BUTHs, O €€ 3HAYUMOCTH I Pa3BUTHUS IIUBUIIM3AIINH;

-yMEHHUE KOHTPOJIUPOBATH IPOLIECC U PE3YJbTaT YUEOHON MaTeMaTUYECKOM JIeATENbHOCTH;

-CIIOCOOHOCTh K HMOIMOHAJIBHOMY BOCHPHUATHIO MaTEeMAaTUYECKUX OOBEKTOB, 3ajad,
peleHui, pacCcyKACHU.

6 MemanpeOMemnom Hanpaesienuu.:

-yMEHHE CaMOCTOATENBHO IUIAHUPOBATH AaJbTEPHATUBHBIC ITyTH JOCTH)KEHUS IIEINeH,
OCO3HaHHO BBIOMpaTh Haubosiee d((EeKTUBHbIE CHOCOOBI pelIeHHS Y4eOHbIX U
MIO3HABATENBHBIX 33/1a4;

-YMCHUC OCYHICCTBJIIATD KOHTPOJIb II0O PE3YJIbTaTy H CHOCO6y I[eﬁCTBHH Ha YpPOBHC
IMPON3BOJILHOI'O BHUMAaHHA U BHOCHUTD H€06XOI[I/IMBI€ KOPPCKTHUBLI;

-yMEHHUE aJeKBAaTHO OILIEHWBATh MPABUIBLHOCTh WU OIMIMOOYHOCTH BBITIOJHEHUS y4eOHOU
3a/1auu, €€ 00BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXKHOCTHU €€ PEIICHHS;

-OCO3HAaHHOE BIIAJICHUE JIOTMYECKUMHU JEHCTBUSAMH OIpeNeNeHus] MOHATUH, 0000IeHus,
YCTAQHOBJICHHSI AHAJOTUM, KiIacCU(UKAaMM Ha OCHOBE CaMOCTOSATENIBHOIO BBIOODA,
OCHOBaHUM U KPUTEPUEB;

-YMCHUEC YCTaHaBJIMBATh IMPUYNHHO-CJICICTBCHHBIC CBs3HU, CTPOUTH JJOTHYCCKOC
pacCy’kKACHUC, YMO3AKIIFOYCHUC U BbIBOBI,

-yMEHHUE CO037aBaTh, MPUMEHITh U MPeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA,
MOJIENI M CXEMBbI JUIs pelieHHs y4eOHBIX M M03HABaTENbHbIX 33/1a4;

-yMEHUE OpraHHU30BbIBATH Y4e€OHOE COTPYJAHUYECTBO U COBMECTHYIO JEATEIbHOCTh C
yuyuTeNleM M CBEpCTHUKaMH; yMeHHe paboTarb B rpymnne; (GopMyIHpOBaTh,
apryMEHTHPOBAaTh U OTCTAaWBaTh CBOE MHEHME;



-popmupoBanue yuyeOHOW U  OOIIEMOJL30BATENBCKOW KOMIIETEHTHOCTH B  00JIACTH
HCTIOJIb30BaHUS HH(OPMAITMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHI1 (UKT-
KOMIIETEHTHOCTH);

-[IepBOHAYAIbHbIE IPEJCTaBIEHUs 00 HJesIX U O MEeToJaX MAaTeMaTUKU Kak 00
YHUBEPCAIbHOM S3BIKE HAYKM W TEXHHUKH, O CPEACTBE MOJCIMPOBAHMS SBJICHUU U
IIPOLIECCOB;

-yMEHHE BHJIETh MAaTEeMAaTHYECKYIO 3a/lauy B KOHTEKCTE MPOOJIEMHOM CHUTyalluu B IPYTrUX
JUCLUILINHAX, B OKPYXKAIOIIEH KU3HU;

-yMEHHE HaXOJUTh B PA3JIMYHBIX MCTOYHHUKAX MH(POPMAIUIO, HEOOXOIUMYIO IJIsl PELICHHS
MaTeMaTHYeCKUX MpoOseM, U MPEACTaBIATh €€ B IOHATHON (opMe; IPUHUMATh PELICHUE B
YCIIOBHSAX HETOJHOW M U30BITOUYHOM, TOYHOH U BEPOSITHOCTHON MH(pOpMAIINU;

-YMEHUEC IMOHHMATh W HCIIOJIB30BATh MATEMATUUYCCKHUE CPEACTBa HAIJIIAHOCTH (Fpa(bI/IKI/I,
AuarpaMmel, T3.6JII/ILIBI, CXCMBI U I[p) IJId WITHIOCTpali, UHTCPHPCTAIMU, apryMCHTAIUH

-yMEHHE BBIJIBUTATh TMIOTE3bl IPU PELICHUU Y4eOHBIX 33a]a4 U MOHUMAaTh HEOOXOIUMOCTh
UX IIPOBEPKH.

6 npedmemnom HanpaeieHuu:

-yMeHHEe paboTaTh C MaTEMAaTUYECKUM TEKCTOM (aHAJM3UPOBATh, U3BIEKATh HEOOXOAUMYIO
UH(OPMALIKIO), TOYHO U IPaMOTHO BbIpa)kaThb CBOM MBICIIM B YCTHOM M NMUCBMEHHOM pedH C
IIPUMEHEHUEM MaTEMaTU4YECKONM TEPMUHOJIOTMM U CUMBOJIMKH, HMCIOJIb30BATH PA3IUYHbIC
A3bIKM  MaTeMaTHKHM, IPOBOJUTH  KiaccU(UKalUMM,  JOruyeckue  OOOCHOBaHMA,
JI0OKa3aTelIbCTBA MATEMAaTUYECKUX YTBEPKICHUM;

-OBJIaJIcHHe 0a30BbIM IOHATHHHBIM aIlllapaTOM [0 OCHOBHBIM pa3jieiaM COJepKaHMs;
IpeJcTaBlIeHue 00 OCHOBHBIX HM3y4aeéMbIX NOHATHUAX (YUCIIO, reoMeTpuueckas ¢urypa,
ypaBHEHHME, (QYHKLIHSA, BEPOSTHOCTb) KaK BAKHEMIIMX MaTEeMaTHUYECKUX MOJAEIIX,
MO3BOJIAIOIIMX ~ ONWChIBATH M M3y4yaTb  peajbHbIE  MpPOLECChl U SIBJICHUS;

-pa3BUTHE TMPEICTABICHUNA O YUCIE MW YHUCIOBBIX CHCTEMax OT HaTypalbHBIX [0
JIEUCTBUTEIIBHBIX YHCEII, OBJIAJICHUE HABbIKAMHU YCTHBIX, INCbMEHHBIX, HHCTPYMEHTAIbHBIX
BBIYHCIICHHIA,

-OBJIaJICHUE CHMBOJIbHBIM SI3bIKOM aireOpbl, MpUEMaMH BBIMOJIHEHUS TOXKIECTBEHHBIX
peoOpa3oBaHuil PallMOHATIBHBIX BBIPAKEHUH, pPEIICHUs ypaBHEHUH, CUCTEM YpaBHEHUU,
HEPAaBEHCTB U CUCTEM HEPABEHCTB; YMEHME MCIIOJIb30BaTh UCK0 KOOPAMHAT HA IUIOCKOCTU
JUISL UHTEPIIPETalluy YpaBHEHUM, HEPABEHCTB, CUCTEM; YMEHHE IIPUMEHATh ajaredpanyeckue
npeoOpa3oBaHus, annapar ypaBHEHUH M HEpaBEHCTB Ul pEIleHHs 3a/1ad M3 Pa3IMuHBIX
pa3zenoB Kypca;

-OBJIaJICHUE CUCTEMOH (YHKIMOHAJIbHBIX TOHATHH, (YHKIMOHAJIBHBIM SI3BIKOM H
CUMBOJIMKOW; YMEHHE HCIOJIb30BaTh (YHKIMOHAIbHO-TpaUyecKue MpeaCcTaBICHUS s
OIMUCaHus u aHanus3a peanbHBIX 3aBUCUMOCTEH;

-OBJIaJJICHUC OCHOBHBLIMH criocobamMu NpEACTABJICHUA W aHalIn3a CTATUCTUYCCKUX HJaHHBIX;
HaJIM4Hue HpeHCTaBHeHI/Iﬁ 0 CTAaTUCTHYCCKHUX 3aKOHOMCPHOCTAX B pPCAJILHOM MHPE U O
Ppa3InYHbIX crocobax ux HU3YyUCHUS, O BEPOATHOCTHBIX MOJCIIAX,

-YMCHUEC TMPUMCHATH HW3YUCHHBIC IIOHATHA, PE3YJabTaTbl, MCTOABbI I PCUICHUA 3aaad
MPAKTUYCCKOI'0 XapakKTepa H 3aJa4 N3 CMCKHBIX AUCHUINIMH C HCIOJIb30BAHUCM IIpU
H€06XOI[I/IMOCTI/I CIIPaBOYHBIX MATCPUAJIOB, KAJIIBKYJIIATOPA, KOMIIBIOTEPA.



OcHoBHas (popma opraHuzai 00pa3zoBaTENbHOTO MPOIECCca — KIIACCHO-YPOYHAsk CHCTEMA.
[TpenycmarpuBaeTcs NpUMEHEHNE CISAYIOIIUX TEXHOIOTUI 00y4eHus:

TPaIUIIMOHHAS KJIIACCHO-YPOYHAS
UTPOBBIE TEXHOJIOTHH

AJIEMEHTBHI IPOOJIEMHOT0 00yUYeHHS
TEXHOJIOTHH YpOBHEBOH nuddepeHuaniu

37I0pPOBBECOEPETAIOIINE TEXHOIOTHHI
HUKT

Buast 1 popMbI KOHTPOJIS: TPOMEKYTOUHBIN, IPELYIPEIUTEILHBIA KOHTPOJIb; KOHTPOJIbHBIE
paboTHI.

ook wnE

HopMBbI 1 KpUTepUH OLICHUBAHHUSA
OcHOBHBIMU (OpMaMM NPOBEPKM 3HAHUM W YMEHHMH ydaliuxcs IO MaTeMaTUKe B
OCHOBHOHM ILIKOJIE  SIBJISIOTCS OlpOC, SK3aMEH, 3a4eT, KOHTpOJIbHas paboTa,
caMmocCTosiTeNbHasT paboTa, TECTHPOBAHUE, MPOBEpOUYHast paboTa, MPOBEpKa MUChMEHHBIX
JIOMAITHUX PadOT Hapsily ¢ KOTOPbIMHU MPUMEHSIOTCS U Apyrue ¢popmel mposepku. [lpu
9TOM YYUTBIBAETCS, YTO B HEKOTOPBIX CIIydasX TOJBKO YCTHBIM ONMPOC MOXKET AaTh Ooiee
IIOJIHbIE NPEACTABICHUS O 3HAHUAX M YMEHHUSAX YYalllUXCS; B TOXKE BPEMs NHCbMEHHAs
paboTa 1Mo3BOJIAET OLICHUTh YMEHUE YUYaIIUXCs U3jaraTb CBOM MBICIN Ha Oymare; HaBbIKU
rPaMOTHOI'O O()OPMIICHUS BBIIOJHAEMBIX UMH 3a/1aHUH.
[Ipr olEHKE YCTHBIX OTBETOB M NHCBMEHHBIX padOT y4HTElIh B IEPBYIO OUYEpeIb
YUUTBIBAET HUMEIOIIUECS Yy ydaulerocs (akTHMYecKue 3HaHWS M yMEHHs, MX IOJHOTY,
IIPOYHOCTh, YMEHHUE NIPUMEHATH Ha MIPAKTUKE B PA3JIMYHBIX CUTyalUsX. Pe3yapTaT oneHku
3aBUCHUT TAaK)K€ OT HAIMUYUSA U XapaKTepa JONYIIEHHBIX MOTPEMIHOCTEN.
Cpenu norpemnHocTei BoIACIAI0TCS OINOKY, HEI0UEThl U MEJIKUE MOTPEIIHOCTH.
[TorpemHocTs cuuTaeTcss OMMOKON, €CIU OHA CBUJETENLCTBYET O TOM, YTO YYEHUK He
OBJIa/Ie]l OCHOBHBIMU 3HAHUSAMM, YMEHUAMU U UX IPUMEHEHUEM.
K HemoueraM OTHOCATCA NOTPEIIHOCTH, CBUIETENIBCTBYIOIIME O HEJOCTATOYHO ITOJHOM
WM HEJJOCTaTOYHO NMPOYHOM YCBOCHHM OCHOBHBIX 3HAaHHUN M YMEHUH WM 00 OTCYTCTBHH
3HAaHWH, HE CUMTAIOIIMXCS B COOTBETCTBHM C NPOrpamMMol OCHOBHbIMHM. K Hemoueram
OTHOCATCS TIOTPEIIHOCTH, OOBACHSIOMIMECS PACCESIHHOCTBIO WIM HEIOCMOTPOM, HO
KOTOpBIE HE IPUBEIM K HMCKaKXEHUIO CMbICIA ITOJIYYEHHOTO YYEHHKOM 3aJaHus WIIU
cnocoba ero BhIMONHEHUA. [pamMmaThueckas ommOKa, AOMYIIEHHAass B HaMUCaHUU
U3BECTHOTO yyallleMycs MaTeMaTH4ecKoro TepMuHa, HEOpeXKHas 3amuch, HEOpexXHOe
BBIIIOJIHECHUE YEPTEKA CUUTAIOTCS HEOYETOM.
K MelnKkuM morpemHocTsIM OTHOCATCS NOTPEIIHOCTH B YCTHOW M NMHUCBMEHHOM pedd, He
VCKQ)XAIOIINE CMBICIIA OTBETA WM PELICHMS, CTydaliHbIE OITUCKH U T. II.
Kaxnoe 3amaHue Juisi YCTHOTO ONpOca WM THUCBMEHHOM pPabOThl MpPEICTaBiseT

TCOpCTI/I‘-ICCKI/Iﬁ BOIIPOC UJIK 3a4a1y.



OTBeT Ha BOMPOC CUUTAETCS OE3yNPEUHbIM, €CIIU €ro COAEpPKAaHHE TOYHO COOTBETCTBYET
BONIPOCY, BKIIIOUAET BCE HEOOXOJUMBICE TEOPETHUYECKHE CBEICHUS, OOOCHOBAaHHBIC
3aKJTFOYCHUS M TOSICHSIONIME TPUMEpPBI, a €ro U3JI0KEeHHWE W O(OopMIIEHHE OTIHYAIOTCS
KpPaTKOCTBIO U aKKypPaTHOCTBIO.

Pemenue 3anaun cuntaercs: 6€3ynpeuHbIM, €l MOdy4YeH BEPHBI OTBET MPH MPABUILHOM
XOJle peIleHUsi, BBHIOpAH COOTBETCTBYIOIIMN 3adade CIOCO0 pEemeHUs, MPaBUILHO
BBITIOJTHEHBl HEOOXOJWMBIC BBIUUCIICHUS ¥ TPEeoOpa3oBaHUs, IOCIEAOBATEIHLHO U
aKKypaTHO 0()OPMIICHO peIICHHUE.

OueHka OTBETa ydallerocsi MpU YCTHOM OIIPOCE U OLIEHKAa MHUCbMEHHOW KOHTPOJIbHOM
paboThI TPOBOAMTCS IO MATHOALTLHOU CUCTEME.

OuneHka yCTHBIX OTBETOB:
OTBeT olleHMBaeTCsA OTMETKOM “5”, eciy ydanuiics:

MOJTHOCTBIO  PACKpBLI  COZAEpXaHHe Marepuana B o0beMe, MPelyCMOTPEHHOM
IpOrpamMMoOi U Y4EOHHKOM;

U3NIOKWJI MaTepuaa TpPaMOTHBIM S3BIKOM, TOYHO WCIIONB3YS MaTeMaTUYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY, B ONIPEAEIEHHON JIOTHYECKON MOCIIEA0BaTEIbHOCTH;

MPABUJIHO BBIMIOJIHUI PUCYHKH, YEPTEXKH, IpaUKu, COMyTCTBYIOIINE OTBETY;

MoKa3aJl YMEHUE WLIIOCTPUPOBATH TEOPUIO KOHKPETHBIMHU IIPUMEPAMH, PUMEHSThH B
HOBOW CUTYalluu IPU BHIMOJHEHUH MTPAKTUUYECKOTO 3aJaHUS;

IPOJEMOHCTPUPOBAJI YCBOGHHUE paHEE MW3YUYEHHBIX COIYTCTBYIOLIUX BOIIPOCOB,
c(OpMUPOBAHHOCTH M YCTOWYHBOCTH UCIIOJB3YEMBIX MPU OTBETE YMEHHM U HABBIKOB;

OTBEYaJl CaMOCTOSATENbHO, 0€3 HABOJAIIMX BOIPOCOB YUUTEIS.

OTBeT OLIeHUBAETCSl OTMETKOM “4”,
€CJIM YOBJIETBOPSIET B OCHOBHOM TPEOOBAHUSIM Ha OIEHKY ‘57, HO MpHU 3TOM UMEET OJUH
U3 HEJJ0YETOB:

B H3JIO)KEHWU JOMYILEHbl HEOOJIbIIME MpoOenbl, HE MCKa3UBIIME MaTEMaTHYeCcKoe
COJIep’KaHuE OTBETA;

JOMyIIeHbl 1-2 HemoueTra MpPU  OCBEIIEHWH OCHOBHOTO COJEp)KaHUS OTBETa,
WCIIPaBJIECHHBIE M1OCJIE 3aMEUYaHUsl YUUTEIS;

JIOTIYIIEHbI OlIMOKa WM OoJiee ABYX HEAOYETOB INPU OCBELIEHUH BTOPOCTENEHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKAX, JIETKO UCIIPABJIEHHBIE MOCIIE 3aMEUaHUs YUUTEIIs. )

OTBeT onleHUBaeTCs OTMETKOM “3”, ecin:

HETOJHO PACKPBITO COAepX)aHHe MaTepuana (coaep:kaHue M3JI0KeHO (PpparMeHTapHO,
HE BCErJa IIOCIel0BaTeNbHO), HO TIOKa3zaHo oOllee IOHMMaHue BOIpoca U
MIPOJIEMOHCTPUPOBAHBI YMEHUS, JOCTATOUHBIE ISl TaJIbHEUILIEr0 YCBOECHUS TPOTPaMMBlI;

UMETUCh 3aTPYAHEHUS WM JONYyIIEHbl OIMMMUOKKM B ONPEACNICHUH TOHATHH,
WCIIOJIb30BAHUHM MATEMaTUYECKON TEPMUHOJIOTHH, YEPTEKAX, BBIKJIAJKAX, UCIPABICHHbBIC
1ocJie HECKOJIBKUX HaBOJSIINX BOIPOCOB YUUTENS;

YUYEHHMK HE€ CIPABUJICA C MPUMEHEHHEM TEOPUU B HOBOM CUTYallUU MPHU BHITOJIHEHUN
MPAKTUYECKOT0 3aJJaHus, HO BBIIOJIHUI 0053aTeNbHOE 3aJaHHe.

OTBeT oLleHUBAaETCs OTMETKOM “2”, ecu:

HE PacKphITO cojiepKaHue yueOHOro Marepuana;

oOHapyXeHO HE3HaHHWe WJIM HE MOHMMAaHUE YYEHUKOM OoIbliedl wiu Haumbolee
BaXHOW YacTH yueOHOro MaTepuarna;

JIOTIYIIIEHBI OTHOKU B OMpECIEHUU TOHSATHUS, TIPH HCIOIb30BAHUHM MaTEMaTHYEeCKON
TEPMUHOJIOTHH, B PHUCYHKax, uYepTekax WM rpadukax, B BBIKJIAJKaX, KOTOPHIE HE
WCIIPaBJIEHBI N1OCJE HECKOJIBKUX HABOASIIIUX BOIPOCOB YUUTEIIA.

OueHuBaHne NMCbMEHHBIX padoT:



[Ipu mpoBepke MHUCHMEHHBIX pPa0OT MO MaTeMaTHKE CIEAyeT pa3ludarh TpyOble H
HerpyObIe OIIMOKH.
K rpy0sIM ommmmbkamM OTHOCATCS:
-BBIYHMCIIUTENbHBIE OIIMOKH B MPUMEPAX U 33/1a4ax;
-omuOKY Ha HE3HAHUE TIOPS/IKA BBITOJIHEHUS apu(PMETUUECKUX ICHCTBUN;
-HETIPAaBWJIBHOE pElICHHE 3aaauu (IIPOIYCK JASHCTBUMA, HENMPABUIbHBIN BHIOOD JIEHCTBHIA,
JIMIIHEE ICUCTBHE);
-HEJIOBE/ICHUE J0 KOHIIA PEIICHUS 3a/1a4l WU TIPUMEpa;
-HEeBBINOJHEHHOE 3aJaHuE.
K HerpyObIM ommOKkaM OTHOCSTCS:
-HepaIMOHaIbHbIC IPUEMbI BHIYHCICHUMN;
- HeMIpaBWJIbHAS [MOCTAHOBKA BOIPOCA K ACHCTBUIO MPU PELICHUH 33/1a4U;
-HEBEpHO c(HOPMYITHPOBAHHBINA OTBET 3a]1a4H;
-HeTIPaBUJIbHOE CIIMCHhIBAHUE JAHHBIX YHCENl, 3HAKOB;
-HEZIOBEICHUE /10 KOHIA TPe0Opa30BaHUA.
[Tpu onieHKe MUCHbMEHHBIX Pa0OT CTABATCA CIEIYIOIINE OTMETKH:
“5”- ecnv 3a7ja4M peIeHbl 0e3 OIMMOO0K;
“4”- ecnu gomnyieHsl 1-2 HerpyOblie OmuoKH;
“3”- ecnu gonyiueHsl 1 rpy6as u 3-4 HerpyOble OIMOKY;
“2”- He3HaHHWEe OCHOBHOT'O MPOTrPAMMHOT0 MaTepuaja WIA OTKa3 OT BBHIIOJHEHUS y4eOHbBIX
o0s3aHHOCTEH.
OueHnBaHMe TECTOBBIX PadoT:
“5”- eciim HabpaHo ot 8110100% oT MakcHMMaIbHO BO3MOXKHOTO Oallia;
“4”- ot 6110 80%:;
“3”- ot 51 no 60%;
10 50% “2”-
[Ipu n3yyeHnuun Kypca reoMeTpun B 9 Kj1acce BO3MOXKHO UCIOJIb30BAHUE CIEAYIOIICH
JUTEPaTyPHL:.
1. B.I. 3uB, B.M. Meiinep, lugaktuueckue Marepuaibl 10 reoMeTpun st 9 kiacca. —
M.; [Ipoceemenue, 2005

2. TemaTuueckuit KOHTPOJIb 1O reomeTpud. 9 kiacc/ Mensaukosa H.b., Jlenuxosa H.M. —
M. : Unrenkt-Lentp.2006r-64 c.

3. COopHUK 3a7aHuil 17 npoBeeHUs dk3aMeHa B 9 kiacce. 'eomerpus / A.Jl.bannkos,
T.M.Mumiesko.- M.: I[Ipocsemenue 2016 r-94 c.-(utorosast arrectanusi)

4 nemosepcuu ' MA mo maremaTuke.

5.AtanacsH, JI. C. 'eometpus: yueOHuUK 11 7-9 ki1. 0011e00pa3oBaTeNbHbIX YUPEKICHUM
/ JI. C. ArtanacsH, B. ®@. byrysos. - M.: I[IpocBemienue, 2016.

6.ArtanacsH, JI. C, M3yuenue reomerpuu B 7-9 Kiraccax: METOJMYECKUE PEKOMEHIAIHH
st yaurens / JI. C. Aranacsn. - M.: IIpocsemmenue, 2011.

7.3uB, b. I'. Jlunaktuyeckue matepuansl mo reomerpun st 9 k. / b. I'. 3us. - M.: Ilpo-
cBemenue, 2011.

8.AptionssH E. b., BonmoBnu M. B., I'mazkoB 1O. A., Jleutrac I'. I'. MaremaTudeckue
JUKTaHTHI U1t 5-9 knaccos. — M.: IIpocsemenue, 2010.

9.Nuenckass M. A. CaMoCTOSTENIbHBIE W KOHTPOJBHBIE paboThl K y4eOHumky JI. C.
AranacsiHa 7-9 knaccel Bonrorpaa: Yuurens, 2010.

2.Conep:xkanue y4eoOHOT0 Kypca
1-3. IloBTOpEHME, BEKTOPLI M MeTOo KoopAUuHAT (20 yacoB)
ITonsite BekTopa. PaBeHCTBO BEKTOPOB. CJI0KEHUE U BBIUUTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha 4McIO0. Pa3jgoxkeHue BEKTOpa MO JBYM HEKOJUIMHEApPHBIM BEKTOpaM.
Koopaunats! BekTopa. IIpocreiiine 3agaun B KoopauHaTax. YpaBHEHHUS OKPYXHOCTU U



npsMoil. [IpumeHeHne BEKTOPOB ¥ KOOPAMHAT MPH PELICHUH 3a1ad.

OcCHOBHas Lelb — HAYYUTh YYalIUXCS BBINOJIHATH JEHCTBHS HAJl BEKTOpAaMHU Kak
HaNpaBICHHBIMU OTpPE3KaMH, YTO BaXHO [UIA TNPUMEHEHHS BEKTOPOB B (HU3HUKE;
IIO3HAKOMHUTb C HCIOJb30BAaHUEM BEKTOPOB M METOJAa KOOPIMHAT NpPH PEUICHUH
reOMETPUYECKUX 3a/ad. BeKTop ompenenseTcss Kak HalpaBIEHHBIA OTPE30K U JIEUCTBUA
HaJ BEKTOpAaMH BBOJATCA TaK, KaK A3TO NPUHATO B (HU3UKE, T. €. KaK JCHCTBUA C
HaAIpaBJIEeHHBIMU OTpe3kaMu. OCHOBHOE BHHMMAaHHUE IOJDKHO OBITH YIEJIEHO BBIPabOTKE
YMEHUI BBIMOJHATH ONEpali HaJl BEKTOpaMH (CKJIAIbIBaTh BEKTOPHI IO IPaBHIIaM
TPEYroJIbHUKAa W IapajuieorpaMMa, CTPOUTh BEKTOP, PAaBHBIM PAa3HOCTH JABYX JaHHBIX
BEKTOPOB, a TAKXKE BEKTOP, PAaBHBIN MPOU3BEACHUIO JAHHOTO BEKTOPA Ha JAHHOE YUCIIO).
Ha mnpumepax mnoxa3piBaeTcs, KaK BEKTOPbl MOIYT MPUMEHSTHCS K PEILICHUIO
reoMeTpuueckux 3aaad. Jlemoncrpupyercs 3¢ (HeKTUBHOCT HMpUMEHEHHS (Gopmyn uis
KOOpJMHAT CEpeAUHbl OTpe3Ka, pAacCTOSHUS MEXAy JABYMS TOUKAMM, YpaBHEHUI
OKPY)KHOCTH M MNpPSMOM B KOHKPETHBIX I'€OMETPUUECKHX 3aJadyax, TEM CaMbIM JaeTCs
npeJcTaBieHne 00 N3Y4eHUH FeOMETPUUECKUX (PUTYp C TOMOIIbIO METOAOB aareOpshl.

4. CoOTHOIIEHHSI MEK/Iy CTOPOHAMH U YIJIaMH TpeyrojibHuka, (12 yacos)

CuHyc, KOCHMHYC U TaHreHc yria. TeopeMbl CHHYCOB U KOCHHYCOB. Perenue
TpeyroJibHUKOB. CKaJsipHOE TMPOU3BEJACHHE BEKTOPOB U €ro IMPUMEHEHHE B
reoMerpuueckux 3agadax. OCHOBHas LE€lIb — pa3BUTh YMEHHE YYalllUXCsl NPUMEHSTh
TPUTOHOMETPUYECKUH aIapar Py PELICHUH T€OMETPUYECKUX 3a1ad.

Cunyc m xocunyc soboro yrima or 0° mo 180° BBOASATCA € MOMOIIBIO E€AMHHUYHON
MOJYOKPY>KHOCTH, TOKA3bIBAIOTCSI TEOPEMBI CHHYCOB M KOCHHYCOB M BBIBOJIUTCS €€ OJHA
dbopmyna 1uomaay TpeyroibHUKa (MOJIOBUHA MPOU3BEACHUS JBYX CTOPOH HA CHHYC yIJia
MEXy HUMHU). DTOT anmnapaT MPUMEHSETCS K PEICHUIO TPEYroJIbHUKOB.

CkansipHoe TpOM3BEICHHE BEKTOPOB BBOAUTCA Kak B (u3uke (MPOU3BENECHUE JIHH
BEKTOPOB Ha KOCHHYC yria Mexay HumH). PaccMaTpuBaroTCsi CBOWCTBa CKaJsipPHOTO
MMPOU3BCACHHUA U €0 NIPUMECHCHUC TPpHU PCIICHHUU I'COMCTPUUCCKHX 3a/1ay.

OcHOBHOE BHHMMaHUE€ CIEQyeT yAEIUTb BBIPAOOTKE MPOYHBIX  HABBIKOB B
MPUMEHEHUN TPUTOHOMETPUYECKOTO aIlliapara Mpyu PEelIeHHH TeOMETPHUISCKUX 3a/1a4.

5. linHa OKPY:KHOCTH M MmIomaab kpyra (11 yacoB)

[TpaBuibHBIE  MHOTOYrOJAbHUKH. OKpYXXHOCTH, OIMCaHHas OKOJO  IPaBHJIBHOTO
MHOTOYTOJIbHHKa W BIUCaHHass B Hero. IlocTpoeHne NpaBWIBHBIX MHOTOYTIOJIbHHKOB.
Jnuna okpyxHocTH. IInomans kpyra.

OcHOBHas 1eNIb — pacIIMpUTh 3HAHHE YYaIIMXCS O MHOIOYTOJIbHUKAX; PacCMOTPETh
MOHATHUS JJIMHBI OKPYXHOCTHU U TUIOIIAU Kpyra U (JOpMyJIbl 1711 MX BbluMcieHus B Hauane
TEMBI JJAeTCsl OIpeieleHHe NMPaBUILHOIO MHOTOYIOJbHUKA U PacCMaTPUBAIOTCS TEOPEMBbI
00 OKpPYXHOCTSIX, OIMCAHHOM OKOJIO MPaBHJILHOTO MHOTOYTOJIbHHKA U BIIMCAHHON B HETO.
C momouipo0 ONUCAaHHON OKPYKHOCTH PELIAKOTCS 3a7adyd O IMOCTPOEHUHM IPaBUIBHOTO
LIECTUYTOJIBHUKA U TPaBUIIBHOTO 2re-yrojabHUKa, €CJIU 1aH IPABHIIbHBIN M1-yTOJIbHUK.
@opMyIbl, BBIpaKAIOIINE CTOPOHY NPaBUIIBHOIO MHOTOYTOJIBHUKA U PalnyC BIMCAaHHOM B
HEro OKPYKHOCTH 4€pe3 pajuyC ONMCAHHOM OKPYXHOCTH, HCIIOJIb3YIOTCS TPU BBIBOJE
dbopMyn NIMHBI OKPYKHOCTM M IUIOIIAAM Kpyra. BbIBojx ommpaercss Ha HHTYUTHUBHOE
IIPEJICTaBJIEHUE O IpeJiese: MPU HEOrPaHMUYEHHOM YBEJIMYEHHH YUCIIa CTOPOH MPaBHIIBHOTO
MHOTOYTOJIbHHKA, BIMCAHHOTO B OKPY>KHOCTb, €r0 MEPUMETP CTPEMHUTCS K JUIMHE 3TOMN
OKPY’KHOCTH, a IJIOL[a/1b — K IUIOMIAAN Kpyra, OrpaHUYE€HHOTO OKPYXHOCTBIO.



6./IBu:xennst (9uacoB)

Otobpaxkenne miuockoctu Ha ceOs. Ilomstme nBwkenus. OceBas W IEHTpajbHas
cumMetpui. [Tapamiensnsiii nepenoc. [loBopor. Hanoxenus u qBrkeHus.

OcHoBHasl 11€7b — MO3HAKOMUTD YHalIUXCs C IOHATHEM ABM)KEHUS U €r0 CBOWCTBAaMU, C
OCHOBHBIMM BHJIaMHM JBWXXCHUH, CO B3aMMOOTHOILICHUSMM HAJOKEHHW U JBUIKCHHM.
JIBIkeHHe  IJIOCKOCTM  BBOAMUTCS  Kak  OTOOpakKeHHE  IUIOCKOCTH  Ha  cels,
COXPAHAIOIEE PACCTOSIHME MEXAy Toukamu. Ilpu paccMoTpeHMM BHUAOB [BHKCHHM
OCHOBHO€ BHUMAaHME YJAEISIETCS IOCTPOCHUIO O00pa3oB TOYEK, MPSAMBIX, OTPE3KOB,
TPEYTOJIBHUKOB IIPM OCEBOM M LEHTPAJIBHOM CHMMETPHSAX, MapajuIeIbHOM IIEPEHOCE,
noBopote. Ha 3¢ppexTHhIX npuMepax moka3pIBaeTCs IPUMEHEHNE ABUKECHUH TP PEIICHUH
reoMeTpu4yecKux 3ajnad. lIoHsATHE HalOKEHHMs OTHOCHUTCS B JaHHOM Kypce K YHUCIY
OCHOBHBIX NOHATHM. [lOKa3bIBaeTCs, 4TO IOHATUS HAJIOKEHUS M JBUKCHUS SBISIOTCA
SKBUBAJICHTHBIMH: JIFO00€ HAJIOKCHUE SBISIETCA JBM)KEHHUEM IUIOCKOCTH ©  00paTHO.
N3yueHune noka3aTenbCcTBa HE SBISIETCA O00s3aTENbHBIM, OJHAKO CIEIyeT PacCMOTPETh
CBSI3b [TOHATUN HAJIOKEHUS U IBUKCHHUSL.

7. HayajabHble cBeeHHsI U3 cTepeoMeTpuu (7 4acoB)

[Ipeamer crepeomerpus. ['eomerpudeckue Telia v MOBEPXHOCTU. MHOTOTpaHHUKH: TIpU3Ma,
napajuieiienuIie]l, mupamuaa, (GopMylbl Ui BBMHCICHHS X 00BEMOB. Tema
MOBEPXHOCTH BPAIICHHS: IWIMHAP, KOHYC, cdepa, map, GOpMyIbl I BBIUYUCICHUS WX
TJIOMIACH TOBEPXHOCTEN U 0O0BEMOB.

OcHOBHasi 1Lelb — JaTh HAuyaJlbHOE MPEJACTABICHHE O TeJlax U I[OBEPXHOCTAX B
MPOCTPAHCTBE; MO3HAKOMUTH YYAIIMXCS C OCHOBHBIMH (opMyaamMH MIJisi BBIYMCIICHHS
IJIOMIACH MMOBEPXHOCTEH U 00BEMOB Tell.

PaccmoTrpenue npocTeiiimnx MHOTOIPaHHUKOB (TMpu3Ma, Hapajielenurieaa, NupamMuIbl), a
Tak)Ke TeJ U TMOBEPXHOCTEH BpalleHus (IWIMHIpPA, KOHyca, chepsl, mapa) IpOBOIUTCS Ha
OCHOBE HAIJIAIHBIX MPEJCTaBICHUM, 0€3 MPUBIICUECHUSI aKCUOM cTepeoMeTpuu. DopMyIibl
JUISl BBIYUCIICHHSI 00BbEMOB YKa3aHHBIX TEJ BBIBOJSTCS Ha OCHOBE mpuHIMna Kapambepw,
dbopMynbl I BBIYMCIICHUS IUIONMIAeH OOKOBBIX IMOBEPXHOCTEH IWIMHApPA U KOHYCa
MOJIYYalOTCSl C TOMOIIBIO PAa3BEPTOK ITUX TOBEPXHOCTEH, dopmMmyna rmomanu chepsl
NpUBOUTCS 6€3 000CHOBAHUS.

8. 06 akcnomax reomerpum ( 2 yaca)

becena 06 akcnomax reoMeTpHH.

OcHoBHas 11€7Tb — 1aTh 0oJiee TIyOOKOE MPEACTABICHUE O CUCTEME aKCUOM TUTAHUMETPUHU U
AKCHOMATHYECKOM METO/IE.

PaznuyuHble cuCTEMBbl aKCMOM, Pa3IMYHbIE CITIOCOObI BBEACHUS MOHSITHS PaBEHCTBA QUTYP.

9. IloBTOpenue. Pemenue 3axa4 ( 6 yacos)



KanengapHo- TeMaTu4ueckoe MJIaHHPOBaHUeE MO0 reoMeTpuu Ui 9 kiacca- 68 yacos

ara IIpumeuanue
Ne | o urany | pakTryecku Tema ypoka Koa-Bo Hlomaminee
qacoB 3aJaHUue
IloBTOpEHUe, BeKTOPHI 1 MeTOA KoopaAuHAT (20 yacoB)
1. |05.09 MHoOroyroiapHUKH (OIpeeneHue, CBOMCTBa, (HopMyIibl Ne502
TIJI0IIAIEH ).
2. |07.09 OKpyKHOCTB, 2JIIEMEHTBI OKPYXKHOCTU. Brincannas u Ne720
OIMCaHHasT OKPYKHOCTh. BUJIBI yTIIOB.
3. 12.09 [Tonsitue BexTopa. PaBeHcTBO BeKTOpOB BX0OMHOI TecT 1n.76-77, Ne739,
741, 746, 747
4, 14.09 OTkJ1agpIBaHUE BEKTOPA OT JTAHHOM TOUKHU 11.76-78, Ne748,
749, 752
5. [19.09 CymMma BEKTOpPOB. 3aKOHBI CII0KEHHS BEKTOPOB. [IpaBuio 11.79-80, Ne753,
napajuiesiorpaMmma 759 (6), 763 (6,B)
6. 21.09 CyMMa HECKOJIbKUX BEKTOPOB. m.81, Ne755, 760,
761
7. |26.09 Borunranue BeKTOpoB .82, Ne757,
763(a,r), 765, 767
(ycTHO)
8. |28.09 YMHOKEHHE BEKTOpa Ha YUCIIO .83, Ne781 (6,B),
780 (a), 775, 776
(a,B,e)
9. |103.10 Cpenusist TUHUS Tpaneun .85, Ne793, 795,

798




10. | 05.10 Konrtpouabnas pa6ora Nel nmo teme «BekTopbi» 1
11. | 10.10 Paznosxenne BekTopa 1o IByM JaHHBIM HEKOJUTMHEAPHBIM 1 .86, Ne911, 914
BEKTOpam (6,B), 915

12. |1 12.10 Koopaunats! BekTopa 1 .87, Ne918, 926
(6,r), 919

13. | 17.10 Pemenue 3amau mo teme «KoopauHATHI BEKTOpaY 1 11.88-89, 930, 932,
936

14. | 19.10 [Ipocreiimue 3agaun B koopauHaTtax. torossiii TecT 3a 1 1 Ne 944,949 (a)

4eTBEPTh

15. | 24.10 Pemienue 3amay MeTOJI0M KOOpJMHAT 1 Ne 946, 950 (6),
951 (0)

16. | 26.10 YpaBHEHHE OKPYKHOCTU 1 1.90-91, Ne959
(0,r), 962, 964 (a)
966 (6,r)

17. | 07.11 VYpaBHeHHE NPSIMON U OKPYKHOCTH 1

18. | 09.11 VYpaBHeHHE MPSIMON U OKPY>KHOCTH. 1 .92, Ne972 (B),
974,976, 977

19. | 14.11 Pemenue 3amad MeTo10M KOOpIWHAT 1 Ne 990, 992, 993,
996

20. | 16.11 KonTtpoabnas padora Ne2 nmo teme «Meroa KoopauHaT» 1

CooTHOLICHUS MY CTOPOHAMH M YIJIAaMH TpeyroJjbHuka (12 yacos) 13.10

21. | 21.11 Cunyc ocTporo yria. 1 1m1.93-95, Nel011,
1014, 1015 (6,r)

22. | 2311 Kocunyc octporo yria. 1 11.93-95, Nel1017
(a,), 1018 (6,r),
1019 (a,B)




23. | 28.11 Tanrenc ocrporo yria. 11.93-95, Ne1013,
1015 (a,B), 1019
(©)
24. 1 30.11 Teopema o ruromaAM TPEyroabHUKA. .96, Ne1021,
1023, 1020 (6,B)
25. | 05.12 Teopema cHHYCOB U KOCUHYCOB 1.97-98, Ne1025
(6,1,5%,1)
26. | 07.12 Pemenue 3amau Ha Temy «Teopema CHHYCOB U KOCUHYCOB» .99, Ne1027,
1028, 1031 (a,0)
27. | 12.12 Pemenue TpeyroiabHUKOB Nel033, 1034
28. | 14.12 VYron mexay Bekropamu. CKalsipHOE IIPOU3BEIECHNE BEKTOPOB n.101-102 Ne 1040,
HTorosslii TECT 3a 2 4YETBEPTH 1042
29. [19.12 CkansipHoe npou3sBesieHue B koopanHarax. CBoiicTBa [1.103-104, Ne
CKaJSIPHOTO NPOU3BEIECHMUS. 1044 (6),
30. | 21.12 KontponbHas padora Ne3 no reme «COOTHOLIEHUSI MEXKIY
CTOPOHAMH | YTJIaMHU TPEYTOJIHHHUKAY
31. | 26.12 CkansipHO€ IIpon3BeieHNE B KoopanHarax. CBolicTBa 1047 (a)
CKaJIIPHOTO TIPOM3BENCHUS
32. | 28.12 O6o0maromuii ypok 1o teme «CKaasipHOe MPOU3BEICHUE
BEKTOPOB»
JlInHa OKPY:KHOCTH M IUI0AAb Kpyra (11 yacos)
33. [ 09.01 [TpaBusIbHBIE MHOTOYTOJIBHUKH.
34. [11.01 OKpy’KHOCTb, OTIMCAaHHAsl OKOJIO NTPaBUIIBHOTO 1m.106-107, Ne1084
MHOTOYTOJIbHUKA ¥ BIIUCAHHAS B MPABWJIbHBI MHOTOYTOJIbHUK (6,r,m,e), 1085,
1086
35. | 16.01 DopMyITBl 1)1 BEIYUCIICHUS TIIOMIAIU TIPABUIHHOTO m.108, Ne1087

MHOI'OYTOJIbHUKA, €r0 CTOPOHBI U PaJiyca BIIUCAHHOU

(3,5), 1088 (2,5),




OKPY>KHOCTH 1093
36. | 18.01 JlnmrHa OKPY)KHOCTH n.110, Nel104
(6,B), 1105 (a,B)
37. 123.01 Pemenue 3amau Ha Temy «JlJIMHA OKPY>KHOCTHY Nel106, 1107, 1109
38. | 25.01 [Tnomanp Kpyra u KpyroBoro ceKTopa m.111-112, Nel114,
1116 (a,0), 1117
(6,8)
39. | 30.01 Pewenue 3anay Ha Temy «llnomans kpyra u KpyroBoro Nell21,1123,1124
CEKTOpa»
40. | 01.02 Oo6o06maromuit ypok 1o Teme «/lJinHa OKpyXKHOCTH U TUTOIIAIN Nell25, 1127, 1128
Kpyra U KpyroBoro CEKTopa
41. | 06.02 Pemenue 3amau mo reme «JliMHa OKPY>KHOCTH U TIIOIIA TN Nel129 (a,B), 1130,
Kpyra ¥ KpyroBOTO CEKTOpa» 1131, 1135
42. | 08.02 Pemrenue 3amau no reme «JliMHa OKpY>KHOCTH U IJIOILIAIN Ne 1137-1139
Kpyra ¥ KpyrOBOTO CEKTOPa
43. | 13.02 KonTponbnas padota Ne4 no teme «J{imHa OKpy>KHOCTH U
TJIOIIAIb KPyTay»
JABuxenns (9 yacoB)
44, | 15.02 OTtobpaxxenue miockocT Ha ce0s1. [TonsTne ABMKEHUS m.113-114, Ne 1148
(a), 1149 (6)
45, | 20.02 CBoiicTBa IBM)KEHUS. n. 114-115, Ne
1150 (yctHO), 1153
(6), 1152 (a), 1159
46. | 22.02 [TapannensHbII IEPEHOC m.116, Nel162,
1163, 1165
47. | 27.02 [ToBoport m.117, Nel166 (0),

1167




48. | 29.02 Pemenne 3amgau no reme «llapasienbHblit nepeHOC , TOBOPOT . Nel170, 1171, 1170

49. | 05.03 Pemenue 3amad mo teme «/[BrokeHUs Nell175, 1176, 1178

50. | 07.03 Kontponbhas padota Ne5 o teme «JIBuxeHue»

51. | 12.03 Pemrenue 3amau o teme «JlBruKeHUs» Bomnpocsr mist
IOBTOPCHHSL.
Ctp.303

52. | 14.03 Pemenue 3amad mo treme «/[Brmxenus» «Toroselii Tect 3a 3

YETBEPTH)»
HayvanbHble cBeieHUs U3 cTepeoMeTpuu (7 4acoB)
53. [19.03 [Ipeamer crepeomerpun. Muororpannuk. [Ipuszma. I1.118-121
[Tapamnenenunen

54. | 21.03 OObeMm Tenna 11.122
Ne1200(B,r)

55. | 02.04 CBoiicTBa IPSIMOYTOJILHOTO MapauieIeuIe/ia I1.123
Nel190

56. | 04.04 [Mupamuna. 11.124
Nel203

57. 1 09.04 Hunuuap I1.125
Nel214 (B)

58. | 11.04 Konyc I1.126 Ne1220 (B)

59. | 16.04 Cdepa u map I1.127
Nel226 (B)

00 akcuomax reomerpum (2 yaca)




60. | 18.04 OO0 akcuomMax IIaHUMETPHUH. [ToBTOpPUTH I11aBY
|, Bomipocsr 1-21
(cTp.25-26),

61. | 23.04 006 akcroMax TUTAHUMETPHUH. [ToBTOPHTH TI1ABY
IIT Bompocs! 1-15
(cTp.68)

IMoBTOpenue. Pemmenne 3ana4 ( 64acos)

62. | 25.04 Hroroast koHTpoIbHAs paboTa

63. | 02.05 [ToBTropenue mo teme «TpeyronbHUKI» 3ananus Ha
KapTOYKax

64. | 07.05 [ToBTOpenus no temam «HauanbHble reoMeTpUUECKUE 3anaHus Ha

cBeneHus», «[lapannenbHbie mpsMbie» KapTOYKax

65. | 14.05 IToBTOpeHnue no teme « YeTbIpexyroJbHUKN 3agaHus Ha
KapTOYKax

66. | 16.05 [ToBropenue no teme «llnomansy»

67. | 21.05 [ToBTOopenue nmo TeMe « OKPY>KHOCTH)»

68. | 23.05 [ToBTopenue mo teme « OKPYKHOCTH

Hroro 68 uacos




COI'JTACOBAHO COT'JIACOBAHO
ITpoToKOJ 3acenaHus METOJHYECKOTO 3aMecTuTeNb qupeKTopa no YBP
00beIUHEHHS YIUuTEIeH oT «<5_ » aBrycra 2023 rona,
MBOY Koiny3aesckas OO 4
or« 7% » asrycra2023 romaNel i
Vi TIOIIACH M
noamuch pykoBogurens MQ BockoGoitaukosa O.1O.
ITonamapena JLA..




